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Energy Research Abstracts (ERA) 
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ABOUT THE TECHNICAL INFORMATION CENTER 


The Office of Scientific and Technical Information, 
Technical Information Center in Oak Ridge, Tennessee, 
has been the national center for scientific and technical 
information for the Department of Energy (DOE) and its 
predecessor agencies since 1946. In developing and manag- 
ing DOE’s technical information program, the Center 
places under bibliographic control not only DOE- 
originated information but also worldwide literature on 
scientific and technical advances in the energy field and 
announces the source and availability of this information. 
Whereas the literature of science is emphasized, coverage 
is extended to DOE programmatic, socioeconomic, envi- 
ronmental, legislative/regulatory, energy analysis, and 
policy- related areas. To accomplish this mission, the 
Center builds and maintains computerized energy- 
information data bases and disseminates this information 
via computerized retrieval systems and announcement pub- 
lications such as abstracting journals, bibliographies, and 
update journals. Direct access to the Center’s most com- 
prehensive data base, the Energy Data Base, is available 
to the public through commercial on-line bibliographic 
retrieval systems. The Energy Data Base and many of the 
Center’s energy-related data bases are available to DOE 
offices and contractors and to other government agencies 
via DOE/RECON, the Department’s on-line information 
retrieval system. The Center has developed and maintains 
systems to record and communicate energy-related 
research-in-progress information, to maintain a register of 
DOE public communications publications, to track 
research report deliverables from DOE contractors, and to 
test and make available DOE-funded computer software 
programs with scientific and management applications. 
The Center also maintains a full-scale publishing capabil- 
ity to serve special publication needs of the Department. 
To effectively manage DOE’s technical ormation 
resources, the Center’s program is one of contin’ devel- 
opment and evaluation of new information products, sys- 
tems, and technologies. 
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ABOUT ENERGY RESEARCH ABSTRACTS 


Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of all scientific and technical 
reports, journal articles, conference papers and proceed- 
ings, books, patents, theses, and monographs originated 
by the U. S. Department of Energy, its laboratories, 
energy centers and contractors. ERA also covers other 
energy information prepared in report form by federal 
and state government organizations, foreign governments, 
and domestic and foreign universities and research orga- 
nizations. The user should remain aware that ERA cover- 
age of non-report literature is limited to that generated 
by Department of Energy activity. 
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passing the DOE’s research, development, demonstration, 
and technological programs resulting from its broad char- 
ter for energy sources, supplies, safety, environmental 
impacts, and regulation. 

ERA is available on an exchange basis to universities, 
research institutions, industrial firms, and publishers of 
scientific information. Inquiries should be directed to the 
Office of Scientific and Technical Information, Technical 
Information Center, P. O. Box 62, Oak Ridge, TN 
37831. 

ERA is available to the public on a subscription basis 
from the Superintendent of Documents, U. S. Govern- 
ment Printing Office, Washington, D. C. 20402. The 
subscription rate for the 24 semimonthly issues is $165.00 
for domestic subscribers and $206.25 for foreign sub- 
scribers. A single issue costs $9.50 (domestic) or $11.90 
(foreign). The cumulative indexes will be available in 
printed form from the Superintendent of Documents, 
U. S. Government Printing Office, Washington, D. C. 
20402, and in microfiche form from the National 
Technical Information Service, U. S. Department of 
Commerce, Springfield, VA 22161, and from Engineered 
Systems, P. O. Box 866, Oak Ridge, TN 37831. 
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ABSTRACTS IN ENERGY RESEARCH 
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The principal elements of abstract entries for a 
typical research and development report and a typi- 
cal technical journal article are illustrated below. 


Date of publication 
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Biddeford, ME (USA)).: "Dec. ioe31 179p.'NTIS File Nome 
DE84004926. GPO Dep! 

Density, steady-state conductivity, enthalpy, specific heat, heat 
capacity, thermal diffusivity and linear thermal expansion were 
measured on 59 materials from core drill samples of several geo- 
logic media, including rock salt, basalt, and other associated rocks 
from 7 potential sites for nuclear waste isolation. The measure- 
ments were conducted from or near to room temperature up to 
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or fracturing. Ample documentation establishes the reliability of 
the property measurement methods and the accuracy of the 
results. 


Author(s) 


Lab., NM (USA)). "Nuclear Fusion; 23: No. 10, 1319-132 Oct 


1983). 


Zero-dimensional power balance calculations are performed 
for a quasi-static, purely Ohmically heated field-reversed con- 
figuration. Without compression, the constraint imposed by radial 
pressure balance limits the power input. Estimates of the energy 
loss from impurity line radiation as well as from classical and 
anomalous transport are given. Effects of cold puff gas injection 
are also investigated. 
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contents of each issue of Energy Research Abstracts 
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that details the organization of the index and the 
principles by which it was compiled. The reader is 
referred to these introductions for information not 
found in the index examples that follow. 
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for the issuance of the report. 


ONWI-522) Thermal property and density mea- 

taken from drilling cores from potential geo- 
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® Subject Index 


The subject index consisting of entries naming 
specific materials, objects, and processes is arranged 
alphabetically. Document titles, informative phrases, 
or both specific to these entries are arranged alpha- 
betically under the entries. 


SALT DEPOSITS 
Density 
Thermal property and density measurements of samples 
taken from drilling cores from potential geologic media, 
9:5785 (R;US) 
REVERSED-FIELD PINCH 
Energy Balance 
Equilibrium and power balance constraints on a quasi-static 
Ohmically heated field-reversed configuration (FRC), 9: 
15701 (J;AT) 


@ Contract Number Index 


DOE technical report literature is indexed using 
contract numbers. This index contains the contract 
number with corresponding abstract and report 
numbers. 


AC06-76RL01830 Fiber Materials, Inc., Biddeford, ME (USA) 
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© Report Number Index 


Technical report literature is also indexed using 
report numbers. This index includes information on 
where individual reports may be obtained. Patents 
and conference papers are indexed here as a matter 
of convenience. When a report is supplied under a 
File Number, that number is included in the avail- 
ability statement. A File Number—Report Number 
Correlation is included for convenience. 
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Six-digit subject category numbers are used in the storage, retrieval, and manipulation 
of bibliographic information entered into DOE’s computerized bibliographic information 
system. The six-digit category numbers are utilized as if they were three pairs of two- 
digit numbers, the first two pairs being used to arrange the abstract content of Energy 
Research Abstracts. The following listing includes the totality of the 40 first-level and 
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Drilling, Production, and 
Processing 
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Reserves and Exploration 

Site Geology and Hydrology 
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Transport 
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SOLAR ENERGY 

Resources and Availability 
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Photovoltaic Power Plants 

Solar Thermal Power Plants 

Ocean Thermal Gradient Power 
Plants 

Solar Radiation Utilization 

Solar Collectors and Concentrators 

Heat Storage 


GEOTHERMAL ENERGY 
Resource Status and Assessment 
Geology, Hydrology, and 
Geothermal Systems 
Geothermal Exploration and 
Exploration Technology 
Legal and Institutional Aspects 





GEOTHERMAL ENERGY 
(CONT.) 


Economic and Financial Aspects 

Environmental Aspects and Waste 
Disposal 

By-Products 

Geothermal Power Plants 

Geothermal Engineering 

Direct Energy Utilization 

Geothermal Data and Theory 


TIDAL AND WAVE POWER 
Regulations 

Economics 

Environmental Aspects 

Tidal Power Plants 

Wave Energy Converters 


WIND ENERGY 
Availability (Climatology) 
Regulations 

Economics 
Environmental Aspects 
Wind Energy Engineering 


ELECTRIC POWER 
ENGINEERING 


Power Plants and Power 
Generation 

Environmental Aspects 

Power Transmission and 
Distribution 


NUCLEAR POWER PLANTS 

Power Reactors, Non-Breeding, 
Light-Water Moderated, Boiling 
Water Cooled 

Power Reactors, Non-Breeding, 
Light-Water Moderated, Non- 
Boiling Water Cooled 

Power Reactors, Non-Breeding, 
Graphite Moderated 

Power Reactors, Non-Breeding, 
Otherwise Moderated or 
Unmoderated 

Power Reactors, Breeding 

Power Reactors, Auxiliary, Mobile, 
Package, and Transportable 

7 Regulation and Licensing 

Economics 


9 Process Heat Reactors 


NUCLEAR REACTOR 


TECHNOLOGY 

Theory and Calculation 

Components and Accessories 

Fuel Elements 

Control Systems 

Environmental Aspects 

Research, Test, and Experimental 
Reactors 

Plutonium and Isotope Production 
Reactors 

Propulsion Reactors 

Reactor Safety 


ENERGY STORAGE 
Magnetic 

Compressed Gas 
Pumped Hydro 
Capacitor Banks 
Flywheels 

Thermal 

Liquefied Gas 

Chemical 

Batteries 
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POLICY 

Energy Analysis and Modeling 

Economics and Sociology 

Environment, Health, and Safety 
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Nuclear Energy 

Transport and Storage 

Waste Heat Utilization 

Conservation 

Supply, Demand, and Forecasting 

Policy, Legislation, and Regulation 

Fossil Fuels 

Hydrogen and Synthetic Fuels 

Electric Power 

Consumption and Utilization 

Unconventional Sources and 
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ENERGY CONVERSION 
MHD Generators 

EHD Generators 
Thermoelectric Generators 
Thermionic Converters 

Fuel Cells 

Electromechanical Converters 


ENERGY CONSERVATION, 
CONSUMPTION, AND 


UTILIZATION 

Buildings 

Transportation 

Industry and Agriculture 

Municipalities and Community 
Systems 

Education and Public Relations 


ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


Internal Combustion Engines 
External Combustion Engines 
Electric-Powered Systems 
Hybrid Systems 

Flywheel Propulsion 

Vehicle Design Factors 
Emission Control 

Alternative Fuels 


MATERIALS 

Metals and Alloys 
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Composite Materials 

Polymers and Plastics 

Other Materials 


CHEMISTRY 

Analytical and Separations 
Chemistry 

Inorganic and Physical Chemistry 

Organic Chemistry 

Electrochemistry 

Photochemistry 

Radiation Chemistry 

Radiochemistry and Nuclear 
Chemistry 

Combustion Chemistry 


ENGINEERING 

General Engineering 
Facilities and Equipment 
Lasers 

Heat Transfer and Fluid Flow 
Materials Testing 
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ENGINEERING (CONT.) 

Safety Engineering 

Vacuum Engineering 

Electronic Circuits and Devices 

Waste Processing Plants and 
Equipment 

Combustion Systems 

Underground Engineering 

Marine Engineering 

Pollution Control Equipment 

Power Cycles 


PARTICLE ACCELERATORS 

Design, Development, and 
Operation 

Beam Dynamics, Field 
Calculations, and lon Optics 

Auxiliaries and Components 

Storage Rings 


INSTRUMENTATION 

Radiation Instrumentation 

Radiation Effects on Instrument 
Components, Instruments, or 
Electronic Systems 

Miscellaneous Instruments 

Well Logging Instrumentation 


EXPLOSIONS AND 
EXPLOSIVES 


Chemical 
Nuclear 
Explosion Detection 


ENVIRONMENTAL 
SCIENCES, ATMOSPHERIC 


Basic Studies 

Chemicals Monitoring and 
Transport 

Radioactive Materials Monitoring 
and Transport 

Thermal Effluents Monitoring 
and Transport 

Site Resource and Use Studies 

Regulations 


ENVIRONMENTAL 
SCIENCES, TERRESTRIAL 


Basic Studies 

Chemicals Monitoring and 
Transport 

Radioactive Materials Monitoring 
and Transport 

Thermal Effluents Monitoring 
and Transport 

Site Resource and Use Studies 

Regulations 


ENVIRONMENTAL 
SCIENCES, AQUATIC 


Basic Studies 

Chemicals Monitoring and 
Transport 

Radioactive Materials Monitoring 
and Transport 

Thermal Effluents Monitoring 
and Transport 

Site Resource and Use Studies 

Regulations 


ENVIRONMENTAL-SOCIAL 


ASPECTS OF ENERGY 
TECHNOLOGIES 


Social and Economic Studies 
Assessment of Energy Technologies 
Environmental Impact Statements 
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Medicine 
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Radiation Effects 
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Geology and Hydrology 

Geophysics 

Mineralogy, Petrology, and Rock 
Mechanics 

Geochemistry 

Oceanography 


PHYSICS I 

Astrophysics and Cosmology 

Atmospheric Physics 

Atomic, Molecular, and Chemical 
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Plasma Research 
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Law 
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SUBJECT INDEX 
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01 COAL AND COAL PRODUCTS 


42556 (ORNL/TM—8737) Fossil Energy Materials Pro- 
gram plan for fiscal years 1983-1987. Bradley, R.A.; Carlson, 
P.T. (comps.). (Oak Ridge National Lab., TN (USA)). Jul 
1984. Contract AC05-840R21400. 206p. NTIS, PC A10/ 
MF AO1; GPO Dep. File Number DE84016640. 

This program plan for the Department of Energy Advanced 
Research and Technology Development (AR and TD) Fossil 
Energy Materials Program reviews the background, technical 
issues, and research and development needs for materials of con- 
struction for fossil energy systems. The status and plans for re- 
search and development activities in the AR and TD Fossil Energy 
Materials Program are then discussed for various materials disci- 
plines. Detailed information about these plans is provided for FY 
1983 through FY 1985, and long-range plans are described for FY 
1986 and FY 1987. In addition to descriptions of planned research 
activities, this plan provides levels of effort required for the various 
activities. 


0104 Processing 


REFER ALSO TO CITATION(S) 01040042646, 42768, 42904, 43709, 43830 


42557 (ANL/FE—83-21-Vol.1) Application potential of 
advanced instrumental methods for on-line automated compo- 


sition analysis of solid/liquid fossil energy process materials. 
Volume I. Nuclear methods. Herzenberg, C.L. (Argonne Na- 
tional Lab., IL (USA)). Apr 1983. Contract W-31-109- 
ENG-38. 301p. NTIS, PC A1l4/MF AOl1; 1; GPO Dep. File 
Number DE84012116. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

A study has been conducted to identify and examine poten- 
tial novel on-line techniques for analysis of condensed phase materi- 
al in coal process streams and vessels for fossil energy applications. 
This portion of the study (Volume 1) deals with the potential of 
techniques based on nuclear principles for sensor development for 
analytic applications. The study has encompassed methods in use in 
basic and applied research, as well as methods in use in other indus- 
tries including the basic metals industry, mining, well-logging for 
petroleum and other applications, and nuclear methods used for 
biomedical applications. Applicability to the fossil energy industry 
(primarily coal combustion and conversion applications) has been 
examined. The results are reported in the accompanying text in 
which over 40 nuclear techniques are described in some detail and 
their potential for use or for improvements in use for on-line sen- 
sors for the fossil energy industry is discussed, and over 30 other 
nuclear techniques are discussed briefly. 684 references. 


42558 (ANL/FE—84-3) Thermal-shock studies on refrac- 
tories for slagging coal gasifiers. Singh, J.P.; Diercks, D.R.; 
Poeppel, R.B.; Bandyopadhyay, G. (Argonne National Lab., 
IL (USA)). Jul 1984. Contract W-31-109-ENG-38. 3lp. 
NTIS, PC A03/MF AOl; 1; GPO Dep. File Number 
DE84016352. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Water quench tests and ribbon tests were used to investigate 
the thermal-shock resistance of several commercial refractories that 
are candidates for use in slagging coal-gasifier linings. Both tests al- 
lowed ranking of the refractories with respect to thermal-shock re- 
sistance, and indicated that refractories with high alumina content 
generally have better resistance than those with high chromia con- 
tent. The nature (discontinuous vs gradual) of the observed strength 


degradation for a single-cycle water quench was found to be in 
general agreement with that predicted from the calculated crack 
length by measuring the critical stress intensity factor (K/sub Ic/) 
and strength (o/sub f/). The thermal-shock-resistance parameter 
R/sub st/ was found to provide a good measure of the thermal- 
shock-damage resistance in the ribbon test. However, a microstruc- 
tural evaluation is necessary to select a particular parameter for 
predicting the degradation of refractories by thermal shock. The re- 
tained elastic modulus after thermal shock increased rapidly with 
increasing R/sub st/ up to a critical value of R/sub st/; above this 
critical value, the increase in the modulus with further increases in 
R/sub st/was relatively small. These results are discussed in terms 
of their implications for the selection and development of new re- 
fractories with improved thermal-shock resistance. 


42559 (BMFT-FB-T—84-014) Engineering study hard 
coal gasification with pressurized water reactor. Loeffel, F.; 
Baumgarten, H. (Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany, F.R.); Kraftwerk Union 
A.G., Erlangen (Germany, F.R.)). Mar 1984. 110p. (In 
German). NTIS (US Sales Only), PC A06/MF AO1. File 
Number DE84751778. 

Work has been concentrated on the design of the power 
plant and the interface between reactor and gasification unit. First 
of all, the combination of a PWR with a Lurgi pressure gasification 
was investigated. This first phase of the study has been completed. 
To meet the Lurgi pressure gasificatio: ~haracteristics, the saturat- 
ed PWR-steam is brought to the required higher stage of pressure 
by steam compressors and superheated by fossil fired steam boilers. 
To obtain the higher availability of process steam for the hard coal 
gasification coal fired quick start stand-by boilers are provided. To 
judge the economic prospectives, the costs for supply of process 
steam and electric energy have been determined. The results are 
showing that hard coal gasification with a PWR is more economic 
than autothermal processes and that it is expedient and promising to 
continue the work on combined gasification processes in order to 
improve the efficiency of the overall plant. By request of the public 
authorities the RAG/Ruhrgas work on advanced gasification proc- 
esses to be coupled with a PWR has been stopped temporary. 


42560 (CONF-840694—7) Evaluation of fluidized-bed 
gasifier process control Raptis, A.C.; Minkov, V. 
(Argonne National Lab., IL (USA)). 1984. Contract W-31- 
109-ENG-38. 9p. NTIS, PC A02/MF A0Ol1; 1; GPO Dep. 
File Number DE84015810. 

From AR and TD and surface coal gasification instrumenta- 
tion projects contractors’ meeting; Morgantown, WV, USA (13 Jun 
1984). 

Portions are illegible in microfiche products. 

Process control for commercial-size coal gasification plants 
is evaluated based on the fluidized-bed gasification process. A new 
gasification process control strategy has been developed using a 
combined process/management-control approach and optimization 
of numerous operations and maintenance parameters and condi- 
tions. It is shown that a large fluidized-bed gasifier is not thermo- 
dynamically homogeneous and that its controls should be based on 
the need to control different gasifier sections separately. The most 
important scientific and engineering problems that must be studied 
in the gasification process system development are described. The 
problems include those in many different areas such as instrumenta- 
tion, analytical studies, control studies of gasifiers, and process/ 
management control systems. Technical and economic benefits that 
could be realized by commercialization of the new control strategy 
are discussed. It is shown that such an investment is very attractive. 
1 reference, 8 figures. 
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42561 (CONF-840694—8) Advanced research in instru- 
mentation and control technology. Raptis, A.C.; Lin, W.H.; 
Doss, E.D.; Srinivasan, M.G. (Argonne National Lab., IL 
(USA)). 1984. Contract W-31-109-ENG-38. 10p. NTIS, PC 
A02/MF AOI; 1; GPO Dep. File Number DE84015814. 

From AR and TD and surface coal gasification instrumenta- 
tion projects contractors’ meeting; Morgantown, WV, USA (13 Jun 
1984). 

; Portions are illegible in microfiche products. 

Adequate instrumentation for fossil energy processes is not 
currently available - a fact that is becoming widely recognizable 
throughout the field. This deficiency lies in the inadequate under- 
standing and interpretation of instrument readings. This paper gives 
a brief description of: (1) the study of basic parameters (geometrical 
or physical) that affect instrument readings, and (2) the develop- 
ment of a fundamental understanding of multiphase flows important 
for the interpretation of instrument readings. The first part of the 
presentation is devoted to a theoretical study of sound scattering 
from solid particles in thermoviscous fluids to investigate the feasi- 
bility of acoustic/ultrasonic techniques for measuring material and 
transport properties of coal slurries. The second part is devoted to 
the fundamental understanding of multiphase flows as related to in- 
strument reading interpretation. In particular, mathematical expres- 
sions are derived from first principles for momentum transfer be- 
tween particles during collision. Dependence of the expressions on 
operation and geometrical parameters is investigated. The derived 
expressions also are compared with analytical and empirical expres- 
sions derived previously by other investigators. The predictions of 
the analytical model agree reasonably well with preliminary experi- 
mental data. 16 references, 7 figures. 


42562 (CONF-840804—42) Diesel fuels from minimally 
processed coal pyrolysis liquids: exploratory investigations. 
Graves, R.L.; Fox, E.C. (Oak Ridge National Lab., TN 
(USA)). Apr 1984. Contract AC05-840R21400. 27p. NTIS, 
PC A03/MF A0O1; 1; GPO Dep. File Number DE84016706. 

From Intersociety energy conversion engineering confer- 
ence; San Francisco, CA, USA (19 a 1984). 


Portions are illegible in microfiche products. 

Experiments and studies of low-temperature coal pyrolysis 
were performed with emphasis on the quality of the raw coal liq- 
uids being given priority over the yield of liquids. Unlike most ef- 
forts which have concentrated on product quantity, emphasis was 
directed to raw product quality because numerous studies have in- 
dicated the cost of upgrading typical coal liquids and shale oils in- 
creases rapidly with the amount of high-boiling point materials and 
contaminants in the refinery feedstock. Consequently, we expect 
that the optimum economic process will be one that places more 
emphasis on raw liquid quality even at the expense of some reduc- 
tion in liquid yield. The experiments and studies indicated that it 
would probably be feasible to obtain a reasonable yield (on the 
order of at least 0.5 bbl/ton) of liquids with an end boiling point 
about as low as No. 2 diesel fuel. Additional characterization of the 
pyrolysis oils indicated that in many cases the hydrogen/carbon 
ratio of the raw product was higher and the aromaticity lower than 
even upgraded coal-derived distillates from solvolysis processes. 
Furthermore, Ames tests on the pyrolysis oil indicated less mutage- 
nicity than H-Coal and SRC II liquids as well. Additional tests of 
the usefulness of the oils included combustion tests of blends of the 
oils with diesel fuel in diesel engines. The economic studies suggest 
that if the combination of oil yield and oil quality found in the labo- 
ratory experiments is maintained in a scaled-up process, the eco- 
nomics would then be favorable. 18 references, 5 figures, 6 tables. 


42563 (CONF-8306104—, pp 1-16) Coal characteristics 
relevant to pulverized coal processes. Neoh, K.G.; Gannon, 
R.E. (Avco Everett Research Lab., Inc., Everett, MA). 
1983. NTIS, PC Al1/MF AO1. File Number T1I84015302. 

From 5. annual symposium on industrial coal utilization; 
Pittsburgh, PA, USA (6 Jun 1983). 

e volatile yields from thirteen coals, varying in rank from 
lignite to anthracite were measured under heating conditions typi- 
cal of pulverized coal processes. The measured yields were then re- 
lated to coal characu. _. as determined in standard laboratory 
tests. The results showed that at lower temperature the high heat- 
ing rat. ~ —.uc yiclds were essentially equal to the yields indicated 
by the ASTM Proximate analysis for high rank coals, but apprecia- 
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bly higher than the ASTM values for the low rank coals. At higher 
temperatures the high heating rate yields were appreciably higher 
than the ASTM values for all coal ranks. Correlation of the higher 
volatile yields to standard coal properties showed that there was no 
identifiable relation with surface area of the coal and only a weak 
relation to maceral composition. On the other hand positive corre- 
lations with coal reflectance and with the ratio of hydrogen plus 
oxygen to carbon were apparant and an inverse linear relationship 
between yields and ultimate carbon content was identified. 24 refer- 
ences, 10 figures, 3 tables. 


42564 (DOE/BC/10306—9) Kinetics of hydrogenation of 
alternative crude oils. First annual report, August 1, 1980- 
August 1, 1981. Seapan, M.; Crynes, B.L. (Oklahoma State 
Univ., Stillwater (USA). School of Chemical Engineering). 
8 Sep 1981. Contract AS19-80BC10306. 108p. NTIS, PC 
A06/MF A0O1; GPO Dep. File Number DE84012726. 


An extensive literature survey has been conducted on the ki- 
netics of hydrotreatment of coal derived liquids and shale oils. The 
relevant articles are classified under hydrotreatment kinetics, hy- 
drotreatment studies, model compound kinetics, and model com- 
pound studies. A bibliographic listing of these articles is given at 
the end of this report. Only the articles listed under hydrotreatment 
kinetics were subjected to a systematic summary and are presented 
in this report. The following conclusions can be drawn from this 
survey: (a) The number of actual hydrotreatment kinetic studies is 
very limited. (b) Batch and continuous flow packed-bed reactors 
have usually been used in kinetic studies, but no comparable results 
for two types of reactors can be found. (c) The kinetic models that 
have been developed or tested on coal or shale liquids have been 
almost entirely simple n-th order models. Predominantly the first 
order system is favored, and especially for the narrow boiling range 
liquids. The wide boiling range liquids require higher order or 
modified models. (d) No generalized model could be obtained from 
this survey for representing the hydrotreating kinetics of generic 
classes of coal or shale liquids. (e) The temperature effect is corre- 
lated by the Arrhenius equation. The data fit has not always result- 
ed in constant preexponential factors or activation energies. The 
discrepancies have been attributed to a change in reaciion mecha- 
nisms. (f) Hydrogen pressure has been shown to be a significant pa- 
rameter especially at low pressures. (g) Co-Mo and Ni-Mo catalysts 
have commonly been used, and apparently the type of catalyst has 
little or no effect on the kinetic model. (h) No definite conclusions 
can be made for the kinetic models of HDS, HDN and HDO. 
Often a first order model has been used to correlate the kinetic 
data. 17 references. 


42565 - (DOE/BC/10306—10) Kinetics of hydrogenation 
of alternative crude oils. Final report, August 1, 1980-July 31, 
1982. Seapan, M.; Crynes, B.L.; Dale, S.; Gokhale, A.; Pen- 
dergast, T.; El-Bishtawi, R.; Milam, V.; Collier, T. (Oklaho- 
ma State Univ., Stillwater (USA). School of Chemical Engi- 
neering). 1982. Contract AS19-80BC10306. 180p. NTIS, PC 
A09/MF A01; GPO Dep. File Number DE84012727. 


The objectives of this study were to analyze alternate crudes 
kinetic hydrotreatment data in the literature, develop a mathemati- 
cal model for interpretation of these data, develop an experimental 
procedure and apparatus to collect accurate kinetic data, and final- 
ly, to combine the model and experimental data to develop a gener- 
al model which, with a few experimental parameters, could be used 
in design of future hydrotreatment processes. These objectives were 
to cover a four year program (1980 to 1984) and were subjective to 
sufficient funding. Only partial funding has been available thus far 
to cover activities for two years. A hydrotreatment data base is de 
veloped which contains over 2000 citations, stored in a microcom- 
puter. About 50% of these are reviewed, classified and can be iden- 
tified by feedstock, catalyst, reactor type and other process charac- 
teristics. Tests of published hydrodesulfurization data indicate the 
problems with simple n-th order, global kinetic models, and point 
to the value of developing intrinsic reaction kinetic models to de- 
scribe the reaction processes. A Langmuir-Hinshelwood kinetic 
model coupled with a plug flow reactor design equation has been 
developed and used for published data evaluation. An experimental 
system and procedure have been designed and constructed, which 
can be used for kinetic studies. 30 references, 4 tables. 
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42566 (DOE/ET/10282—T1) Hot low Btu producer gas 
desulfurization in fixed bed of iron oxide-fly ash. Monthly 
progress report No. 4, 1 October-31 October 1975. Leuen- 
berger, E.L. (Air Products and Chemicals, Inc., Marcus 
Hook, PA (USA). Houdry Technical Center). 18 Nov 1975. 
Contract AC01-76ET10282. 27p. (FE—2033-4). NTIS, PC 
A03/MF A0O1; 1; GPO Dep. File Number DE84016916. 

Portions are illegible in microfiche products. 

This is the fou rth monthly progress report of the APCI sup- 
port program to assist ERDA in the development of their hot pro- 
ducer gas desulfurization process. An iron oxide-fly ash absorbent 
will be used in a fixed-bed cyclic operation. Specific objectives of 
APCI are absorbent development, definition of process scale-up cri- 
teria, and commercial process design. Experimental absorbents have 
been prepared using different sources of iron oxide, iron oxide con- 
tents, and pellet sizes. The repaired ERDA pressure reactor has 
been installed. Unit start-up is expected in November 1975. Differ- 
ential equations have been derived to describe the dynamics of the 
adsorption and regeneration processes. A step-by-step plan of attack 
has been developed to solve this system of non-linear partial differ- 
ential equations. 


42567 (DOE/ET/10393—1594) Fuel preparation plant 
description and performance, June 1982-April 1983. (NCB 
(IEA Grimethorpe) Ltd., Grimethorpe, Barnsley, South 
Yorkshire (UK)). Feb 1984. Contract AI01-76ET10393. 
155p. NTIS, PC A08/MF A0O1; 1; GPO Dep. File Number 
DE84009275. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

he Fuel Preparation Plant processes raw coal by crushing, 

drying, cooling and screening and mixes this in a predetermined 
ratio with a sulfur absorbing agent, commonly dolomite. This mix- 
ture is used as fuel for the Pressurized Fluidized Bed Combustor at 
Grimethorpe, South Yorkshire, UK. The plant also contains two 
systems for the pneumatic conveying of solids: for transport of the 
prepared raw coal to an intermediate storage silo and for the trans- 
port of blended coal and sorbent from the Fuel Preparation Plant 
to the Main Facility building. Commissioning of the plant began in 
the summer of 1979. Subsequent operation of the plant up to De- 
cember 1981 revealed a number of problem areas. The primary 
screen and primary crusher for raw coal had often become choked 
with wet solids; the pneumatic conveying systems had proved unre- 
liable and experienced high pipe line wear rates; also, segregation 
and bridging of solids in the storage silos were experienced. Plant 
equipment and layout changes were thus implemented in a shut- 
down period from December 1981 to June 1982. This report pro- 
vides a detailed description of the process and equipment as in June 
1982. From June 1982 to April 1983 the Plant operated more reli- 
ably than prior to this period, although certain modifications were 
still necessary to maintain operation; these are described. After the 
plant shutdown in April 1983 new systems for pneumatic convey- 
ing and a primary screen to remove damp fines from the raw coal 
were installed; details are provided. 


42568 (DOE/FE/60339—4) High sulfur coal research at 
the SIUC Coal Techno!ogy Laboratory. Quarterly progress 
report, April 1-June 30, 1984. (Southern Illinois Univ., Car- 
bondale (USA). Coal Extraction and Utilization Research 
Center). Jul 1984. Contract FC22-83FE60339. 23p. NTIS, 
PC A02/MF AOl1; 1; GPO Dep. File Number DE84014948. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

During this reporting period, one project evaluated and 
compared the effectiveness of methanol and ethanol supercritical 
fluids with and without pretreatment with KOH. The kinetic be- 
havior of desulfurization under supercritical conditions was studied; 
the characteristics of the liquid products produced at various reac- 
tion temperatures was analyzed; a methodology for fractionating 
and isolating the organic compounds from the supercritical extracts 
was developed; and a continuous reactor system was operated. A 
second project under coal conversion involves the examination of 
the mechanisms of hydrogen sulfide formation from iron sulfides, 
exploration of the conditions for enhancement of in situ hydrogen 
sulfide production in coal, and the study of conditions for stabiliz- 
ing the structure of iron sulfide under reaction conditions. Progress 
has been made on the construction of a multiplex gas chromatogra- 
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phic system for continuous analyses of the reaction mixture gas 
streams. The third project in this quarterly progress report is in the 
area of coal utilization. Base performance combustion efficiency 
was examined on selected coals in the laboratory scale fluidized bed 
combustor. In addition, waste fuels have been selected and ana- 
lyzed for testing, and installation of the pilot scale one-foot diame- 
ter combustor is continuing. 


42569 (DOE/MC/14399—1510) CNG acid gas removal 
process. Technical progress report No. 10, February 1-April 
30, 1983. Auyang, L.; Brown, W.R.; Cook, W.J.; Liu, Y.C.; 
Petrik, M.; Sapatnekar, S. (Helipump Corp., Cleveland, OH 
(USA)). Sep 1983. Contract AC21-80MC14399. 91p. NTIS, 
PC A05/MF AO1. File Number DE84002972. 

Two tasks were active during the tenth quarter of the CNG 
acid gas removal project. Subtask 1.4: calibration of instruments 
and elimination of equipment difficulties for the process develop- 
ment-scale triple-point crystallizer. Subtask 2.1: acquisition of crys- 
tallizer rate and mechanical slurry handling data. Within Subtask 
1.4, a method was established to allow the washer-melter liquid 
level to fluctuate within a specified range. Bulk movement of the 
liquid within this range promotes a ratchet-type upward movement 
of the solid bed. Continuous crystallizer runs up to 5 hours have 
been achieved with this intermittent upward movement of the solid 
bed. The persistent gradual accumulation of solid carbon dioxide in 
the flasher is now the major obstacle preventing long-term continu- 
ous operation of the crystallizer. Within Subtask 2.1, the continuous 
crystallizer runs this quarter have achieved steady state crystallizer 
concentration profiles, and permitted measurement of crystallizer 
separation factors for the system hydrogen sulfide-carbon dioxide. 
The separation factors fall in the range 1000-3000. The lower bound 
separation factor, 1000, is double the value used in recent engineer- 
ing designs of the crystallizer. A complete data log of one crystal- 
lizer run with the system hydrogen sulfide-carbon dioxide is pre- 
sented in Appendix A. 3 references, 68 figures, 12 tables. 


42570 (DOE/MC/14399—1652) CNG acid gas removal 
process. Final technical Auyang, L.; Liu, Y.C. (Heli- 
pump Corp., Cleveland, OH (USA)). Apr 1984. Contract 
AC21-80MC14399. 357p. NTIS, PC Al6/MF A0O1; 1; GPO 
Dep. File Number DE84016876. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Work under Contract DE-AC21-80MC14399 comprised four 
tasks designed to advance development of the CNG acid gas re- 
moval process: Task 1 - development of a modified carbon dioxide 
triple-point crystallizer, Task 2 - acquisition of basic process data, 
Task 3 - extension of the process to low carbon dioxide content 
crude gases, and Task 4 - fate of trace contaminants in the CNG 
process. Task 2 covered crystallizer operation and data acquisition, 
other process data acquisition unrelated to the crystallizer, and 
process design studies. Task 2 is comprised of five subtasks. Rate 
and mechanical slurry handling data for the crystallizer were ob- 
tained under Subtask 2.1. For Subtask 2.2, apparatus was construct 
ed and operated to obtain multi-component phase equilibrium data. 
For Subtask 2.3, crystallizer separation factors were determined for 
the binary systems carbon dioxide-hydrogen sulfide, carbon diox- 
ide-carbonyl sulfide, carbon dioxide-ethane, carbon dioxide-ethyl- 
ene, and carbon dioxide-methyl mercaptan. For Subtask 2.4, the 
minimum net positive suction head (NPSH) required to pump slur- 
ries of solid carbon dioxide in an organic liquid carrier solvent was 
determined for two gear pumps, a piston pump, and a centrifugal 
pump. For Subtask 2.5, alternative techniques for trace water re- 
moval from syngas mixtures were investigated, the likelihood of hy- 
drate formation for methane, carbon dioxide, and hydrogen sulfide 
was assessed, and the solubility of water in liquid carbon dioxide 
was measured experimentally. 63 references, 64 figures, 50 tables. 


42571 (DOE/MC/14399—T2) CNG acid gas removal 

Technical progress report 3, 1 May 1981-31 July 
1981. Adler, R.J.; Auyang, L.; Brown, W.R., Cook, W.J.; 
— N.C.; Keyvani, M.; Liu, ¥.C:; Walsh, T.J. (Heli- 
pump Co Cleveland, OH (USA)). Sep 1981. Contract 
AC21-80MC14399. 98p. NTIS, PC AAOS/MF AOl. File 
Number DE82001087. 
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Five tasks were active during the third quarter of the CNG 
Acid Gas Removal Project. Subtask 1.2, selection of CNG crystal- 
lizer design philosophy, was completed. The flasher design philoso- 
phy selected is a large area pool boiled flasher. The melter design 
philosophy is a drained bed melter. Within Subtask 2.2, equilibrium 
data acquisition, construction of the vapor liquid solid equilibrium 
apparatus was completed. Tests of the completed apparatus with 
the binary systems carbon dioxide-ethylene and carbon dioxide-hy- 
drogen are in progress. Within Subtask 2.3, crystallization separa- 
tion factors were determined for several systems: carbon dioxide- 
hydrogen sulfide, carbon dioxide-carbonyl sulfide, carbon dioxide- 
ethane, and carbon dioxide-ethylene. For each system, sharp separa- 
tion was obtained in one stage of crystallization. Subtask 3.1, con- 
ceptual studies to assess treatment of low carbon dioxide crude 
gases, was completed. Modifications of the CNG acid gas removal 
process which were examined to treat low carbon dioxide crude 
gases fall into two categories: (1) modifications which replace liquid 
carbon dioxide as the absorbent for sulfur-containing modecules, 
and (2) modifications which increase the carbon dioxide dew point 
of the crude gas to enable the use of liquid carbon dioxide absorb- 
ent. Although none of the above modifications of the CNG process 
has a clear cut economic advantage over conventional selective 
physical absorption acid gas removal, an alternative, potentially at- 
tractive process based on the liquid phase oxidation of hydrogen 
sulfide is identified for treating low carbon dioxide crude gases. 
Within Task 4, a comprehensive literature search was initiated to 
identify probable trace contaminants in crude gasifier gas. 21 refer- 
ences, 20 figures, 13 tables. 


42572 (DOE/OR/03054—33-Vol.1) Dynamic computer 
simulation of the SRC-I demonstration plant hydrogen loop 
system. Vol. 1. Gimson, G.D.; Hartzog, D.G.; Phillips, E.M. 
(International Coal Refining Co., Allentown, PA (USA)). 
Aug 1983. Contract AC05-780R03054. i40p. NTIS, PC 
A07/MF AOI; 1; GPO Dep. File Number DE84016745. 

Portions are: illegible in microfiche products. Original copy 
available until stock is exhausted. 

During review of the individual SRC-I Demonstration Plant 
areas providing the key hydrogen streams to the main SRC area, 
ICRC’s control systems group became aware that the high-pressure 
hydrogen recycle loop could exhibit unacceptable dynamic behav- 
ior when the system is disturbed by either process load upsets, 
equipment malfunctions, or controller set point changes. As a 
result, a dynamic computer model of the plant areas and their asso- 
ciated major control loops supplying hydrogen to the SRC area re- 
actors was prepared to test overall system performance under upset 
conditions. With the model, controller tuning was achieved, and a 
series of simulations was performed to evaluate the adequacy of the 
controls in response to expected upsets during actual plant oper- 
ation. The results from the study show that significant improvement 
in total system performance and integrity is feasible with relatively 
minor alterations to the control strategies and configurations within 
certain area contractor battery limits. Recommended improvements 
include the use of advanced analyzer-based controls. These conclu- 
sions were possible only through examination of the system as an 
integrated whole. The study's findings should serve to prevent 
costly unscheduled plant shutdowns and processing interruptions. 


42573 (DOE/OR/03054—33-Vol.2) Dynamic computer 
simulation of the SRC-I demonstration plant hydrogen loop 
system. Volume 2. Appendix. Gimson, G.D.; Hartzog, D.G.; 
Phillips, E.M. (International Coal Refining Co., Allentown, 
PA (USA)). Aug 1983. Contract AC05-78OR03054. 226p. 
NTIS, PC All/MF A0Ol; 1; GPO Dep. File Number 
DE84016549. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Volume 2 consists of appendices treating: holdup volumes by 
capacitance block; material balances by block; user guide for simu- 
lation model; program source code; and model derivation. (LTN) 


42574 (DOE/OR/03054—46) GKT unlimited rights data: 
GKT review and engineering report. (International Coal Re- 
fining Co., Allentown, PA (USA)). Sep 1983. Contract 
AC05-78OR03054. 508p. NTIS, PC A22/MF A0O1; 1; GPO 
Dep. File Number DE84016139. 
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Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The reports contained within this volume represent the cul- 
mination of review and engineering reconsideration by GKT and 
ICRC of a number of aspects pertaining to the Design Baseline sys- 
tems for the generation of raw syngas. These reports have been 
prepared in response to DOE authorization under the specified 
Closeout and Post Baseline activities in the Activities Completion 
Plan for the SRC-I Demonstration Project: (1) Report on GKT’'s 
review of the Gasification Area Baseline Design Package - Task 
104. GKT has found that the Design Baseline Package prepared by 
R.M. Parsons adequately interprets the design data provided by 
GKT and meets with GKT’s requirements for an operationally ac- 
ceptable design. (2) Report on GKT’s review of Jenike & Johanson 
report - Task 104. GKT has reviewed the J & J report on the Fee- 
dability of KMAC in the Gasifier Screw Feeder System and pro- 
poses consideration of a pneumatic feed system as an alternative. (3) 
Report on GKT'’s review of the Fuller KMAC Transport Test data 
- Task 202.3. GKT agrees with Fuller's recommended action for 
the application of the Fuller-Kinyon pumps to the transport of 
KMAC from the Kerr-McGee unit to the Dust Preparation Area. 
(4) Report on an Alternate KMAC Transport System - Task 
202.3.5. A design has been presented for an alternate KMAC trans- 
port system which reflects economic advantages over the current 
Baseline configuration. (5) Report on the GKT Pneumatic Feeding 
System for the Gasifiers - Task 202.3. A conceptual design is pre- 
sented for this new system. Significant economic advantages are ap- 
parent for the penumatic feeding configuration. 


42575 (DOE/OR/03054—48-Vol.1) ASPEN simulation 
of the SRC-I process area baseline design. Volume 1. Final 
technical report. Gimson, G.D.; Duffy, R.S. (International 
Coal Refining Co., Allentown, PA (USA)). Sep 1983. Con- 
tract AC05-78OR03054. 44p. NTIS, PC A03/MF AOI; 1; 
GPO Dep. File Number DE84015495. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The ASPEN simulator was developed for the steady-state 
simulation of fossil fuel conversion processes at the Massachusetts 
Institute of Technology, with funding from the US Department of 
Energy (DOE). In a preliminary technical assessment of ASPEN in 
1981, International Coal Refining Co. (ICRC) concluded that 
ASPEN could be readily upgraded to a form suitable for simulation 
of the SRC-I facilities. The upgrading needed was: (1) improve- 
ment of the simulator’s reliability, (2) provision of additional unit 
operation capabilities, and (3) incorporation of new correlations for 
the thermodynamic properties of coal-derived fluids, since the cur- 
rent SRC product area Baseline Design was prepared using petrole- 
um-based correlations in a different process simulator. This report 
contains a complete description of the duplication of the current 
Baseline Design using standard petroleum methods and the ASPEN 
simulator. ASPEN has been proven fully capable of performing 
such simulations, reproducing the Baseline heat and material bal- 
ance with good accuracy. The unit operation blocks and other al- 
gorithms in ASPEN have been proven reliable, and the advanced 
features of ASPEN have greatly facilitated accurate simulation. 


42576 (DOE/OR/03054—74) Effect of feed coal varia- 
tion on demonstration plant performance. Hoover, D.S.; 
Joshi, S.V.; Terrible, J.A.; Bland, A.E.; Lancet, M.S. (Air 
Products and Chemicals, Inc., Allentown, PA (USA); Inter- 
national Coal Refining Co., Allentown, PA (USA); Ken- 
tucky Univ., Lexington (USA). Inst. for Mining and Miner- 
als Research; Conoco, Inc., Library, PA (USA)). Sep 1983. 
Contract AC05-78OR03054. 468p. NTIS, PC A20/MF AOI; 
1; GPO Dep. File Number DE84016331. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The overall objective of this project was to evaluate wheth- 
er variations in feed coal properties would affect the SRC-I Dem- 
onstration Plant operations. As the results became available, this 
objective was expanded to assess the magnitude of coal variation, 
technologies to limit these variations, and methodologies to ensure 
that feed coal procurement would facilitate smooth plart oper- 
ations. Within a 70-mile radius of the SRC-I Demonstration Plant 
site in‘ Daviess County, Kentucky, exists in excess of 23.5 billion 
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tons of coal reserves and a production capacity in excess of 65 mil- 
lion tons/year. Regional trends in coal properties important to liq- 
uefaction, such as vitrinite reflectance and chlorine content, have 
been identified and documented. Physically beneficiated coals are 
desirable liquefaction feedstocks due to: lower overall mineral 
matter contents, lower total sulfur, higher proportions of reactive 
macerals, and a substantially more consistent feed coal. Coal benefi- 
ciation will reduce short-term variations in certain properties by 50 
to 75%. Studies also show that coal properties across the region 
vary from two to four times the variation at an individual mine. 
Coals with desirable properties may be selected to improve lique- 
faction performance. Liquefaction testing of clean coals from the 
producing region yielded the following general results: correlation 
of liquefaction yields with coal characteristics show that geochemi- 
cal maturity (as measured by vitrinite reflectance), maceral compo- 
sition, and pyrite dispersion are controlling factors in determining 
coal reactivity; and solvent recycle testing of an active Ky No. 9 
coal showed that liquefaction yields may improve with solvent re- 
cycle. Substantial technical evaluation will be a necessary part of 
coal procurement activities. This technical evaluation will help 
ensure smooth plant operations from a desirable coal feed material. 


42577 (DOE/OR/03054—95) Chlorine fractionation in 
high pressure separator streams. Final technical report. 
Davis, B.H.; Barnett W.P.; Saguees, A.A. (International 
Coal Refining Co., Allentown, PA (USA); Kentucky Univ., 
Lexington (USA). Inst. for Mining and Minerals Research). 
Mar 1984. Contract ACO05-78OR03054. 42p. NTIS, PC 
A03/MF AOI; 1; GPO Dep. File Number DE84016495. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This program was conducted to establish the distribution of 
chlorine in the proposed SRC-I Demonstration Plant. Specifically, 
the study focused on various liquid and vapor streams of the multis- 
tage separation steps performed on the liquid effluents downstream 
of the SRC-I coal dissolvers. Coal derived chlorine is found in both 
ionic and covalently bonded compounds including iaorganic chlor- 
ides, chlorinated hydrocarbons, hydrogen chloride, and amine hy- 
drochloride salts in the proposed SRC-I Demonstration Plant. The 
study focused on various liquid and vapor streams of the multistage 
separation steps performed on the liquid effluents downstream of 
the SRC-I coal dissolvers. The program was divided into three 
tasks (1, 2, and 3) simulating the high-, medium-, and low-pressure 
separators of the demonstration plant design. Solids deposition from 
full or nearly full boiling range SRC-I liquids at temperatures in the 
150 to 250°F range precluded an accurate mass or chlorine mass 
balance. Conditions for Tasks 2 and 3 could not be carried out as 
planned because of this problem. Despite these problems, some in- 
dications as to chlorine behavior may be derived by comparative 
analysis of earlier work in this area (IMMR Report No. 83/082). 
Based on the data from IMMR’s work for this contract, as well as 
the analysis of other samples from the Wilsonville Pilot Plant and a 
run made by Conoco, it appears that the chlorine split parallels the 
mass split. Under conditions in which more mass is distilled over- 
head, more chlorine is distilled overhead, as well. 5 figures, 9 
tables. 


42578 (DOE/OR/03054—99) Viscosity stabilization of 
SRC residual oil. Final technical report. Tewari, K.C. (Air 
Products and Chemicals, Inc., Allentown, PA (USA); Inter- 
national Coal Refining Co., Allentown, PA (USA)). May 
1984. Contract AC05-78OR03054. 30p. NTIS, PC A03/MF 
AO01; 1; GPO Dep. File Number DE84016525. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The use of SRC residual oils for No. 6 Fuel Oil substitutes 
has been proposed. The oils exhibit viscosity characteristics at ele- 
vated temperatures that allow this substitution with only minor 
modifications to the existing fuel oil infrastructure. However, loss 
of low-boiling materials causes an increase in the viscosity of the 
residual oils that is greater than expected from concentration 
changes. A process has been developed that minimizes the loss of 
volatiles and thus maintains the viscosity of these materials. The use 
of an additive (water, phenol, or an SRC light oil cut rich in low- 
boiling phenols in amounts up‘to 2.0 wt %) accomplishes this and 
hence stabilizes the pumping and atomizing characteristics for an 
extended period. During the course of the work, the components of 
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the volatiles lost were identified and the viscosity change due to 
this loss was quantified. 3 references, 6 figures, 9 tables. 


42579 (DOE/OR/03054—104) Full-scale cold-flow mod- 
elling of the SRC-i slurry fired heater at Creare, Inc.: gas 
density and liquid rheology studies and overall data analysis. 
Mehta, D.C.; Weimer, R.F.; Crowley, C.J.; Patel, B.R.; 
Sam, R.G.; Wallis, G.B. (Iniernational Coal Refining Co., 
Allentown, PA (USA); Air Products and Chemicals, Inc., 
Allentown, PA (USA); Creare, Inc., Hanover, NH (USA)). 
May 1984. Contract AC0S5-78OR03054. 198p. NTIS, PC 
A09/MF A0Oi; 1; GPO Dep. File Number DE84016494. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The major conclusions are: (1) The flow regime in the 
heater pipe will be slug flow at the design conditions of 6- and 12- 
ft/sec liquid and gas superficial velocities, respectively. The pipe 
configuration for the design is a 1° upward slope. (2) Slug flow will 
also exist in the heater pipes at mass loadings as low as one-third 
the design gas and liquid velocities. (3) The expected pressure drop 
across the fired heater wil] be 25 to 50% lower than the design 
value. This will provide flexibility for any design modifications and 
still stay below the design pressure drop. (4) The expected heat 
transfer coefficient will be higher than the design value, thereby 
improving the overall heat transfer performance. (5) Based on the 
heat transfer data developed at Creare and the computer simulation 
program at ICRC, the inside wall temperature of the fired heater 
pipe could be controlled below 850°F. The thick pipe walls serve 
as huge heat sink and are not influenced by the cyclic nature of the 
slug flow. (6) The presence of slug flow and a higher heat transfer 
coefficient maintaining the inside wall temperature below 850°F 
should eliminate the possibility of coking in the fired heater pipe. 
(7) The results confirm the presence of slug flow at the full range 
of operating conditions. The expected lower pressure drop and 
higher heat transfer coefficient compared with the design values 
would improve the overall performance of the fired heater. There- 
fore, the results from the test program at Creare confirm the SRC-I 
Demonstration Plant fired heater design. Appendix 1 has been en- 
tered individually into EDB and ERA. 5 references, 1 table. 


42580 (DOE/OR/03054—104, pp vp, Appendix I) 
Effect of gas density and liquid rheology on slug flow charac- 
teristics for fired heater: experiments and analysis. Crowley, 
C.J.; Sam, R.G.; Wallis, G.B. (Creare R and D, Inc., Hano- 
ver, NH). May 1984. NTIS, PC A09/MF AO1. File Number 
TI84016494. Contract AC05-78OR03054. 

In Full-scale cold-flow modelling of the SRC-I slurry fired 
heater at Creare, Inc.: gas density and liquid rheology studies and 
overall data analysis. 

The data in this report illustrate the effects of fluid proper- 
ties: gas density and liquid viscosity. The significant comparisons 
are the effect of gas density with a given liquid, the viscous glycer- 
ine slugs versus the inviscid water slugs, and the viscous Newtonian 
(glycerine) slugs versus the viscous non-Newtonian (400 cP WPS) 
slugs. The differences between the slug characteristics with the 
Newtonian and the non-Newtonian liquid indicate that it is impor- 
tant to simulate the non-Newtonian characteristics of the test Iquid 
in order to obtain accurate slug characteristics for the conditions to 
be encountered in the fired heater. In our review and analysis ac- 
tivities for the modelling of slug flow in inclined pipes, we have 
developed the correlations given. As a result of this analytical 
work, we have been able to simplify and improve the approach to 
modelling pressure gradients in slug flow. The dependence upon 
various empirical correlations for slug velocity (average void frac- 
tion) has been eliminated. The need to empirically correlate carpet 
height (or carpet velocity) data has also been eliminated by the 
closed-form solution. Table 4-1 explicitly details how the pressure 
gradient may be calculated following the approach successfully 
used in this report. The procedure is annotated with helpful com- 
ments. Virtually any model for pressure gradient will require slug 
frequency information so that the total length of the two-phase pat- 
tern can be determined. In this report, experimentally measured 
values of the slug frequency have been used. 
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42581 (DOE/OR/03054—114) Conversion of thermophy- 
sical property data. Chu, I.C.; Girling, P.M. (International 
Coal Refining Co., Allentown, PA (USA)). May 1984. Con- 
tract AC05-78OR03054. 94p. NTIS, PC AOS5/MF AOI; 1; 
GPO Dep. File Number DE84016531. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Work has been performed to compare experimental coal 
fluid thermophysical property data with those generated using the 
petroleum-based correlations employed in the SRC-I Baseline 
Design. This comparison was accomplished by selecting pertinent 
coal fluid property data from the literature, as collected in the 
SRC-I Thermophysical Property Data Base Report, converting 
them to consistent units, and superimposing them on the corre- 
sponding data figures in the SRC-I Baseline Design Technical Data 
Book. This compilation included six major properties - vapor/liquid 
equilibrium, enthalpy, density, viscosity, thermal conductivity, and 
surface tension. 


42582 (DOE/OR/03054—T18) 6000 TPD SRC-I Dem- 
onstration Plant Gas Systems. Volume 2. GKT unlimited 
rights design baseline package. (International Coal Refining 
Co., Allentown, PA (USA); Parsons (Ralph M.) Co., Pasa- 
dena, CA (USA)). Jul 1984. Contract AC05-780R03054. 
431p. NTIS, PC A19/MF AO1; 1; GPO Dep. File Number 
DE84016138. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This report contains specifications, flowsheets and drawings 
for the GKT gasification plant for gasifying the Kerr-McGee resi- 
due mixed with coal fines. The safe materials handling of the Kerr- 
McGee residue is also included. The references identified herein in- 
dicate sources of data which are enclosed in this document. Only 
the specific data disclosed in this Volume 2 is classified as being 
Unlimited Rights Data as defined in the ICRC-GKT Subcontract 
No. 01-11002. The reference documents identified herein are not 
classified as Unlimited Rights Data by reference herein. 


42583 (DOE/PC/40091—T9) Development of significant- 
ly improved catalysts for coal liquefaction and upgrading of 
coal extracts. Quarterly progress report No. 9, October 1-De- 
cember 31, 1983. Wolfson, S.L.; Kutzenco, P.D.; Preston, 
W.J.; Graham, S.W.; Brinen, J.S.; Muchnick, T.L.; Hyman, 
D. (American Cyanamid Co., Stamford, CT. Chemical Re- 
search Div.). 1984. Contract A722-81PC40091. 58p. NTIS, 
PC A04/MF AOl1; 1; GPO Dep. File Number DE84016363. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Previously reported batch test performance correlations have 
been extended to include extract upgrading results. A new series of 
experimental bead catalysts was tested. High temperature extract 
upgrading screens were completed. CSTR tests focused on estab- 
lishing suitable aging test conditions. Results of thermal and catalyt- 
ic baseline tests at 410°C and 425°C are given. An experimental 
bead test was completed. ESCA studies of baseline and experimen- 
tal bead catalysts used in the CSTR unit are discussed. Results are 
compared to those for AMOCAT 1A used at the H-COAL Pilot 
Piant. 7 references, 5 figures, 19 tables. 


42584 (DOE/PC/40812—T11) New catalysts for coal 
liquid upgrading. Final technical report. Boucher, L.J. (West- 
ern Kentucky Univ., Bowling Green (USA). Ogden Coll. of 
Science, Technology and Health). 15 Aug 1984. Contract 
FG22-81PC40812. 112p. NTIS, PC A06/MF A01; GPO 
Dep. File Number DE84015921. 


Supported Metallophthalocyanines ({M(PC)]/Inorganic 
oxide) are active in the hydrogenation of quinoline to 1,2,3,4-tetra- 
hydroquinoline in decane at 200 to 350°C and 500 to 3000 psi He 
pressure. The reduced forms, Lis[M(PC)] (M = Mo, Sn, Co, Cu), 
do not show enhanced activity in comparison to the [M(PC)]. The 
conversion to product is directly proportional to the reaction time, 
catalyst loading level, Hz pressure and temperature, inversely pro- 
portional to the initial quinoline concentration and independent or 
reactor stirring rate. In a model mixture containing phenanthrene 
(10 wt %), dibenzothiophene (8%), dibutylsulfide (5%), quinoline 
(20%), dibenzofuran (5%), p-cresol (5%) and decane (47%) only 
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the quinoline is hydrogenated to 1,2,3,4 tetrahydroquinoline at 200 
to 350°C and 1000 psi He pressure. No hydrogenolysis is noted. 
Other substrates that are not hydrogenated are: benzene, toluene, 
xylenes, naphthalene, pyrrole, pyridine, o-ethylaniline, 1,2,3,4 tetra- 
hydroquinoline, 5,6,7,8 tetrahydroquinoline, isoquinoline, carbazole 
and 7,8 benzoquinoline. Substrates which are hydrogenated include 
quinaldine to 1,2,3,4 tetrahydroquinaldine, indole to indoline, acri- 
dine to 9.10 dihydroacridine, phenanthridine to 9.10 dihydrophen- 
anthridine and 5.6 benzoquinoline to 1,2,3,4 tetrahydro 5,6 benzo- 
quinoline. Tin(II) salts supported on inorganic oxides are active in 
the hydrogenation of quinoline to 1,2,3,4-tetrahydroquinoline at 200 
to 350°C and 500 to 3500 He pressure. The formation of product 
follows pseudo first order kinetics with rate constants in the range 
1075 to 10~*sec™! at 250°C and 1000 psi H2. The rate is dependent 
on the catalyst loading level, the Hz pressure and the temperature 
with an apparent activation energy of ~ 13 Kcal/mole. 32 refer- 
ences, 12 figures, 42 tables. 


42585 (DOE/PC/41030—T2) Hydrodynamics and heat 
transfer related to coal liquefaction preheaters. Bishop, A.A. 
(Pittsburgh Univ., PA (USA). Dept. of Chemical and Petro- 
leum Engineering). Apr 1983. Contract AC22-81PC41030. 
74p. NTIS, PC A04/MF AO1; 1; GPO Dep. File Number 
DE84015829. 

Portions are illegible in microfiche products. 

There is a sufficient data base to explore pressure drop and 
heat transfer for a non-phase change, Newtonian liquid-gas two- 
component mixture in vertical upward and downward flow. How- 
ever, new data will help to clarify the role played by the U-tube 
geometry. The current state of two-component boiling heat transfer 
and pressure drop in a vertical U-tube geometry is deficient for 
Newtonian liquid-gas mixtures and virtually non-existent for non- 
Newtonian liquid-gas mixtures. An understanding of flow and tem- 
perature instabilities observed in coal liquefaction preheaters might 
best be approached using traditional analyses. The instability re- 
ported in the Ft. Lewis plant is similar to a static type instability 
caused by a multi-valued Ap versus flow relationship observed pre- 
viously for many types of two-phase gas-liquid flow systems. In a 
typical coal liquefaction pilot plant, the coal slurry is in laminar 
flow and the multivalued pressure drop versus flow relationship is 
generated by drag reduction; i.e., a condition where the two-phase 
pressure drop is less than the single phase pressure drop. Accurate 
and reliable rheological analysis of two-phase non-Newtonian 
liquid-gas flowing mixtures should be supported by in depth data 
and analysis obtained for single phase non-Newtonian flow systems. 
However, in the case of high swelling coal slurries, it will be ex- 
tremely difficult to obtain single phase rheological experimental 
data in the high swelling high temperature regior.. Because of this 
limitation, physical models must be developed to extend the rheolo- 
gical data such as the apparent viscosity, flow index and consisten- 
cy index, to the high swelling region. A second approach is to 
model the rheology directly from the two-phase system. However, 
this method requires that suitable non-Newtonian correlations and/ 
or analysis be used, otherwise the properties, such as apparent vis- 
cosity, could be grossly underpredicted. 56 references, 18 figures, 9 
tables. 


42586 (DOE/PC/50046—9) Reactor hydrodynamics. 
Report for the Technical Data Analysis Program. (Pittsburg 
and Midway Coal Mining Co., Denver, CO (USA)). Jul 
1984. Contract AC22-82PC50046. 89p. NTIS, PC A0S/MF 
A01; 1; GPO Dep. File Number DE84016847. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The order of magnitude scaleup of the SRC-II Demonstra- 
tion Plant Dissolver from the pilot plant units introduced uncertain- 
ty in hydrodynamic behavior and its impact on process perform- 
ance. This led to an extensive program to study hydrodynamic pa- 
rameters such as gas holdup, backmixing, and mass transfer. Cold 
flow bubble column experiments provided data for testing generic 
models at conditions representative of those expected in a dissolver. 
On-line radiotracer studies of the Ft. Lewis SRC Pilot Plant were 
conducted to verify projected hydrodynamic behavior in an operat- 
ing environment. Finally, mathematical models were developed for 
simulating the performance of large scale reactors. Al! of these pro- 
grams reinforced a general perception that the hydrodynamic be- 
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havior of the large SRC-II reactors will be complex, and not read- 
ily characterized by simple flow models. A conservative design phi- 
losophy and identification of viable contingencies to deal with hy- 
drodynamics uncertainty will be necessary for first generation 
plants. 29 references, 19 figures, 9 tables. 


42587 (DOE/PC/50046—12) Technical uncertainties in 
the SRC-II reactor system. Report for the Technical Data 
Analysis Program. (Pittsburg and Midway Coal Mining Co., 
Denver, CO (USA)). Aug 1984. Contract AC22-82PC50046. 
30p. NTIS, PC A03/MF AOl1; 1; GPO Dep. File Number 
DE84016852. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Mechanical fabrication and process fluid dynamic uncertain- 
ties were present in the SRC-II Demonstration Plant dissolver 
design. Mechanical uncertainties resulted from the absence of de- 
tailed fabrication plans for the single and multiple dissolver per re- 
action train design options. Partial field fabrication with the single 
vessel per train option would likely have led to considerable cost 
inefficiencies compared to a totally shop fabricated design. Final 
design selection should be deferred until detailed fabrication pro- 
posals are available. The major fluid dynamic uncertainty concerns 
vapor phase holdup, which recent information suggests could be 
much greater than was expected in the Phase One design effort. 
This can be addressed by increasing reactor volume or accepting 
future economic risk due to reduced rate operation. Other areas of 
fluid dynamic uncertainty are slurry phase backmixing and hydro- 
gen mass transfer. Reactor internals such as downcomers and flow 
distributors have been proposed to control internal fluid dynamics. 
These uncertainties are not expected to prevent successful oper- 
ation of an SRC-II Demonstration Plant. However, they do in- 
crease economic risks in such a plant. 13 references, 1 table. 


42588 (DOE/PC/50784—T2) Improving the quality of 
deteriorated recycle solvents. Quarterly report, June 1984- 
August 1984, Tarrer, A.R.; Guin, J.A.; Curtis, C.W. 
(Auburn Univ., AL (USA). Dept. of Chemical Engineer- 
ing). Aug 1984. Contract FG22-82PC50784. 60p. NTIS, PC 
A04/MF AOl1; 1; GPO Dep. File Number DE84015864. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Efforts to understand quality changes of organic solvents 
and methods to evaluate and improve their quality are reported. A 
significant part of the effort involves a detailed study of the hydro- 
gen-tetralin reaction at 450°C with and without catalyst and with 
the addition of dibenzyl. The product field and distribution were 


examined by gas chromatography. 20 references, 12 figures, 10 
tables. (LTN) 


42589 (DOE/PC/50798—T2) Catalyzed gasification of 
coal: isotope and XPS studies. Falconer, J.L. (Colorado 
Univ., Boulder (USA)). 16 Aug 1984. Contract FG22- 
82PC50798. 6p. NTIS, PC A02/MF AOl1; 1; GPO Dep. File 
Number DE84015860. 

Portions are illegible in microfiche products. 

This research aims to elucidate the reaction mechanism for 
the catalytic gasification of coal by metal carbonates, by identifying 
the reaction pathways and the active form of the catalyst. The in- 
sight into the mechanism will help in improving process kinetics of 
coal gasification. Alkali carbonates and alkaline earth carbonates 
are being used to catalyze the carbon dioxide-carbon gasification 
reaction. Temperature-programmed reaction, isotopic labeling of 
the carbon and oxygen atoms in the carbonate, and mass spectro- 
metric detection of labeled products are used to identify reaction 
pathways. X-ray photoelectron spectroscopy (XPS) analysis of 
carbon-carbonate mixtures is used, at reaction conditions, to deter- 
mine the chemical state of the carbonate. 


42590 (DOE/PC/60015—15) Separation and character- 
ization of coal derived components. Hurtubise, R.J.; Silver, 
H.F. (Wyoming Univ., Laramie (USA)). 13 Jul 1984. Con- 
tract AC22-83PC60015. 28p. NTIS, PC A03/MF AOi; 1; 
GPO Dep. File Number DE84014947. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 
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The field-ionization mass spectral results have been obtained 
on eight hydroxyl aromatic fractions from Wyodak coal-derived 
SRC(F-45) and Kentucky 9/14 coal-derived SRC(F-51). Several ex- 
periments were carried out on preasphaltenes-1. It was shown that 
this material could be separated into a nitrogen fraction and a hy- 
droxyl aromatic fraction. Other experiments with preasphaltenes-1 
indicated that direct injection of the material onto a silica gel 
column gave anomalous results. Several binary and ternary solvents 
were found to solubilize preasphaltenes-2 from F-51. These solvents 
dissolved most of the preasphaltenes-2 from F-45. It may not be 
possible to obtain enough hydroxy aromatic material from reversed- 
phased chromatography for field-ionization mass spectral analysis. 
However, normial-phase chromatography for field-ionization mass 
spectral analysis. However, normal-phase chromatography can be 
used for this purpose. Encouraging results have been obtained with 
silica gel and dimethy] sulfoxide:carbon tetrachloride mobile phases 
for the compound class separation of polycyclic aromatic hydrocar- 
bons, nitrogen compounds, and hydroxyl aromatics. 11 figures, 4 
tables. 


42591 (DOE/PC/60796—4) Reactions governing coal so- 
lubilization. Fourth quarterly progress report, May 15, 1984- 
July 15, 1984. Stock, L.M. (Chicago Univ., IL (USA)). 
1984. Contract FG22-83PC60796. 2ip. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE84016358. 

It was established that selective O-alkylation changes the 
density and petrography of two bituminous coals. The extent of the 
change depends upon the character of the alkyl group added to the 
coal. Reductions, reductive alkylation and alkylation reactions were 
carried out on PSOC-1197. Reduction reactions were carried out 
on PSOC-619, 726 and a Texas lignite. The solubilities in pyridine, 
dimethyl sulfoxide and tetrahydrofuran of the reaction products are 
presented. The results suggest the use of elemental analysis and 
spectroscopic studies along with solubilities for the measure of 
degree of reduction. 11 references, 7 figures, 6 tables. 


42592 (DOE/RL/01830—T27) Development of an ad- 
vanced water-gas shift conversion system. Monthly project 
status report No. 5, August 1-31, 1984. Sealock, L.J. Jr.; El- 
liott, D.C.; Butner, R.S. (Pacific Northwest Lab., Richland, 
WA (USA)). 1984. Contract AC06-76RL01830. 6p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE84016588. 

The objective is to demonstrate the use of an aqueous cata- 
lyst system for conducting the water-gas shift reaction. Fabrication 
and start-up of the continuous experimental system was completed 
during July and initial experiments were performed in the system 
during August. The system is built around a liter autoclave and in- 
cludes all piping and controls to continuously flow high pressure 
gas through the aqueous catalyst bath. The system includes all 
monitoring and analytical equipment required to produce an accu- 
rate mass balance. Experimental work at Pacific Northwest Labora- 
tory (PNL) during August included six runs, each consisting of be- 
tween one and seven hours of continuous operation. Parameters in- 
cluding flow rate, agitation, and condenser temperature were varied 
in order to determine their effect. Conversions of carbon monoxide 
to hydrogen and carbon dioxide have been low. This result has 
been due mostly to the low temperature operation (250 to 300°C) 
imposed by the high vapor pressure generated by the hot catalyst 
solution. Other work in August included several vapor-pressure ex- 
periments aimed at overcoming the current pressure limitations. 
These studies examined the effect of catalyst concentration with re- 
gards to the system vapor pressure. Though well documented at 
low temperatures, this important data is quite scarce for high tem- 
perature aqueous solutions. 


42593 (EAS/E—3-82-4) Cost of liquid fuels from coal - 
Part IV: products from direct liquefaction processes. Hem- 
ming, D.F.; Holmes, J.M.; Teper, M. (International Energy 
Agency Coal Research, London (UK). Economic Assess- 
ment Service). Oct 1983. 89p. International Energy Agency 
Coal Research, Economic Assessment Service, London, 
England. 

The report presents the results of an economic evaluation of 
the three most developed direct liquefaction processes Exxon 
Donor Solvent (EDS), Hydrocarbon Research's H-Coal, and 





01 COAL AND COAL PRODUCTS 
0104 Processing 


German liquefaction technology; and it indicates the possible eco- 
nomic effect of ‘second generation’ processes (mainly variations of 
two-stage liquefaction). A comparison of the three processes is pre- 
sented as far as available data will allow. The procedures utilised in 
developing the evaluations for this study included the following 
steps: development of material and energy demands for the estima- 
tion of yields and consumptions; estimates of capital, operating and 
production costs; and evaluation of economic parameters. The esti- 
mates are calculated on the assumption of mature technology and 
exclude site-specific requirements. (32 refs.) 


42594 (EPRI-AP—3450) Phase equilibrium in coal lique- 
faction processes. Final report. Chao, K.C. (Purdue Univ., 
Lafayette, IN (USA). School of Chemical Engineering). 
Aug 1984. 206p. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number T184920508. 

Gas-liquid equilibrium data have been determined in simula- 
tion of coal liquefaction process conditions in mixtures of light 
gases + heavy hydrocarbons to add to the accumulated data previ- 
ously reported in EPRI AP-1593. The mixture systems newly in- 
vestigated are: methane + 9,10 dihydrophenanthrene; hydrogen + 
methane + 1-methylnaphthalene; hydrogen + carbon dioxide + 
tetralin; hydrogen + carbon dioxide + 1-methynaphthalene; hy- 
drogen + carbon dioxide + quinoline; nitrogen + tetralin, + n- 
hexadecane, + 1-methylnaphthalene, + quinoline, and + m-cresol. 
Correlations for the solubilities of methane and carbon dioxide have 
been developed from the data based on the use of solubility param- 
eter. The solubility of hydrogen was correlated in EPRI AP-1593. 
Two equations of state are developed for the description of both 
the gas solubility and the vaporization of the heavy oil. The Chain- 
of-Rotators (COR) equation of state explicitly accounts for the ro- 
tational molecular motion contribution to the pressure of a fluid. 
The Cubic-Chain-of-Rotators (CCOR) equation is obtained upon 
simplifying the COR equation. Interaction constants in the CCOR 
equation have been determined for the light gases with the heavy 
hydrocarbons based on data from this project, and the constants are 
correlated. Equilibrium flash vaporization has been experimentally 
determined for three coal liquids and for their mixtures with hydro- 


gen. The data are correlated with the CCOR equation of state. 74 
figures, 46 tables. 


42595 (EPRI-AP—3496) Underground coal gasification 
simulation. Final report. Gunn, R.D. (Wyoming Univ., Lara- 
mie (USA). Dept. of Chemical Engineering). Jul 1984. 74p. 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T184920524. 

The underground coal gasification (UCG) process - both for- 
ward gasification and reverse combustion linkage - was mathemati- 
cally modeled. The models were validated with field and laborato- 
ry data. They were then used to explain some important UCG phe- 
nomena that had not been predictable with other methods. Some 
views on the UCG technology status are also presented. 3 refer- 
ences, 25 figures, 10 tables. 


42596 (EPRI-AP—3586) Proceedings: third annual EPRI 
contractors’ conference on coal gasification. (Electric Power 
Research Inst., Palo Alto, CA (USA)). Jul 1984. 345p. 
(CONF-831199—). Research Reports Center, Box 50490, 
Palo Alto, CA 94303. File Number TI84920507. 

From 3. Electric Power Research Institute annual contrac- 


tors’ conference on coal gasification; Palo Alto, CA, USA (2 Nov 
1983) 


This report contains the 16 technical papers presented at the 
Third Annual EPRI Contractors’ Conference on Coal Gasification, 
held in Palo Alto, California on November 2 and 3, 1983. The ses- 
sions covered Engineering Economic Studies, Demonstration and 
Pilot Plant Project results, Simulation and Process Control Studies, 


and Materials Testing. All papers have been processed for inclusion 
in the Energy Data Base. 


42597 (EPRI-AP—3599) Solid-liquid separation for lique- 
fied coal industries. Final report. Tiller, F.M.; Leu, W. 
(Houston Univ., TX (USA). Dept. of Chemical Engineer- 
ing). Jul 1984. 6062p. Research Reports Center, Box 50490, 
Palo Alto, CA 94303. File Number TI84920504. 

This book has been written for engineers concerned with 
separation processes related to liquefied coal slurries. Difficulties in 
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removing mineral residues and unconverted carbon represent a 
major obstacle to economic production of liquefied coal products. 
Reactor slurries in which hydrogenation has been used to upgrade 
coal generally contain 5 to 10 weight percents of solids which must 
be removed. Various kinds of equipment employed for particulate 
removal include rotary drum pressure, candle, and leaf filters, solid 
bowl centrifuges, hydrocyclones, and critical solvent de-ashers. Al- 
though emphasis has been given to filtration of solvent refined coal, 
much of the material is of a fundamental character and is applicable 
to other fields. Analysis of filtration data requires an understanding 
of the principles of frictional flow through compressible beds of 
particulates. Much of the analysis appearing in the literature must 
be carefully evaluated as errors and misinterpretations abound. 


42598 (ICTIS/TR—26) Catalytic coal gasification. 
Pullen, J.R. (International Energy Agency Coal Research, 
London (UK)). Jun 1984. 57p. International Energy Agency 
Coal Research, London, England. 

Recent literature relating to the catalytic gasification of coal 
is reviewed. Inorganic species effective in promoting gasification in 
steam, carbon dioxide and hydrogen are salts of the alkali, alkaline 
earth and transition metals. Some studies undertaken to elucidate 
the mechanisms of catalysis have utilised simpler and purer carbon 
structures than coal in addition to coal chars. Several mechanisms 
have been proposed for the behaviour of catalysts in gasification 
but detailed mechanisms are still the subject of much speculation. 
However, in oxidative gasification, it is likely that an oxygen trans- 
fer mechanism is operative and a scheme is proposed which accom- 
modates most of the theories put forward. In hydrogasification a 
‘spill-over’ mechanism, whereby hydrogen is transferred to the 
carbon structure, is feasible. The effects of coal properties on cata- 
lytic gasification, and catalyst activity in terms of impregnation, dis- 
persion and deactivation are discussed. (146 refs.) 


42599 (N—83-35064) Fluidized bed coal desulfurization. 
Final Report. Ravindram, M. (Jet Propulsion Lab., Pasade- 
na, CA (USA)). Aug 1983. 97p. (NASA-CR—173102; JPL- 
PUB—83-44). NTIS, PC A05/MF AO1. 

Laboratory scale experiments were conducted on two high 
volatile bituminous coals in a bench scale batch fluidized bed reac- 
tor. Chemical pretreatment and posttreatment of coals were tried as 
a means of enhancing desulfurization. Sequential chlorination and 
dechlorination cum hydrodesulfurization under modest conditions 
relative to the water slurry process were found to result in substan- 
tial sulfur reductions of about 80%. Sulfur forms as well as proxi- 
mate and ultimate analyses of the processed coals are included. 
These studies indicate that a fluidized bed reactor process has con- 
siderable potential for being developed into a simple and economic 
process for coal desulfurization. 


42600 (N—83-35771) Developing technologies for coal 
utilization. Penner, S.S. (California State Univ., San Diego 
(USA)). 1983. 14p. NTIS, PC A99/MF AO1. 

The utilization of coal slurries in place of oil in utility and 
industrial boilers, the development of improved atmospheric and 
pressurized fluidized bed combustors, the designs of integrated 
combined cycle systems, and coal gasification and liquefaction to 
augment supplies of natural gas and liquid fuels, respectively are 
discussed. The worldwide coal resource base is so large that the ne- 
cessity to manufacture liquid fuels from coals must be realized. An 
initiative proposed by the International Energy Agency defines sev- 
eral specific direct coal liquefaction designs and sites where direct 
coal liquefaction may be implemented. 


42601 (NP—22928) Char oil energy development (Project 
COED). Monthly report No. 23. (FMC Corp., Princeton, NJ 
(USA). Chemical Research and Development Center). Jul 
1973. 52p. Chemical Research and Development Center, 
FMC Corp. Princeton, NJ. File Number T184901810. 

The COED process is the multistage fluidized-bed pyrolysis 
of coal. Product oil from the pyrolysis is hydrotreated to produce a 
synthetic crude oil. Projected economics for a commercial COED 
plant, which also produces a marketable gas and a char, are attrac- 
tive. A pilot plant was constructed to process 36 tons of coal per 
day in the pyrolysis section and 30 barrels of oil per day in the hy- 
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drotreating section. Both sections are in operation. The pilot plant 
will provide data for the design and economic analysis of a com- 
mercial COED plant, and the necessary oil and char samples for 
large-scale evaluations. Pyrolysis plant operations continued. Filter 
runs F80 and F81 completed the testing of finer grades of filter aid 
while processing Illinois coal-derived oil. Filter runs F82 and F83 
initiated a period of oil filter production to generate the maximum 
quantity of hydrotreating feed. Hydrotreating run H-32 was com- 
pleted using Illinois oil feed and the revised oil-hydrogen preheat 
configuration. A longer run duration has been achieved prior to the 
buildup of heavy oil and coke deposits in the reactor guard cham- 
ber. Material balance and analytical data have been presented for 
previous hydrotreating runs H-27 through H-30. High heteroatom 
removals (90 to 97%) and high heavy oil product gravity (20°API 
minimum) at feed oil reactor space velocities varying from 0.11 to 
0.33 were attained. 


42602 (NP—4770440) Emissions and decreasing measures 
at the charge side of the coke oven plant. (Westfaelische 
Berggewerkschaftskasse, Bochum (Germany, F.R.). Inst. 
fuer Betriebsfuehrung im Bergbau). 1982. 8p. (In German). 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
1bE84770440. 

The coking coal preparation for the coke oven operation and 
the filling process are treated with respect to air contaminations. 
The coking coal preparation includes the coal feed, the coal mixing, 
grinding and preparation plants and the transport to the ovens. 
Processes for the low-emission filling are the filling with wet dust 
removal, the Sequential Charging” and the free fall filling. 


42603 (NP—4770442) Dimensioning and maintenance of 
covery machines with respect to the improvement of the avail- 
ability. (Westfaelische Berggewerkschaftskasse, Bochum 
(Germany, F.R.). Inst. fuer Betriebsfuehrung im Bergbau). 
1982. 12p. (In German). NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE84770442. 

Technical measures for the improvement of the availability 
of cokery machines are given to the following subjects: Undercar- 
riage of charging machines, bearings, coke oven locking, spare part 
supply, power feed, instrument cabinets, stressing of the machines 
by the surroundings, material and corrosion problems, electric?! 
controls and hydraulics. 


42604 (NP—4770465) Simulation of in-situ gasification 
using compact coal blocks and packed beds of coal under 
steady pressure and alternating pressure. Kurth, M. (Tech- 
nische Hochschule Aachen (Germany, F.R.). Fakultaet fuer 
Bergbau und Huettenwesen). 14 Dec 1982. 144p. (In 
German). NTIS (US Sales Only), PC A07/MF AOl1. File 
Number DE8477046S. 

Channel gasification was stimulated in compact coal samples 
in order to obtain information of the characteristic data of the gas- 
ification processes. Alternating pressure was applied in circulation 
gasification for better heat and mass transfer. The different gasifica- 
tion characteristics of coal blocks and packed beds of coal had to 
be known in order to enable the investigators, if possible to use 
packed beds instead of the expensive method of removing compact 
coal blocks from the coal seam. 


42605 (ORNL—6043) Direct liquefaction technology as- 
sessment. Task 2. Plant integration. Salmon, R. (Oak Ridge 
National Lab., TN (USA)). Jul 1984. Contract ACO0S- 
84OR21400. 123p. NTIS, PC A06/MF A0Ol1; 1; GPO Dep. 
File Number DE84016678. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This report discusses the problems involved in making the 
transition from pilot-plant demonstrations of direct liquefaction 
processes to the design of complete integrated commercial-scale fa- 
cilities. The technical and economic trade-offs in plant integration 
are illustrated by reference to three major direct liquefaction proc- 
esses: Exxon Donor Solvent, H-COAL, and SRC-I. The design 
considerations involved in combining core liquefaction processes 
with hydrogen supply, ancillary processes, and utilities are covered 
in some detail. Plant startup problems and the measures taken to 
ensure adequate plant reliability are discussed. 
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42606 (ORNL/TM—8675) Developing a flowmeter for 
streams with high solids contents. Johnson, J.K.; Wilson, 
J.H. (Oak Ridge National Lab., TN (USA)). Jul 1984. Con- 
tract AC05-840R21400. 55p. NTIS, PC A04/MF AOI; 
GPO Dep. File Number DE84016643. 

Flow-rate measurement in direct coal liquefaction plants is 
difficult due to the high temperature, abrasiveness, and non-Newto- 
nian behavior of the streams. A new type of flowmeter, based on a 
piping arrangement similar to a Wheatstone bridge, was tested as 
part of a study to measure the flow rate of the feed to the Kerr- 
McGee Critical Solvent Deashing (CSD) unit of the solvent refined 
coal pilot plant in Wilsonville, Alabama. To simulate the non-New- 
tonian behavior of the CSD feed stream, mineral oil and a mixture 
of a polymer, carboxymethyl cellulose, and water were used in the 
tests. The results showed a direct relationship between the flow 
rate and the ratio of the pressure drops across the parallel legs of 
the flowmeter and across a line connecting the center of the paral- 
lel legs. In addition, a mathematical model, developed previously to 
predict the dynamics of the flow-measuring system, was tested, and 
the predicted results matched the measured values fairly well. Fur- 
ther development of this type of flowmeter is recommended for use 
at the Wilsonville facility. 2 references, 21 figures. 


42607 (UCRL—90653) Instrumentation and data system 
for the 1983 Partial-Seam CRIP experiment. Metzger, G.A. 
(Lawrence Livermore National Lab., CA (USA)). 1 Aug 
1984. Contract W-7405-ENG-48. 23p. (CONF-840835—9). 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE84015657. 

From 10. annual underground coal gasification symposium; 
Williamsburg, VA, USA (12 Aug 1984). 

The Lawrence Livermore National Laboratory's Partial- 
Seam Controlled Retracting Injection Point (CRIP) experiment was 
carried out near Centralia, Washington, in the summer and fall of 
1983. The Laboratory's Electronics Engineering Department de- 
signed the instrumentation and data acquisition systems to measure 
all burn control and process parameters, both surface and subsur- 
face. The principal subsurface diagnostic instrument was the type-K 
grounded, sheathed thermocouple arranged in linear arrays, or 
strings, and emplaced in vertical wells near the crossover of the 
horizontal injection and production wells. A secondary diagnostic 
instrument was a time domain reflectometer (TDR) using coaxial 
cables, which was installed in some of the instrument wells along 
with the thermocouple arrays. The primary function of both the 
thermocouple arrays and the TDRs was to characterize the dimen- 
sions, position, and movement of the underground burn cavity. 
Temperature and pressure transducers were emplaced at the injec- 
tion and production well heads to measure control and process pa- 
rameters. A flexible data acquisition system was developed that: (1) 
provided real-time display, (2) permitted easy channel assignments 
and calibrations, and (3) handled a wide variety of transducers. The 
instrumentation and data acquisition systems performed very well 
during the experiment with essentially no loss of data. 6 references, 
9 figures, 3 tables. 


42608 (UCRL—90680) Results of the Centralia under- 
ground coal gasification field test. Hill, R.W.; Thorsness, 
C.B.; Cena, R.J.; Stephens, D.R. (Lawrence Livermore Na- 
tional Lab., CA (USA)). Aug 1984. Contract W-7405-ENG- 
48. 17p. (CONF-840835—7). NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE84016191. 

From 10. annual underground coal gasification symposium; 
Williamsburg, VA, USA (12 Aug 1984). 

Portions are illegible in microfiche products. 

The Centralia Partial Seam CRIP (PSC) test described 
herein is the second test conducted at this site. The first test was 
done in the fall and winter of 1981 to 1982 when the Large Block 
(LBK) tests were successfully completed at the Centralia, Washing- 
ton site. The LBK tests consisted of five small scale experiments in 
which approximately 900 to 1800 cubic feet (25 to 50 cubic meters) 
of coal were affected in each test. The LBK tests indicated that the 
Centralia site was a reasonable candidate for UCG. The PSC test 
was then conceived along with a third test, the Full Seam CRIP 
test, to provide the technical data needed to further evaluate the 
economic potential of UCG at the Centralia site, as well as enhance 
our general knowledge concerning the .UCG process. The PSC test 
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represents a 20 to 30 fold increase in scale over the LBK tests with 
the full-seam test representing another five fold increase in size. 
This series of three tests have become known as the Tono Basin 
Tests. During the active gasification phase, which lasted 30 days, 
1400 cubic meters (2000 tons) of coal were affected. The test uti- 
lized primarily steam and oxygen as the injected reactants. Three 
distinct periods of gasification were observed. The initial period in 
which the vertical production well was in use which yielded a typi- 
cal dry gas heating value of 219 kJ/mol (248 Btu/scf). This period 
was followed by a period of considerably higher gas quality, 261 
kJ/mol (296 Btu/scf), which resulted from the switch to the slant 
production well and the CRIP maneuver. The final period began 
when a large-scale underground roof fall occurred and the typical 
dry gas heating value fell to 194 kJ/mol (220 Btu/scf). 7 references, 
11 figures, 3 tables. 


42609 (UCRL—90729) Wall recession rates in cavity- 
growth modeling. Grens, E.A. II; Thorsness, C.B. (Lawrence 
Livermore National Lab., CA (USA)). Aug 1984. Contract 
W-7405-ENG-48. 15p. (CONF-840835—8). NTIS, PC A02/ 
MF AO1; 1; GPO Dep. File Number DE84016175. 

From 10. annual underground coal gasification symposium; 
Williamsburg, VA, USA (12 Aug 1984). 

Portions are illegible in microfiche products. 

The predictions of resource utilization obtained from cavity- 
growth models depend on the methods used to represent the reces- 
sion rates of the walls of the cavity. Under many circumstances the 
cavity is largely filled with a bed char rubble. Examination of the 
mechanisms for recession at walls adjacent to these char beds indi- 
cates that the recession rates are controlled by convective heat 
transfer from the bed to the walls coupled with the thermomechan- 
ical breakdown of the walls. A recession-rate representation has 
been developed, based on this concept, for use in cavity-growth 
simulation programs. This representation characterizes wall break- 
down by either a failure temperature or by a thickness of char layer 
at failure, and determines rates from a model of heat transfer under 
these conditions. It gives recession rates that are functions of gas 
temperature and mass flow rate in the cavity, and depend on effec- 
tive particle size in the char bed. Wall recession rates calculated for 
WIDCO, Hoe Creek, and Hanna coals are in the range of 0.1 to 0.8 
m/day at a 1300 K cavity temperature, and are consistent with the 
general rates observed for field tests. 27 references, 10 figures, 1 
table. 


42610 (UCRL—90731) Method-of-line approach to solu- 
tion of packed-bed flow problems related to undergound coal 
gasification processs. Thorsness, C.B.; Kang, S.W. (Law- 


rence Livermore National Lab., CA (USA)). Aug 1984. 
Contract W-7405-ENG-48. 17p. (CONF-840835—6). NTIS, 
PC A02/MF AO1; 1; GPO Dep. File Number DE84016190. 

From 10. annual underground coal gasification symposium; 
Williamsburg, VA, USA (12 Aug 1984). 

Portions are illegible in microfiche products. 

A theoretical modeling analysis employing the method-of- 
line (MOL) technique is presented for characterizing reacting flows 
through packed beds. These flows are related to the underground 
coal gasification conditions in terms of combustion and multi-com- 
ponent chemical reactions that take place inside charring coal beds. 
Time-dependent, two-dimensional partial differential equations 
(PDE’s) describing conservation of the mass, the species, the mo- 
mentum, and the thermal energy are formulated. These PDE’s are 
then recast into a set of ordinary differential equations (ODE’s) 
with time as independent variable. The resulting ODE’s are solved 
by applying an MOL technique developed at LLNL to multi-com- 
ponent flows through packed char beds. The temperature distribu- 
tions near the side walls and the heat-transfer characteristics are of 
special interest for their implications on the cavity-wall growth be- 
havior during UCG processes. Preliminary indications are that the 
MOL approach will be useful for modeling the physics of the tran- 
sient, two-dimensional packed-bed flows related to the underground 
coal gasification conditions. 11 references, 9 figures, 2 tables. 
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42611 Enthalpy measurements on distillate cuts of syn- 
crudes produced from the solvent refined coal processes. 
Sharma, R.; Andrew, J.R.; Kidnay, A.J.; Yesavaye, V.F. 
(Department of Chemical and Petroleum Refining Engineer- 
ing, Colorado School of Mines, Golden, Colorado). Jndus- 
trial and Engineering Chemistry Process Design and Develop- 
ment; 23: No. 2, 276-278(Apr 1984). 

Enthalpy data are presented at 14 pressures between 210 and 
10340 kPa (30 and 1500 psia) for temperatures between 18.3 and 
382°C (65 to 720°F) for a naphtha cut distilled from a coal-derived 
liquid produced by the Solvent Refined Coal-I (SRC-I) process. 
Data are also reported for two distillates produced by the Solvent 
Refined Coal-II (SRC-II) process. Measurements for the naphtha 
were obtained at pressures of 690, 1380, and 2060 kPa (100, 200, 
300 psia) at temperatures from 18.3 to 237°C (65 to 459°F), and 
measurements for the middle boiling range distillate were obtained 
at pressures of 895, 1035, 2070, and 6895 kPa (130, 150, 300, 1000 
psia) at temperatures from 18.3 to 357°C (65 to 675°F). The data 
were obtained in a boil-off calorimeter with Freon-11 (CFC1s) as a 
reference fluid. 


42612 Enthalpy measurements on distillates produced 
from a Utah coal by the Char-Oil-Energy-Development proc- 
ess and from a Kentucky bituminous coal by the Synthoil 
process. Andrew, J.R.; Kidnay, A.J.; Sharma, R.; Yesavaye, 
V.F. (Department of Chemical and Petroleum Refining En- 
gineering, Colorado School of Mines, Golden, Colorado). 
Industrial and Engineering Chemistry Process Design and De- 
velopment; 23: No. 2, 273-276(Apr 1984). 

Enthalpy data for a light distillate of a coal-derived liquid 
produced from a Utah coal by the Char-Oil-Energy-Development 
(COED) process are presented at pressures of 415, 690, 3450, 6895, 
and 10340 kPa (60, 100, 500, 1000, 1500 psia) for temperatures be- 
tween 18.3 and 383°C (65 to 721°F). Results for a distillate of a 
syncrude produced from a Kentucky bituminous coal by the Synth- 
oil process are also presented at pressures of 1035, 1380, 3450, 6895, 
and 10340 kPa (150, 200, 500, 1000, 1500 psia) at temperatures be- 
tween 18.3 and 395°C (65 and 742°F). The data were obtained in a 
boil-off calorimeter with Freon-11 (CFC13) as a reference-fluid. 


42613 Enthalpy measurements of a syncrude and a distil- 
late derived from Western Kentucky coal. Omid, H.; 
Andrew, J.R.; Kidnay, A.J.; Yesavage, V.F. (Department of 
Chemical and Petroleum Refining Engineering, Colorado 
School of Mines, Golden, Colorado). Industrial and Engi- 
neering Chemistry Process Design and Development; 23: No. 2, 
271-273(Apr 1984). 

Enthalpy data at pressures of 690, 3450, 6895, and 10340 kPa 
(100, 500, 1000, 1500 psia) for temperatures between 18.3 and 
375°C (65 to 705°F) are presented for a Western Kentucky syn- 
crude produced by the Char-Oil-Energy-Development (COED) 
process, and for a combined distillate of the Western Kentucky syn- 
crude for pressures of 690, 3450, and 6895 kPa (60, 100, 500 psia) 
and temperatures between 18.3 and 402°C (65 to 765°F). The data 
were obtained in a boil-off calorimeter with Freon 11 (CFCls) as a 
reference fluid. 


42614 Coal gasification in a pilot scale fluidized bed reac- 
tor. 2. Gasification of a New Mexico subbituminous coal. 
Purdy, M.J.; Felder, R.M.; Ferrell, J.K. (Department of 
Chemical Engineering, North Carolina State University, Ra- 
leigh, North Carolina). Industrial and Engineering Chemistry 
Process Design and Development; 23: No. 2, 287-294(Feb 
1984). 

A New Mexico subbituminous coal was gasified with steam 
and oxygen in a 15.2 cm i.d. fluidized bed reactor at a pressure of 
790 kPa (100 psig) and average bed temperatures between 875 and 
990°C. Material balances were obtained on total mass and major 
elements (C, H, O, N, S). A simple representation of coal pyrolysis 
has been added to a previously developed model of gasification and 
combustion; the resulting model provides good correlations of 
measured carbon conversions, make gas production rates, and make 
gas compositions. Approximations that can be used to estimate 
sulfur conversion and the split between H2S and COS in the prod- 
uct gas have also been developed. 
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42615 Increasing the activity of coal mineral matter for 
hydrodesulfurization and hydrodenitrogenation. Liu, K.H.D.; 
Hamrin, C.E. (Department of Chemical Engineering and In- 
stitute for Mining and Minerals Research, University of 
Kentucky, Lexington, Kentucky). Preprints of Papers, Ameri- 
can Chemical Society, Division of Fuel Chemistry; 28: No. 5, 
190-199(1983). (CONF-830814—). 

From 186. national meeting of the American Chemical Soci- 
ety; Washington, DC, USA (28 Aug 1983). 

Catalysis by coal minerals has been the subject of much 
work in recent years by Guin et al., Granoff, et al., Given and co- 
workers, and Mukhejee and Chowdhury since its discovery by 
Wright and Severson in 1972. Several studies using model com- 
pounds such as thiophene, benzothiophene, pyrrole, pyrrolidene, 
and n-butyl amine have also been published based on work per- 
formed at the University of Kentucky. It is the purpose of this 
paper to compare the hydrodesulfurization (HDS) and hydrodeni- 
trogenation (HDN) activities of mineral matter modified by iron or 
nickel additions to the activities of untreated mineral matter. 


42616 Characterization of short contact time dissolution 
products from a series of vitrinite-rich coals. Winans, R.E.; 
Botto, R.B.; King, H.H.; McBeth, R.L. (Chemistry Divi- 
sion, Argonne National Laboratory, Argonne, IL). Preprints 
of Papers, American Chemical Society, Division of Fuel Chem- 
istry; 28: No. 5, 8-16(1983). (CONF-830814—). 

From 186. national meeting of the American Chemical Soci- 
ety; Washington, DC, USA (28 Aug 1983). 

The objective of this study is to identify the transformations 
that occur in the organic structural units of coal during liquefac- 
tion. To ensure that mainly primary reactions are being observed, 
the study has focused on short contact time dissolution in donor 
solvent media. It has been shown by Neavel that under SCT condi- 
tions a significant amount of bituminous coals can be dissolved. 
Whitehurst et al. have reported an in depth study of the SCT reac- 
tion on several coals. The authors examined the relationship be- 
tween the compositional parameters of the coals and both their re- 
activity and product chemical characteristics. Given and his co- 
workers examined the effects of coal characteristics on longer con- 
tact time liquefaction. This work by Given is one of the first appli- 
cations of statistical analysis to this type of problem. However, 
either benzene or ethyl acetate was used to extract the products 
and conversion was calculated from the weight of the insoluble res- 
idue. Since the benzene insoluble, pyridine soluble fraction, often 
called asphaltols or preasphaltenes, is a key intermediate in the ini- 
tial stage of coal liquefaction, the authors would like to correlate 
the solubility in hexane, benzene/ethanol, and pyridine with compo- 
sitional parameters. 


42617 Characterization of artifacts produced from tetra- 
lin donor vehicle under coal liquefaction conditions. Sun- 
daram, M.S.; Given, P.H. (Coal Research Section, College 
of Earth and Mineral Sciences, The Pennsylvania State Uni- 
versity, University Park, PA). Preprints of Papers, American 
Chemical Society, Division of Fuel Chemistry; 28: No. 5, 26- 
39(1983). (CONF-830814—). 

From 186. national meeting of the American Chemical Soci- 
ety; Washington, DC, USA (28 Aug 1983). 

The hexane-soluble oil fraction of the heavy liquids pro- 
duced from the liquefaction of coal using tetralin donor vehicle was 
fractionated by high pressure liquid chromatography. Three frac- 
tions were obtained: saturates, aromatics and polars. Each fraction 
was individually characterized via capillary column gas chromatog- 
raphy/mass spectrometry. Several binaphthyls and binaphthyl de- 
rivatives, produced from the donor solvent tetralin under coal liq- 
uefaction conditions, were identified in the aromatic fraction. These 
artifacts make up an important fraction of the whole aromatic frac- 
tion. There is a fairly clear tendency for the concentration of bin- 
aphthyls and derivatives to decrease with increasing rank of coal. 
A stepwise multiple regressional analysis shows that the clay miner- 
als and pyrite present in coal independently catalyze one or more 
of the types of artifact formation. 
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42618 Fate of selected 1-, 2-, and 3-ring compounds 
during recycle coal liquefaction operation. Cronauer, D.C.; 
Abichandani, J.S.; Danner, D.A.; McNeil, R.I.; Wieland, 
J.H. (Gulf Research and Development Co., Pittsburgh, PA). 
Preprints of Papers, American Chemical Society, Division of 
Fuel Chemistry; 28: No. 5, 40-47(1983). (CONF-830814—). 

From 186. national meeting of the American Chemical Soci- 
ety; Washington, DC, USA (28 Aug 1983). 

To observe the adduction, isomerization, and cracking of la- 
beled solvent species, a series of coal liquefaction runs was under- 
taken using a bench-scale unit capable of continuous recycle oper- 
ation. These experiments were made with ‘C-labeled solvents in- 
cluding octahydrophenanthrene, phenanthrene, methylphenanth- 
rene, dimethyltetralin, and mesitylene. This work served as an ex- 
tension of previously reported laboratory-scale experiments using 
similar labeled model liquefaction solvents. 


42619 Correlation of coal quality to coal liquefaction. 
Hoover, D.S. (Int. Coal Refining Co., Allentown, PA). Pre- 
prints of Papers, American Chemical Society, Division of Fuel 
Chemistry; 28: No. 5, 48-57(1983). (CONF-830814—). 

From 186. national meeting of the American Chemical Soci- 
ety; Washington, DC, USA (28 Aug 1983). 

A large-scale direct coal liquefaction plant will consume sub- 
stantial quantities of coal as a feedstock material. Due to the nature 
of the coal mining industry this supply will be acquired from sever- 
al mines operating in different coal reserves. Procurement of coal 
from multiple sources, over time will undoubtedly lead to vari- 
ations in the characteristics of the plant feed. Physical and chemical 
coal properties are known to vary within a reserve due to the 
mechanisms of seam formation and subsequent geologic metamor- 
phism. In addition, mining methods and physical benefica‘ion affect 
the organic and inorganic constitutents in the mine product. Fur- 
thermore, the specification of a single seam, for example Ky # 9 or 
Ill. # 6 as the source for potential feedcoals, is insufficient since it 
has been shown that substantial variations in coal properties can 
exist within a single seam. Although it is clear that variations in 
feed coal properties can affect plant operations and yields, few 
quantitative relationships have been developed. The difficulty in un- 
derstanding the importance of coal characteristics is in part related 
to the complex nature of coal, and problems in the selection, char- 
acterization and testing of representative feedstock samples. The 
driving force for developing this understanding is directly related 
to the selection and procurement of the essential raw material for 
liquefacation processing. 


42620 Effects of heavy recycle solvent components on 
direct coal liquefaction. Longanbach, J.R. (Battelle Colum- 
bus Laboratories, Columbus, Ohio). Preprints of Papers, 
American Chemical Society, Division of Fuel Chemistry; 58: 
No. 5, 70-76(1983). (CONF-8308 14—). 

From i86. national meeting of the American Chemical Soci- 
ety; Washington, DC, USA (28 Aug 1983). 

The quality of the recycle solvent is critically important in 
all direct coal liquefaction processes. The fact that overall solvent 
quality can be greatly improved by adding some of the lighter non- 
distillable products to the solvent is one of the most important dis- 
coveries in direct coal liquefaction research in recent years. Many 
recent studies have focused on the role of solvent in direct liquefac- 
tion. It has been shown that most hydrogen transferred to the dis- 
solving coal during initial preasphaltene formation comes from the 
solvent rather than hydrogen gas. The high molecular weight aro- 
matic hydrocarbons in the recycle solvent are particularly adept at 
transferring hydrogen to coal and can retard retrogressive reactions 
which can lead to the formation of undesirable insoluble products. 
On the other hand, the coke formation reactions are also caused in 
large part by high molecular weight solvent components, particu- 
larly those containing phenolics and polyfunctional compounds. 
Other studies have focused on the role of nitrogen-containing aro- 
matics in the recycle solvent. The lower molecular weight aromat- 
ics which contain basic nitrogen have been shown to be excellent 
hydrogen transfer agents and may also readily penetrate the coal 
structure to react with reactive coal species before retrogressive re- 
actions can take place. 
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42621 The ortho-allylbenzyl radical: A sensitive proce- 
dure for the assessment of hydrogen donor solvent reactivity. 
Franz, J.A.; Barrows, R.D.; Camaioni, D.M. (Pacific North- 
west Laboratory, Richland, WA). Preprints of Papers, Ameri- 
can Chemical Society, Division of Fuel Chemistry; 28: No. 5, 
77-80(1983). (CONF-830814—). 

From 186. national meeting of the American Chemical Soci- 
ety; Washington, DC, USA (28 Aug 1983). 

The, thermal conversion of coal involves the decomposition 
of interconnected hydroaromatic structures into resonance stabi- 
lized benzylic radical fragments. Capping of these radicals with hy- 
drogen from a donor solvent leads to the formation, in high yields, 
of lower molecular weight soluble and volatile products. In the ab- 
sence of a donor solvent, the radicals abstract hydrogen from alkyl 
coal structures and depending on the supply of donatable hydrogen 
within the coal, conversion yields may be greatly affected. In view 
of the great variety of radicals which must form during coal lique- 
faction and the many possible competing reactions which lead to 
products, the ability of a donor solvent to transfer hydrogen to coal 
radicals is undoubtedly of great importance. Although much quanti- 
tative data describing the reactions of alkyl and heteroatom radicals 
with hydroaromatic doncr solvents exists, surprisingly little data is 
available on the reactions of resonance stabilized radicals with hy- 
droaromatic donors. Realizing the importance of this data to the 
development of a basic understanding of coal conversion chemistry, 
we have developed a procedure for the quantitative determination 
of hydrogen donor strengths toward the benzyl radical. The 
method competes the rearrangement of o-allylbenzyl radical against 
hydrogen transfer to the radical from a donor solvent. At this time, 
the method provides relative and estimated absolute rates of hydro- 
gen atom transfer. Experiments are in progress which are designed 
to convert these relative rates to absolute rates with a high degree 
of accuracy and precision. 


42622 The use of o-terphenyl and 
dibenzo(c,g)phenanthrene to study H-donor solvents. Kline, 
L.A.; Fraum, B.W. (Tennessee Technological University, 
Cookeville, TN). Preprints of Papers, American Chemical So- 
ciety, Division of Fuel Chemistry; 28: No. 5, 81-84(1983). 
(CONF-8308 14—). 

From 186. national meeting of the American Chemical Soci- 
ety; Washington, DC, USA (28 Aug 1983). 

Problems encountered in the method of evaluating H-donors 
included the low yields of perylene and the low solubility of pery- 
lene in many solvents. Molar ratios of perylene to starting materials 
ranged from 1 x 10~? to 28 x 10~? after 1 hour reaction at 470°C. It 
was thought that a higher conversion of substrate would improve 
the reliability of the analytical method and would allow for shorter 
reaction times. One solution to the problem connected with the 
coupling to form perylene would be to find another molecule 
which would react by a similar mechanism but would give higher 
yields of a thermally stable product under similar reaction condi- 
tions. Copeland, Dean, and McNiel reported that o-terphenyl 
(OTP) gave higher (60 pct) yields of coupled product, triphenylene 
(TP), than binaphthyl (18.7 pct) yielded perylene when reacted 
with decalin at 490°C with a catalyst and hydrogen for 3 hours. 
Triphenylene was very stable and this reaction appeared to be a 
good alternative candidate for evaluation of H-donor reactivities. 
Several reactions were carried out with the o-terphenyl (Wiley Or- 
ganics) and various H-donors at 470°C for 1 hour without hydro- 
gen gas in small microreaction vessels. The results of these reac- 
tions are summarized and are compared to previously obtained re- 
sults with 1, i-binaphthy]l. 


42623 Radical initiation and phenol inhibition in the ther- 
mal, free radical decomposition of 1,3-diphenylpropane, diben- 
zylether and phenethylphenylether. Coal Liquefaction model 
studies. Gilbert, K.E. (Department of Chemistry, Indiana 
University, Bloomington, IN). Preprints of Papers, American 
Chemical Society, Division of Fuel Chemistry; 28: No. 5, 144- 
149(1983). (CONF-830814—). 

From 186. national meeting of the American Chemical Soci- 
ety; Washington, DC, USA (28 Aug 1983). 

Current thought on the structure of coal and the chemistry 
of coal liquefaction suggests that coal consists of large polycyclic 
clusters joined by short aliphatic links and that liquefaction reac- 
tions occur at these links. Much research has gone into the two 
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atom links. The authors have been interested in the three atom links 
because in addition to the cleavage-abstraction reactions available 
to the two atom links, the three atom links may also react by radi- 
cal chain reactions. These radical chain reactions can occur over a 
much wider temperature range than the cleavage-abstraction reac- 
tions and thus offer the possibility of a low temperature liquefaction 
process. Previous work has shown that 1, 2 and 3 decompose by 
free radical chain reactions as neat liquids or as solutions in hydro- 
gen donating solvents in the temperature range of 300 to 
400°C.(1)(Equation 1) Initiation of the radical chain process by ben- 
zylphenylether at 350° was demonstrated, but inhibition of the 
chain reactions by standard inhibitors, such as hindered phenols, 
was not studied. Herein the authors report on the effect of hindered 
phenols on the decomposition of 1, 2 and 3 at 350° the develop- 
ment of methods for initiating these reactions at temperatures as 
low as 138°, the effect of hindered phenols on these reactions at 
lower temperatures and on the kinetic and thermodynamic barriers 
to these radical chain reactions. 


42624 The kinetics of catalytic hydrogenation of pyrene- 
implications for direct coal liquefaction processing. Stephens, 
H.P.; Chapman, R.N. (Sandia National Laboratories, Albu- 
querque, NM). Preprints of Papers, American Chemical Socie- 
ty, Division of Fuel Chemistry; 28: No. 5, 161-168(1983). 
(CONF-830814—). 

From 186. national meeting of the American Chemical Soci- 
ety; Washington, DC, USA (28 Aug 1983). 

Although recycling heavy solvents has recently re-emerged 
as a key to cutting the cost of direct coal liquefaction, little data for 
the hydrogenation of heavy solvent donors have been reported. 
This study addresses the kinetic and thermodynamic aspects of 
catalytic hydrogenation of pyrene, a donor solvent precursor 
thought to play an important role in coal liquefaction processes that 
use heavy recycle solvents. In the presence of a catalyst, pyrene 
(Py) is hydrogenated to di- (H2Py), tetra- (HiPy), hexa- (HePy), 
deca- (HioPy) and perhydro- (HiePy) species via a complex mecha- 
nism involving a network of reversible parallel and series reactions. 
Though several studies have dealt with aspects of pyrene hydro- 
genation, including hydrocracking reactions, reaction product dis- 
tributions and thermodynamic properties, the kinetics of hydrogena- 
tion have not been previously reported. Ultimate application of ki- 
netic and thermodynamic data to direct coal liquefaction must take 
into consideration the conditions imposed by the particular process 
used. However, two generalizations may be made regarding hydro- 
gen supplied by the dihydropyrene component of donor solvents: 
(1) Increasing hydrogen partial pressure increases both the rate at 
which HePy is formed and the equilibrium concentration of HaPy. 
Therefore, pyrene rehydrogenation should be done at as high a 
pressure as is cost effective. Although an increase in temperature 
favors the rate of attainment of equilibrium between Py and HePy, 
the position of the equilibrium is shifted toward pyrene. Tempera- 
ture must therefore be adjusted to achieve an optimum trade-off be- 
tween rate of formation and maximum possible concentration of 
HoePy. 


42625 Iron-based catalysts, H2S and liquefaction. Sten- 
berg, V.I.; Hei, R.; Ogawa, T.; Sweeny, P.; Tanabe, K. 
(University of North Dakota, Grand Forks, North Dakota). 
Preprints of Papers, American Chemical Society, Division of 
Fuel Chemistry; 28: No. 5, 183-189(1983). (CONF-830814—). 

From 186. national meeting of the American Chemical Soci- 
ety; Washington, DC, USA (28 Aug 1983). 

One of the most promising advances of the past 50 years of 
coal liquefaction catalysis is learning of the iron and sulfur syner- 
gism. Now with the promotional effects of hydrogen sulfide dem- 
onstrated and its mechanism of action being unveiled, the interac- 
tion of hydrogen sulfide with iron needs to be understood for ex- 
plaining the basis of presulfiding catalysts and for new catalyst 
design. Presulfiding metal oxide hydrogenation catalysts has long 
been known to enhance liquefaction yields. However, the chemis- 
try-based reason(s) for the enhancement is unclear. The metal 
oxides are probably converted to a mixed oxide-sulfide under 
sulfur-rich conditions. Using differential thermal analysis under high 
pressure for coal hydrogenation, Takeya rates red mud + S at 
297°C as having better catalytic activity than red red mud at 
429°C. A combination of iron oxides and sulfur have been used for 
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coal liquefaction effectively. In related studies, Beardon and Al- 
dridge have patented the pretreatment of coal with hydrogen sul- 
fide to enhance conversions. Gatsis utilized 4 to 8 volume percent 
hydrogen sulfide (based on hydrogen gas) to enhance the conver- 
sion of bituminous coal (Pittsburgh Seam Coal) into a more filter- 
able, higher hydrogen content product using a solvent. The operat- 
ing conditions in the extraction zone were 250°-500°C and 500 to 
5,000 psig with a solvent to coal weight ratio of 0.2 to and a resi- 
dence time from 30 seconds to 5 hours. 


42626 Hydrogen and methane solubility in SRC-II coal 
liquid. Ding, F.X.; Chiang, S.H.; Klinzing, G.E. (Chemical 
and Petroleum Engineering Department, University of Pitts- 
burgh, Pittsburgh, PA). Preprints of Papers, American Chemi- 
cal Society, Division of Fuel Chemistry; 28: No. 5, 246- 
252(1983). (CONF-830814—). 

From 186. national meeting of the American Chemical Soci- 
ety; Washington, DC, USA (28 Aug 1983). 

The most important steps in coal liquefaction processes are 
the dissolution of coal in the hydrogen-laden solvent and the subse- 
quent hydrotreating of the coal-derived liquid. A small amount of 
methane is usually formed during coal liquefaction. Thus hydrogen 
and methane solubility data are essential for the design and oper- 
ation of coal liquefaction reactors. A number of investigators stud- 
ied vapor-liquid equilibrium in binary and multicomponent systems 
of heavy hydrocarbon liquids and light gases, including hydrogen 
and methane. Only limited experimental data for methane-coal 
liquid and hydrogen-coal liquid mixtures have been reported in the 
literature. An attempt was made in this study to obtain solubility 
data in the binary system of hydrogen-coal liquid (SRC-II) and the 
ternary system of hydrogen-methane-coal liquid (SRC-II) under 
conditions comparable to those encountered in coal liquefaction 
processes. Two specially designed in-situ hydrogen probes were 
adopted for monitoring hydrogen concentration/partial pressure in 
both vapor and liquid phase. 


42627 Dissolving coal at moderate temperatures and pres- 
sures. Mayo, F.R.; Hirschon, A.S.; Sundback, K.; Zeveley, 
J.S. (SRI International, Menlo Park, CA). Preprints of 
Papers, American Chemical Society, Division of Fuel Chemis- 
try; 28: No. 5, 253-260(1983). (CONF-830814—). 

From 186. national meeting of the American Chemical Soci- 
ety; Washington, DC, USA (28 Aug 1983). 

The objective of the research reported here was to deter- 
mine the kinds and proportions of breakable C-C and C-O bonds in 
the connecting links between the condensed systems in coal. Such 
information should tell us about the possibility of coal liquefaction 
under mild conditions. The kinds and proportions of C-O and C-C 
bonds were investigated by cleavage reactions. Cleavages of C-O 
bonds in esters and ethers by strongly basic amines, iodides, and 
acids are discussed first and then our results on the distribution of 
oxygen in coal are compared with the results of other workers. We 
then discuss the cleavage of C-C bonds in connecting links by oxi- 
dations of coal fractions and some differences among the oxidation 
products. In terms of C-C bonds to be broken by oxidation, the 
principal problem is determining whether the condensed aromatic 
systems are joined by single or multiple methylene groups. Our 
conclusions are compared with some in the litérature. The findings 
and conclusions are the foundation for a new program to prepare a 
coal product on a laboratory scale at a moderate temperature and 
pressure that will melt or dissolve in a cheap solvent at or below 
100°C. Ash can then be removed and the product can be used as a 
clean fuel or processed more easily than coal to a liquid fuel. 


42628 In-situ study under direct coal liquefaction condi- 
tions of the surface interaction between iron sulfides and se- 
lected number of model compounds. Montano, P.A.; Bom- 
mannavar, A.S.; Lee, Y.C. (Department of Physics, West 
Virginia University, Morgantown, West Virginia). Preprints 
of Papers, American Chemical Society, Division of Fuel Chem- 
istry; 28: No. 5, 169-182(1983). (CONF-830814—). 

From 186. national meeting of the American Chemical Soci- 
ety; Washington, DC, USA (28 Aug 1983). 

The importance of iron sulfides in direct coal liquefaction 
has been noted by several investigators; an increase in coal conver- 
sion and quality of the products has been observed in their studies. 
In order to gain a better understanding of the role of iron sulfides 
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in coal liquefaction, we have investigated “in-situ” the interaction 
of FeS, and Fe;Ss with a series of model compounds. In our experi- 
ments 10% catalyst by weight were added to the model com- 
pounds. The model compounds studied were dibenzothiophene, 
pyrene, phenanthrene, 1,4-naphthoquinone, phenothiazine, and quin- 
oline. The experiments were performed in nitrogen and hydrogen 
atmospheres. The authors find evidence of interaction between the 
pyrrhotites and some of the model compounds. The formation of 
intermediate iron oxides in 1,4-naphthoquinone indicates a strong 
interaction between the iron on the pyrrhotite surface and oxygen. 
The surface composition of pyrrhotite at 450°C was also studied in 
a UHV reaction chamber and the interaction with Hz, O2 and CO 
was investigated using electron energy loss spectroscopy. 


42629 Flash pyrolysis of coal in reactive and non-reactive 
gaseous environments. Sundaram, M.S.; Fallon, P.T.; Stein- 
berg, M. (Department of Energy and Environment, Process 
Sciences Division, Brookhaven National Laboratory, Upton, 
L.L, NY). Preprints of Papers, American Chemical Society, 
Division of Fuel Chkemistry; 28: No. 5, 106-129(1983). 
(CONF-8308 14—). 

From 186. national meeting of the American Chemical Soci- 
ety; Washington, DC, USA (28 Aug 1983). 

The objective is to obtain process chemistry for the rapid 
pyrolysis of coal with reactive and non-reactive gases for the pro- 
duction of liquid and gaseous fuels and chemical feedstocks. The 
gaseous products were analyzed via an on-line GC and the heavy 
liquids were characterized by HPLC, IR and GC/MS. The total 
carbon conversion was higher in the presence of reactive gases than 
in the presence of non-reactive gases. The heat-up rate of the coal 
particles in non-reactive gasifying media followed the order 
He>NéeAr. The total carbon conversion from New Mexico subbitu- 
minous coal in the presence of these gases also followed the same 
order. Experiments were performed in a down-flow, entrained tu- 
bular reactor under a wide range of process conditions: 700° to 
1000°C, 20-1000 psi, 0.5 - 5 sec. coal particle residence time. The 
effects of these process variables and the physical properties of the 
pyrolyzing gases on the yield and the quality of products from the 
pyrolysis of New Mexico subbituminous coal will be discussed. 


42630 Molecule-induced homolysis in coal chemistry: 
Radical intermediates in the thermal decomposition of 1,2-di- 
hydronaphthalene. Franz, J.A.; Beishline, R.R.; Camaioni, 
D.M.; Dalling, D. (Pacific Northwest Laboratory, Richland, 
WA). Preprints of Papers, American Chemical Society, Divi- 
sion of Fuel Chemistry; 28: No. 5, 150-154(1983). (CONF- 
830814—). 

From 186. national meeting of the American Chemical Soci- 
ety; Washington, DC, USA (28 Aug 1983). 

Molecule-induced homolysis (MIH), the process by which 
two closed-shell molecules react to produce free radicals, has been 
recognized as an important contributing pathway to radicai initi- 
ation during coal dissolution. The production of organic radicals by 
MIH and other pathways can lead in stepwise fashion to the pro- 
duction of highly reactive radicals to a significant degree at tem- 
peratures > 400°C. In this paper, results which show that the de- 
composition of 1,2-dihydronaphthalene (DHN) involves both 1I-hy- 
dronaphthyl (1HN) and 2-hydronaphthyl (2HN) radicals as well as 
1-tetralyl radical and that the production of IHN and 2HN leads to 
the scission of hydrogen atom (H /SUP ./ ) and its participation in 
subsequent hydrocracking reactions are summarized. 
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42631 (EAS/E—5) Ethylene production from oil, gas and 
coal-derived feedstock. Stratton, A.; Hemming, D.F. (Inter- 
national Energy Agency Coal Research, London (UK). 
Economic Assessment Service). Nov 1983. 54p. Internation- 
al Energy Agency Coal Research, Economic Assessment 
Service, London, England. 

Ethylene and the associated olefins, propylene and butadi- 
ene, are the basic feedstock for the petrochemicals industry. Ethyl- 
ene is now almost exclusively produced by the pyrolysis of a wide 
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range of hydrocarbon feedstocks, namely, ethane, LPG, naphtha 
and gas-oil. It can also be produced by the dehydration of alcohols, 
although the cost of ethanol production by fermentation is high. 
New developments in zeolite catalysis may enable ethylene and 
propylene to be produced from methanol. A third method of ethyl- 
ene production is by Fischer-Tropsch synthesis from H/SUB/2 and 
CO, and coal liquids are also potential feedstocks. The potential 
routes from coal to ethylene are therefore cracking of liquid coal 
extracts; direct synthesis from synthesis gas; dehydration of metha- 
nol from coal; and hydrogenation of acetylene from coal. This 
report compares the cost of producing ethylene by cracking natural 
gas- or oil-derived feedstocks, with dehydration of methanol. The 
future prospects of coal as a raw material for ethylene production 
via methanol are examined. (34 refs.) 
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REFER ALSO TO CITATION(S) 01060042591, 42611, 42612, 42619, 42665, 
42712, 42713, 42714, 42716, 42722, 42727, 42743, 43206, 44051 


42632 (CONF-830483—Vol.1, pp 79-87) Rheological 
characteristics of coal-water mixture with high coal content. 
Li, X.C.; Yun, H.N.; Yang, L.X.; Long, J. (Academia 
Sinica, Beijing, China). 1983. NTIS, PC A99/MF AO1. File 
Number DE84007930. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

Rheological property of concentrated coal-water mixture 
(70% by weight) was investigated. The thixotropic behavior and 
structure formation curves of CWM both with and without addi- 
tives were compared quantitatively. Addition of chemicals into 
CWM caused the rheological behavior of CWM from non-thixotro- 
pic to thixotropic one. The surface nature of coal was studied by 
using ellipsometer, indicating that the addition of chemicals en- 
hances the hydrophilic property of coal and the rheological proper- 
ty of CWM was discussed relating to hydrophilic extend on the 
surface of coal particles. 12 references, 6 figures, 1 table. 


42633 (CONF-840694—6) On-line coal analysis. Raptis, 
A.C.; Dilorio, G.J. (Argonne National Lab., IL (USA)). 
1984. Contract W-31-109-ENG-38. Sp. NTIS, PC A02/MF 
AO0l1; 1; GPO Dep. File Number DE84015811. 

From AR and TD and surface coal gasification instrumenta- 
tion projects contractors’ meeting; Morgantown, WV, USA (13 Jun 
1984). 

Portions are illegible in microfiche products. 

An on-line coal elemental analysis system has been devel- 
oped and tested. The system, based on prompt gamma detection of 
neutron-activated coal, is composed of a Cf-252 neutron source, be- 
ryllium moderator, a zirconium spoolpiece and a Ge(Li) gamma ray 
detector. Data are collected and analyzed with a PDP-11/34 com- 
puter system designed for through-the-pipe monitoring of coal com- 
position and installed at the METC Producer, where on-line data 
were recorded. The gamma ray spectra of two coals were proc- 
essed and compared with chemical assays. It was found that some 
of the major elements (H, C and S) were detectable but that almost 
all the minor elements could not be detected. A limitation of the 
system was low count rates; this limitation could be improved 
somewhat by the use of a more intense neutron source. The pres- 
ence of a large Compton background and activation gamma rays 
from sources other than the coal limited the performance of the 
system. The results of the system’s first field test suggests that 
modifications to the system should be made; however, it is not 
clear whether these changes would be sufficient to meet the objec- 
tives of the project. 3 figures, 1 table. 


42634 (CSIRO-DAG-GCM—54) Improved method of 
measurement of gas content of coal seams: studies on the Col- 
linsville coal mine, Collinsville Coal Company, Collinsville, 
Queensland. Lama, R.D.; Bartosiewicz, H. (Commonwealth 
Scientific and Industrial Research Organization, Mount Wa- 
verley (Australia). Div. of Geomechanics). Nov 1983. 67p. 
Commonwealth Scientific and Industrial Research Organi- 
zation, Div. of Geomechanics, Mount Waverley, Australia. 

A new method for the determination of the gas content of 
coal seams, which improves upon existing methods, is presented. 
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The method makes use of a gravitational technique for measure- 
ment of the gas desorbed. The amount of lost gas is estimated by 
determining an empirical relationship relating the desorption of gas 
with time for each sample separately. This is to replace the assump- 
tion that desorption follows a square root law with time. Laborato- 
ry investigations have been conducted which indicate that the 
square root desorption law does not hold good for carbon dioxide. 
Results of investigations on various factors influencing the tech- 
nique are presented. It is shown that coefficients of the empirical 
equation are dependent upon the elapsed time and the period of ob- 
servation. Data about gas pressure measurements is presented and it 
is concluded that gas pressure can be approximated to 0.6 times the 
pressure below a column of water equal to the depth of cover. This 
estimate is good enough for adsorption tests to evaluate desorption 
coefficients. The technique for repressurisation of the sample, along 
with the equipment required is described. Results obtained from 
field measurements on 17 samples from Collinsville Coal Company 
are presented. (20 refs.) 


42635 (DOE/FE/60181—53) Occurrence of detrital, 
authigenic and adsorbed inorganic constituents in lignite from 


’ the Beulah Mine, North Dakota. Benson, S.A.; Zygarlicke, 


C.J.; Karner, F.R. (North Dakota Univ., Grand Forks 
(USA). Energy Research Center). Mar 1984. Contract 
FC21-83FE60181. 20p. (CONF-841048—3). NTIS, PC A02/ 
MF AOl1; 1; GPO Dep. File Number DE84010295. 

From Rocky Mountain coal symposium; Bismarck, ND, 
USA (2 Oct 1984). 

Portions are illegible in microfiche products. 

Inorganic constituents in the lignite of the Beulah-Zap Bed 
consist primarily of: (1) detrital and authigenic quartz, clay minerals 
and pyrite with lesser silicates, carbonates, and accessory minerals; 
and (2) organically adsorbed and bound S, Ca, Na, Al, Mg and 
other elements. Samples from the Beulah Mine were studied by 
scanning electron microscope (SEM) and microprobe (EMPA) 
techniques. Mineral constituents were investigated in polished sec- 
tions by SEM-EPMA study of samples from nine seam locations. 
Abundant quartz was observed as 20 to 30 micron diameter suban- 
gular grains. Clay minerals occurred as fine-grained masses in spe- 
cific mineralized areas 30 to 400 microns in diameter. Members of 
the kaolinite, smectite and mica/illite groups were observed. Pyrite 
occurred as rounded blebs or framboids 20 to 30 microns across. 
Samples at the base of the seam contained massive pyritic replace- 
ments of wood. Carbonates included small amounts of calcite, mag- 
nesite, and dolomite predominantly in fractures. Minor minerals in- 
cluded hematite, feldspars, rutile, zircon, barite and gypsum. Ad- 
sorbed constituents were investigated by SEM-EPMA techniques in 
the study of fractured surfaces. Some correlation of element distri- 
bution and SEM appearance was noted. For example, some obvi- 
ously woody fragments had high Na values with relatively lower 
Ca and S when compared to other morphological forms of organic 
material. Many elements showed distinctly polymodal distributions 
when results from all morphological types were grouped. Results 
of the studies reported here show that major types of inorganic 
constituents are highly variable in the coal in both mode of occur- 
rence and distribution within the seam. This suggests a complex 
depositional, diagenetic and post-diagenetic geologic history for the 
Beulah-Zap Bed. 13 references, 14 figures, 1 table. 


42636 (DOE/PC/50807—2) Reaction calorimetry for 
coal chemistry and catalysis. Annual report, August 1, 1983- 
July 30, 1984. Arnett, E.M. (Duke Univ., Durham, NC 
(USA). Dept. of Chemistry). Aug 1984. Contract FG22- 
82PC50807. 48p. NTIS, PC A03/MF A0O1; 1; GPO Dep. 
File Number DE84016142. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Thermochemical studies are conducted to provide funda- 
mental information on the reactivity of coal, coal fragments and 
model compounds at ambient and elevated temperatures with ho- 
mogeneous and solid acid-base systems. This report covers our 
achievements of the second project year of our three-year grant. 
The first section describes Dr. Chawla’s investigations of the heats 
of immersion (A H/sub imm) of three coals (Wyoming Rawhide, 
Illinois No. 6 and Texas Big Brown Lignite) two sulfonic acid 
resins, silica gel and graphite in a variety of liquids at elevated tem- 
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peratures. This information extends last year’s report which focused 
on the acidic properties of Wyoming Rawhide subbituminous coal. 
The second section describes the continuation of Rebecca 
Haaksma’s comparison of the heats of reaction of a variety of bases 
(many of them the same as those studied by Dr. Chawla with Wyo- 
ming Rawhide) using Dowex-50 sulfonic acid resin (as a model for 
a swellable solid acid) with a solution of p-toluenesulfonic acid. In 
both cases acetonitrile is the solvent, this medium being chosen for 
its inertness to the bases investigated and its very low basicity 
against the protonic acids. 14 references, 9 figures, 11 tables. 


42637 (EPRI-CS—989-Vol.13) Nuclear assay of coal. 
Volume 13. Seminar proceedings - principles and applications 
of continuous coal analysis. Lagarias, J.; Sjogren, R. (Ray- 
mond Kaiser Engineers, Inc., Oakland, CA (USA)). Jun 
1984. 421p. (CONF-8311129—). Research Reports Center, 
Box 50490, Palo Alto, CA 94303. File Number T184920497. 

From EPRI seminar on applications of continuous coal anal- 


ysis to the electric power utility industry; Nashville, TN, USA (8 
Nov 1983). 

The thirteen papers in this proceedings were given at a utili- 
ty seminar on the subject of Applications of Continuous Coal Anal- 
ysis. The seminar, held November 9, 10 and 11, 1983, in Nashville, 
Tennessee was sponsored by EPRI and conducted by Raymond 
Kaiser Engineers with the assistance of Meeting Planning Associ- 
ates. Featured was the current status of the technology and real ap- 
plications of prompt neutron activation analysis to the measurement 
of ash content, sulfur content, heating value, and most elements in 
coal. Papers were presented on Australian experience with Coals- 
can; experience with installed analyzers in the USA including the 
TVA Paradise Plant, the Homer City Coal Cleaning Plant, Utah 
Power and Light Company's Hunter Plant; Coal Fired boiler expe- 
rience; and experience with on-line coal analysis in Great Britain. 
The seminar included an inspection trip to the TVA Paradise Plant 
to observe a CONAC installation in operation. The audience was 
comprised primarily of utility representatives, coal companies, engi- 
neering firms, consultants and EPRI and TVA staff. Twelve papers 
have been processed for inclusion in the Energy Data Base. 


42638 (EPRI-CS—989-Vol.13, pp 46p, Paper 1) Princi- 
ples and applications of continuous coal analysis. Tassicker, 
O.J. (Electric Power Research Inst., Palo Alto, CA). Jun 
1984. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number T184920497. (CONF-8311129—-). 

From EPRI seminar on applications of continuous coal anal- 
ysis to the electric power utility industry; Nashville, TN, USA (8 
Nov 1983). 

Coal may now be analyzed, non-destructively, in relatively 
large quantities either in batch form or on a belt by means of 
prompt gamma neutron activation analysis (PNAA). Batch-type de- 
vices measuring about 50 Kg coal are now being field tested. Con- 
tinuous flow devices employing chute geometry, and belt-type de- 
vices capable of 50 ton/h are being evaluated in the field. PNAA 
requires a small radioactive source of neutrons to be mounted adja- 
cent to the coal, while the resulting gamma rays emitted from the 
coal are measured by a detector. Signals from this detector are in- 
terpreted by a minicomputer which displays elemental composition 
by mass %. The simplest devices, which employ a sodium iodide 
(Nal) detector, determine ash content with acceptable accuracy for 
coal blending control, or for monitoring coal from a washery, or 
mine. Other devices, also employing (Nal) detectors, determine 
sulfur content with sufficient accuracy for coal blending control in 
order to meet SO2 emission limits. 


42639 (EPRI-CS—989-Vol.13, pp 33p, Paper 2) On-line 
rapid ash meter - results and applications. Gozani, T.; Stenf- 
tenagel, J.; Shea, P. (Science Applications, Inc., Sunnyvale, 
CA; Peabody Coal Co., Flagstaff, AZ; Stanford Univ., CA). 
Jun 1984. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number T184920497. (CONF-8311129—). 
From EPRI seminar on applications of continuous coal anal- 


ysis to the electric power utility industry; Nashville, TN, USA (8 
Nov 1983). 


A new on-line rapid analyzer for the non-combustible con- 
tent (ash) of coal has been developed and is operating more than a 
year in Peabody's Kayenta mine in Arizona. The analyzer, acron- 
ymed RASH (Rapid Ashmeter), is a completely non-intrusive in- 
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strument, easy to install, mounted around existing belts or across 
chutes and determines the ash content of the moving coal. Princi- 
ples of the RASH operation are based on selective interactions of 
nuclear radiations with coal constituents. The RASH signal consists 
of minute by minute ash wt %, shown on a CRT screen and avail- 
able on a 4 to 20 mamp current loop. The instantaneous RASH 
signal is weighted with the amount of coal passing through the in- 
strument to yield the proper hourly, shift and daily averages. To 
test the system performance the hourly averages were compared 
with Fast-Ash determinations (similar to ash measurement by con- 
ventional Fast-Proximate method) made on samples collected 
through a tertiary sampler. The RASH results on shift and daily 
bases agree consistently with the Fast-Ash determination within 0.5 
to 1 wt %, at one standard deviation. This uncertainty includes, in 
addition to instrument error (+-0.2 wt %), sampling errors, coal 
heterogeneity and mineral composition variations. These uncertain- 
ties can be reduced further by developing simple coal models spe- 
cific to the mine which then can easily be incorporated in the 
present RASH software. Results of RASH applications to a variety 
of coals including high sulfur Eastern coal are also shown. A 
simple model to study the economical benefits from using the 
RASH is discussed. 2 references, 8 figures, i table. 


42640 (EPRI-CS—989-Vol.13, pp 18p, Paper 3) 
COALSCAN performance at Ulan Mines in Australia. Smith, 
K.G.; Howarth, W.J.; Crowden, H.; Sowerby, B.D.; 
Lyman, G.J. (COALSCAN Pty. Ltd., Adelaide, Australia; 
Ulan Coal Mines, Australia; CSIRO Div. of Mineral Phys- 
ics, Lucas Heights, Australia; Univ. of Queensland, Austra- 
lia). Jun 1984. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number 1184920497. (CONF- 
8311129—). 


From EPRI seminar on applications of continuous coal anal- 
ysis to the electric power utility industry; Nashville, TN, USA (8 
Nov 1983). 

A COALSCAN on-line ash measurement system has been 
operating at Ulan Coal Mines in New South Wales, Australia, since 
February 1983. The COALSCAN is situated on the product line of 
the 1200 tons per hour wash plant and has largely replaced the 
taking of samples for wash plant control. In June, 1983 an rf capac- 
itance moisture measurement system was incorporated into the 
COALSCAN. COALSCAN accepts coal with a 50 mm top size at 
a nominal rate of 10 tons per hour. The coal flows continuously 
through the shaking tube sample presentation system which stabi- 
lizes the bulk density of the coal and maintains a constant geometry 
for analysis. The ash content of coal in the tube is determined by 
the pair production guage which utilizes penetrating high energy 
gamma radiation from a radium source. The calibration procedure 
used at Ulan mines will be described and the results presented. The 
ash readings produced by COALSCAN during routine operation 
will be compared with assays of samples obtained from a conven- 
tional automatic sampling system. The performance of the capaci- 
tance moisture measurement system will also be discussed. 


42641 (EPRI-CS—989-Vol.13, pp 3lp, Paper 5) Experi- 
ence with a coal elemental analyzer at the Homer City Coal 
Cleaning Plant. Tice, J.; Stoessner, R.; Deich, H. (Pennsyl- 
vania Electric Co./GPU, Johnstown). Jun 1984. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. File 
Number T184920497. (CONF-8311129—). 


From EPRI seminar on applications of continuous coal anal- 
ysis to the electric power utility industry; Nashville, TN, USA (8 
Nov 1983). 

The Coal Elemental Analyzer that is now in use at the 
Homer City Coal Cleaning Plant uses analysis of the prompt 
gamma radiation from a sample that is bombarded with neutrons 
from the 252 Cf isotope and is detected with a doped alkali-halide 
crystal. The analyzer is being used to monitor the quality of a low 
sulfur, low ash coal product from the cleaning plant and has oper- 
ated for several months under adverse conditions with an accuracy 
and repeatability that has compared well with circuit operating 
conditions and grab samples. This paper will present a summary of 
the development, plant installation, and operating experience with 
the analyzer; and a comparison of laboratory and meter-analyzed 
samples. 7 figures, 4 tables. 
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42642 (EPRI-CS—989-Vol.13, pp 16p, Paper 6) 
CONAC design and installation, Paradise Steam Plant. Cole, 
J.L.; Chestnut, E.H. (Tennessee Valley Authority, Muscle 
Shoals, AL). Jun 1984. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T1I84920497. 
(CONF-8311129—). 

From EPRI seminar on applications of continuous coal anal- 
ysis to the electric power utility industry; Nashville, TN, USA (8 
Nov 1983). 

In the continual search for improved methods of coal utiliza- 
tion the continuous on-line nuclear analyzer of coal (CONAC), 
which gives an elemental analysis of coal using neutron bombard- 
ment, seems very promising. As one phase of the development of a 
CONAC system, a 50-ton/h experimental unit was installed in a test 
facility at the Tennessee Valley Authority (TVA) Paradise Steam 
Plant. The test facility is sponsored by the Electric Power Research 
Institute (EPRI), Science Applications, Inc. (SAI), and TVA. The 
CONAC unit analyses cleaned coal from the Paradise coal-cleaning 
plant as it is conveyed to the power plant for C, H, S, N, Si, Fe, 
Al, Ca, Cl, Na, and K. It has additional sensors to measure mois- 
ture and flow rate, and a computer system to calculate and display 
derived properties such as heating value, ash content, and slagging 
and fouling indexes. The unit was installed in June 1983, and initial 
operations and testing began in July 1983. This paper describes the 
methods and problems associated with the design and construction 
of the test facility and the installation and startup of the CONAC 
unit. 5 figures. 


42643 (EPRI-CS—989-Vol.13, pp 59p, Paper 8) Fuel 
management evaluation at Utah Power and Light Company's 
Hunter Plant. Wood, T.R.; Ruby, J.D.; Rees, D.P.; Wagner, 
J.G. Jun 1984. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number 1184920497. (CONF- 
8311129—). 

From EPRI seminar on applications of continuous coal anal- 
ysis to the electric power utility industry; Nashville, TN, USA (8 
Nov 1983). 

The material for this presentation was taken from the draft 
report, CONAC Utility Applications, EPRI contract RP-1030-22. 
The report discusses use of on-line coal analysis equipment at Utah 
Power and Light Company’s Hunter Plant and at Union Electric 
Company’s Labadie Plant; the Hunter Plant results are presented. 
Units 1 and 2 at the Hunter Plant were designed based on an ash 
content of about 9.4%. For various reasons, the actual ash content 
of the boiler fuel has been much greater, resulting in ash fouling/ 
slagging problems. Hunter currently uses coals from at least two 
sources. A conceptual design and costs were prepared for blending 
(mixing) low ash and high ash coals. Options included (1) the exist- 
ing first in, first out system, (2) mixing in a fixed ratio of low to 
high ash coal, (3) use of a CONAC to limit ash to a set level of 
14%, and (4) use of a rapid ashmeter to limit ash to the set level. 
The study results show a savings with the CONAC and the rapid 
ashmeter of more than $500,000 levelized cost over the existing 
system. 


42644 (EPRI-CS—989-Vol.13, pp 20p, Paper 11) Re- 
quirements for on-line coal analysis in Great Britain. Page, 
D.; Surman, P.L. Jun 1984. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number 1184920497. 
(CONF-8311129—). . 

From EPRI seminar on applications of continuous coal anal- 
ysis to the electric power utility industry; Nashville, TN, USA (8 
Nov 1983). 

Virtually all coal supplied in Great Britain is produced by 
the National Coal Board whose principal customer is the Central 
Electricity Generating Board. The pat ern and logistics of supply 
and demand between these two organizations is the dominant factor 
which will determine much of any future British requirement for 
on-line coal analysis. In this paper, the various elements of produc- 
tion, transport and usage are reviewed and it is shown that these 
lead logically to specific requirements for on-line coal analyzers 
which may be different from those of other organizations. 3 figures. 
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42645 (EPRI-CS—989-Vol.13, pp 17p, Paper 12) Opti- 
mal electric load dispatch from coal fired power stations by 
means of continuous fuel analysis. Kafka, R.J. Jun 1984. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T184920497. (CONF-8311129—). 

From EPRI seminar on applications of continuous coal anal- 
ysis to the electric power utility industry; Nashville, TN, USA (8 
Nov 1983). 

A brief review of current practices in the economic dispatch 
of electric systems is presented. The potential use of continuous, 
real-time, determination of fuel heat content in generating unit eco- 
nomic dispatch is explored. The requirements of a continuous fuel 
analyzer are reviewed. The role of on-line fuel analysis in determin- 
ing unit incremental heat rates or unit incremental cost curves is 
discussed. An estimate of the technical or insitituional changes re- 
quired to effectively use continuous fuel analysis in electric system 
economic dispatch is presented. 6 figures, 1 table. 


42646 (NP—4770463) Petrological analysis of brown coal 
as a basis for assessing its value as chemical feedstock. Hage- 
mann, H.W. (Technische Hochschule Aachen (Germany, 
F.R.). Fakultaet fuer Bergbau und Huettenwesen). 1 Jul 
1981. 134p. (In German). NTIS (US Sales Only), PC A07/ 
MF AO1. File Number DE84770463. 

Brown coals from West Germany, Czechoslovakia, Yugo- 
slavia and Indonesia were studied by petrographic and micropetro- 
graphic analyses. The lithotypes constituting the seams were de- 
scribed and classified in order to assess their suitability for the vari- 
ous coal gasification processes. The brown coal lithotypes were 
analyzed with a view, to the following coal utilisation characteris- 
tics: Drying and crushing properties, briquetting characteristics, hy- 
drogenation characteristics, gasification characteristics, combustion 
characteristics. 


42647 (PB—84-198522) Application of unconventional 
solvents and '*?Cf-plasma desorption spectrometry in studies 
of coal. Annual report Feb 83-Jan 84. Zoeller, J.H. Jr. 
(Texas A and M Univ., College Station (USA). Dept. of 
Chemistry). Mar 1984. 97p. NTIS, PC A05/MF A0Ol1. 

Californium-252 plasma desorption mass spectrometry 
(CFPDMS) studies of chloroform extracts of coals yield rich spec- 
tra. Ion peak patterns seen in both positive and negative ion spectra 
strongly indicate families of homologous phenols in the range 800- 
1200 aru. This conclusion is drawn from the CFPDMS spectra of 
several pure organic compounds, including carboxylic acids, phen- 
ols, alkylbenzenes, and polynuclear aromatic hydrocarbons. Most of 
the spectra can be interpreted in rational structurai terms, involving 
interesting fragmentation mechanisms. Asphaltenes display periodic 
ion groups resembling those of the hydroaromatic compound tetra- 
hydropyrene. Heavy carbonaceous ions (1000-2000 amu) are seen in 
only monoalkylbenzenes and certain coal fractions. Light carboni- 
um ions and polycarbon ions are substrate-dependent pyrolytic arti- 
facts. DMSO extracts of lignite can be separated into solvent frac- 
tions, but they yield unsatisfactory spectra. Results promise that 
subfractionation will ultimately reveal structural detail on a variety 
of high molecular weight coal molecules. 


42648 A boil-off calorimeter for the measurement of the 
enthalpy of coal-derived liquids. McConnell, J.R.; Flecken- 
stein, R.R.; Kidnay, A.J.; Yesavaye, V.F. (Department of 
Chemical and Petroleum Refining Engineering, Colorado 
School of Mines, Golden, Colorado). Industrial and Engi- 
neering Chemistry Process Design and Development; 23: No. 2, 
267-271(Apr 1984). 

A Freon-11 (CFCls) re 2rence fluid boil-off calorimeter was 
developed to measure the enthalpy of coal-derived liquids and rep- 
resentative model compounds at temperatures between 18.3°C 
(65°F) and 400°C (750°F) and pressures up to 10 500 kPa (1500 
psia). Results using water and /eta/-heptane as the test fluids indi- 
cate a maximum error of + or -0.5% with an average errer of 1.5 
kJ/kg (0.6 Btu/lb /SUB m/). 
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42649 Solubilities of heavy fossil fuels in compressed 
gases. Calculation of dew points in tar-containing gas streams. 
Monge, A.; Prausnitz, J.M. (Lawrence uedeier 1 Laborato- 
ry, Univ. of California, Berkeley, CA). Industrial and Engi- 
neering Chemistry Process Design and Development; 23: No. 2, 
226-234(Apr 1984). 

A molecular-thermodynamic model is used to establish a 
correlation for solubilities of heavy fossil fuels in dense gases (such 
as those from a coal gasifier) in the region ambient to 100 bar and 
600 K. This model is then applied to calculate dew points in tar- 
containing gas streams. The heavy fuel is fractionated in a spinning- 
band column at high reflux; each fraction is considered to be a 
pseudocomponent. Each fraction is characterized by one vapor- 
pressure datum (obtained during fractionation), elemental analysis, 
and proton NMR spectra (to determine aromaticity). Liquid-phase 
properties are obtained from the SWAP equation for vapor pres- 
sure and from a density correlation. Vapor-phase properties are ob- 
tained with the virial equation of state with virial coefficients from 
Kaul’s correlation. Experimental solubility measurements have been 
made for two Lurgi coal-tar fractions in dry and moist methane. 
Calculated and experimental solubilities agree well. The correlation 
is used to establish a design-oriented computer program for calcu- 
lating isobaric condensation as a function of temperature as re- 
quired for design of a continuous-flow heat exchanger. 


42650 Minerals in coal: a transmission electron microsco- 
py study. Wert, C.A.; Hsieh, K.C. (Univ. of Illinois at 
Urbana-Champaign). Scanning Electron Microscopy; 3: 1123- 
1136(1983). Contract AC02-76ERO1198. 

Techniques of electron microscopy have been applied to 
identification of minerals in coal and coal conversion products. The 
principal problem is making satisfactory thin-samples. Ion-milling 
has been used, but grinding and microtoming also show promise. 
Principal attention has been given to characterization of sulfides 
and clays, but many other minerals have been identified. Applica- 
tion of the technique to identification of the minerals in oil shale 
has been demonstrated. The great value of this method is the ex- 
traordinary detail with which mineral inclusions can be character- 
ized. General topography, crystal type (including space group of 
complex crystalline forms), planar spacing and chemical composi- 
tion can be determined using the large array of techniques available 
- bright and dark field imaging, electron diffraction, including con- 
vergent beam electron diffraction, x-ray emission spectroscopy and 
energy loss spectroscopy. 63 refences, 10 figures. 
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42651 (DOE/NBM—4016866) Baghouse Test Program. 
Final report. (Pope, Evans and Robbins, Inc., Alexandria, 
VA (USA)). Apr 1980. 34p. NTIS, PC A03/MF AOI; 1 
GPO Dep. File Number DE84016866. 

Portions are illegible in microfiche products. 

The purpose of this test program was to evaluate the eppli- 
cation of a baghouse to an FBC system and provide data to be used 
in future fabric filter designs. The goals of the program were to: 
determine mass collection efficiencies of baghouse; determine outlet 
emissions in terms of Ibs particulate/10® Btu fired as compared with 
the New Source Performance Standard of 0.03 Ibs/10® Btu; deter- 
mine bag AP and other operating characteristics of the baghouse 
through data and observation; compare baghouse performance in 
several cleaning modes and at several filtration ratios; and evaluate 
operational problems in the use of fabric filters as final dust collec- 
tion systems on FBC units. Results indicate that in the shake only 
mode of the baghouse operated with a mass collection efficiency of 
99.7% or better with inlet dust loadings ranging from 2.5 to as 
great as 17.5 gr/SCF independent of a/c ratio. Regardless of var- 
iances in a/c ratios or inlet dust loading or chemical composition 
the baghouse outlet’ emissions remained constant meeting or sur- 
passing the new EPA source performance standard of 0.03 Ibs par- 
ticulate/10® Btu in every sampling case. Although bag AP values 
varied with inlet dust loading, typical bag AP values ranged from a 
starting value of 2.3” w.c. after cleaning to 4.8” w.c. after 60 mins. 
of filtering at an a/c of 2.5 ACFM/ft? and from 5.4” w.c. to 8.0” 
w.c. or more after 30 mins. at an a/c of 4.0. Despite the excessive 
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dust loadings and numerous passes through the acid dewpoint 
during startups the shake only bags performed well. This reflects 
the care taken to precoat the bags with limestone dust and to mini- 
mize the exposure to the acid dewpoint by rapid heat up. 


42652 (DOE/NBM—4017131) Fly Ash Reinjection Test 

Final report. (Pope, Evans and Robbins, Inc., Al- 
exandria, VA (USA)). Apr 1980. 62p. NTIS, PC A04/MF 
AO01; 1; GPO Dep. File Number DE84017131. 

Portions are es in microfiche products. 

Reinjection of fly ash to a fluidized bed combustor offers 
several attractive features for the industrial scale plant. These are 
improved combustion efficiency, improved sulfur capture, and 
elimination of a carbon burn-up cell. A test program was undertak- 
en to operate the PDU utilizing this combustion enhancement tech- 
nique. Tests were conducted in the Alexandria Laboratory to de- 
velop fly ash reinjection eductors and gain experience with total fly 
ash recycle. Hardware development efforts were evaluated by per- 
formance tests of the PDU system with total recycle. The develop- 
ment program was conducted using primarily Grove limestone, 
since this sorbent was selected for the Georgetown AFBB. Educ- 
tors were selected for the reinjection study due to their low cost, 
commercial availability, and their application at Georgetown. Based 
on the hardware development efforts an empirical model was de- 
veloped to predict the performance of fly ash transport eductors 
using low pressure air. Operation with total fly ash recycle did not 
significantly improve combustion efficiency over typical non rein- 
jection PDU test results. Sulfur capture with Grove limestone was 
better than typical non recycle results with Greer and Lowellville 
limestones at low calcium to sulfur molar feed ratios. 8 figures, 2 
tables. 


42653 (DOE/PC/30262—2) Calcium sulfate solubility in 
organic-laden wastewater. report, September 1981- 
December 1982. Banz, I; Luthy, R.G. (Carnegie-Mellon 
Univ., Pittsburgh, PA (USA). Dept. of Civil Engineering). 
Dec 1982. Contract FG22-80PC30262. 122p. NTIS, PC 
A06/MF A0O1; 1; GPO Dep. File Number DE84016450. 

Portions are illegible in microfiche products. 

The purpose of this investigation was to determine the soiu- 
bility of calcium sulfate in wastewaters, and to examine the effect 
of organic constituents in wastewater and in synthetic waters on 
calcium sulfate solubility. The study entailed both laboratory ex- 
periments and chemical equilibria computer modeling. The calcium 
sulfate solubility product in a solvent-extracted, ammonia-stripped 
coal gasification wastewater was found to be 3.65 x 10-5 M2 this is 
45% higher than that observed in clean water. Wastewater treated 
further by activated carbon adsorption showed the solubility prod- 
uct of calcium sulfate to be 2.87 x 10-5 M2. This is only 14% higher 
than that observed in clean water; this indicates that organic mate- 
rial removed in the adsorption process may be responsible for en- 
hanced solubility in wastewater. Synthetic wastewaters were pre- 
pared using humic-like organic compounds, since it was believed 
that humic-like material accounted for a major fraction of the resid- 
ual organic carbon content of solvent-extracted coal gasification 
wastewater. Calcium sulfate soiubility in oxidized samples of resor- 
cinol, catechol, and tannic acid showed little difference from that in 
clean water. In humic acid, however, the calcium sulfate solubility 
product was 47% higher than in clean water; this increase in solu- 
bility product was similar to that observed in pretreated 
wastewater, indicating that a complex organic material is responsi- 
ble for the increase in solubility. These results imply that calcium 
and organic constituents in wastewater form a chemical complex 
which has the effect of increasing total calcium in solution without 
preciptating calcium sulfate. Thus higher levels of calcium and sul- 
fate may be maintained in wastewaters destined for reuse in recircu- 
lating cooling waters than would be indicated by considering only 
inorganic chemical interactions. 51 references, 18 figures, 40 tables. 


42654 (DOE/PC/30262—-3) Water management and 
reuse of coal conversion process condensates. Summary final 
report. Banz, I.; Dzombak, D.A.; Fu, J.K.; Luthy, R.G. 
(Carnegie-Mellon Univ., Pittsburgh, PA (USA). Dept. of 
Civil Engineering). Jun 1984. Contract FG22-80PC30262. 
86p. NTIS, PC A05/MF A0Ol; 1; GPO Dep. File Number 
DE84015497. 
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Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This report summarizes the results of a three-part investiga- 
tion to assess certain aspects of water management and wastewater 
reuse for coal conversion facilities. The first part of the study exam- 
ined zero discharge-oriented water management strategies for sol- 
vent refined coal (SRC) liquefaction facilities. This work showed 
that the use of wastewater as cooling tower makeup is one of the 
most significant means of reducing both aqueous discharges and 
fresh water consumption. Conceptual process water balances were 
developed which showed that wastewater reuse as cooling tower 
makeup with sidestream softening could result in appreciable reduc- 
tion in raw water withdrawal, as well as reduced flow to an evapo- 
rator and reduced waste brine flow. There are various problems as- 
sociated with reuse of process wastewater as cooling tower makeup 
water, including the need to evaluate chemical speciation and 
chemical reactions in wastewater being employed as makeup water. 
For this reason, the next part of the study was directed towards 
measurement of calcium sulfate solubility in wastewater. A cooling 
tower chemical equilibrium and process model demonstrated the 
feasibility for reuse of SRC-1 wastewater as providing makeup to 
an evaporative cooling tower. This part of the study was focused 
towards evaluation of cooling loop operation with attention given 
to problems of chemical scaling and cooling water treatment. It is 
recommended that additional conceptual and experimental studies 
be performed to evaluate wastewater reuse in cooling towers with 
the objective of minimizing the flow rate of treatment sludges and 
blowdown, and to evaluate combinations of sidestream and makeup 
wastewater treatment. 52 references, 9 figures, 15 tables. 


42655 (EPRI-CS—3350-Vol.1) Construction materials for 
wet scrubbers: update. Volume 1. Final report. Rosenberg, 
HLS.; Kistler, C.W.; Nilsson, L.O.; Nowacki, L.J.; Beavers, 
J.A.; Koch, G.H.; Krause, H.H. (Battelle Columbus Labs., 
OH (USA)). Jul 1984. 228p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T184920531. 

This two-volume report is an update of a comprehensive 
documentation and analysis of utility experience with materials of 
construction in full-scale wet FGD systems on boilers burning east- 
ern or western coals. This report includes an update of the data 
collected at the previous sites plus the addition of new limestone 
and lime scrubber sites as well as data from double alkali, non-re- 
covery wet soda ash, and Wellman-Lord FGD systems. It is not a 
guidelines document, but rather a summary of materials experience. 
Information on field performance of construction materials was col- 
lected primarily by site visits, but also by telephone and letter con- 
tacts with FGD system operators and equipment and materials sup- 
pliers. Information was collected for the following FGD systems 
components: prescrubbers, absorbers, spray nozzles, mist elimina- 
tors, reheaters, fans, ducts, expansion joints, dampers, stacks, stor- 
age silos, ball mills and slakers, pumps, piping and valves, tanks and 
thickeners, agitators and rakes, vacuum filters and centrifuges, 
sludge pond and landfill linings, and regeneration equipment. Mate- 
rials documentation and analysis include successes, failures, reasons 
for success or failure, failure mechanisms, and relative costs of vari- 
ous materials. Detailed trip reports on each site visit are included in 
an appendix (Volume 2). The results are designed to be a first step 
in aiding utilities and FGD equipment suppliers in selecting materi- 
als that will perform satisfactorily without unnecessary expense. 22 
references, 2 figures, 30 tables. 


42656 (EPRI-CS—3350-Vol.2) Construction materials for 
wet scrubbers: update. Volume 2. Final report. Rosenberg, 
H.S.; Kistler, C.W.; Nilsson, L.O.; Nowacki, L.J.; Beavers, 
J.A.; Koch, G.H.; Krause, H.H. (Battelle Columbus Labs., 
OH (USA)). Jul 1984. 479p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T184920512. 

This two-volume report is an update of a comprehensive 
documentation and analysis of utility experience with materials of 
construction in full-scale wet FGD systems on boilers burning east- 
ern or western coals. The previous work, published in EPRI report 
CS-1736, covered only limestone and lime nonrecovery systems. 
This report includes an update of the data collected at the previous 
sites plus the additiv.. -w limestone and lime scrubber sites as 
well as data from deible alkali, non-recovery wet soda ash, and 
Wellm: * .u .'°CD systems. It is not a guidelines document, but 
rather a summary of materials experience. Information on field per- 
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formance of construction materials was collected primarily by site 
visits, but also by telephone and letter contacts with FGD system 
operators and equipment and materials suppliers. Information was 
collected for the following FGD systems components: prescrub- 
bers, absorbers, spray nozzles, mist eliminators, reheaters, fans, 
ducts, expansion joints, dampers, stacks, storage silos, ball mills and 
slakers, pumps, piping and valves, tanks and thickeners, agitators 
and rakes, vacuum filters and centrifuges, sludge pond and landfill 
linings, and regeneration equipment. Materials documentation and 
analysis include successes, failures, reasons for success or failure, 
failure mechanisms, and relative costs of various materials. Detailed 
trip reports on each site visit are included in an appendix (Volume 
2). The results are designed to be a first step in aiding utilities and 
FGD equipment suppliers in selecting materials that will perform 
satisfactorily without unnecessary expense. 


42657 (IS-M—511) Co-utilization of pulverized coal ash 
and flue gas scrubber sludge. Burnet, G.; Murtha, M.J.; 
Harnby, N. (Ames Lab., IA (USA); Bradford Univ. (UK). 
School of Chemical Engineering). 1984. Contract W-7405- 
ENG-82. 6p. (CONF-840953—1). NTIS, PC A02/MF AO1; 
1; GPO Dep. File Number DE84016652. 

From 2. international conference on ash technology and 
marketing; London, UK (17 Sep 1984). 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The increased use of coal to generate electricity and of 
scrubbers to reduce SO/sub x/ emissions is creating solid waste dis- 
posal problems of increasing magnitude. The lime-sinter process for 
the recovery of alumina from pulverized fuel ash (PFA) provides a 
means for co-utilization of these wastes. The FGD scrubber sludge 
is used as a mineralizer and partial replacement for the limestone. 
Extractable alumina-containing compounds are formed and high 
alumina yields result at moderate sintering temperatures. The proc- 
ess residue formed shows promise as a raw material for the manu- 
facture of portland cement. 8 references, 6 figures, 3 tables. 


42658 (NATO/CCMS—138) Flue gas desulfurization. 
First follow up report: control of air pollution from coal com- 
bustion. (North Atlantic Treaty Organization, Brussels (Bel- 
gium). Committee on the Challenges of Modern Society). 
1982. 104p. (CONF-8206263—). British Library Lending 
Division, Boston Spa. 

From Evaluation of pollution control technology for coal 
combustion meeting; Ontario, Canada (7 Jun 1982). 

Research and development projects being conducted by 
member countries of the Working Group (West Germany, Nether- 
lands, UK and USA) on improving air pollution controls for coal 
combustion sources are described. Also discussed are air pollution 
regulations, projected coal consumption for combustion, and status 
of current control technologies. Finally, the Working Group's cur- 
rent assessment of the status and R and D needs for coal combus- 
tion air pollution controls is discussed, with recommendations for 
additional activities. 


42659 (NP—4770443) Clearing and covering of a fiery 
spoil heap. (Westfaelische Berggewerkschaftskasse, Bochum 
(Germany, F.R.). Inst. fuer Betriebsfuehrung im Bergbau). 
1982. 12p. (In German). NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE84770443. 

In order to combat spoil heap fires the measures "Quenching 
with water”, "Injection of filling materials’, "Carrying away”, 
"Covering with inert materials” and “Integration into larger depon- 
ies” can be applied. The measures for the fire combatting at an old 
spoil heap in the Eastern Ruhr region were the rearrangement and 
covering of the heap surface with fine-grained material and plant- 
ing. 


42660 (TVA/PUB—84/55) New developments in fertiliz- 
er technology. 14th demonstration, October 5-6, 1983. (Na- 
tional Fertilizer Development Center, Muscle Shoals, AL 
(USA)). 1984. 23p. NTIS, PC A02/MF A0O1. File Number 
DE84901619. 

Diagrams, illustrations, graphs, and tables depicting TVA’s 
efforts in producing commercial quantities of fertilizer from flue gas 
desulfurization sludges are presented. (DMC) 
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REFER ALSO TO CITATION(S) 01090042602, 42666, 42704, 42705, 42761, 
44041, 44500 


42661 (NP—4770441) Dust emissions from surface 
mining plants and measures for the emission decrease. (West- 
faelische Berggewerkschaftskasse, Bochum (Germany, 
F.R.). Inst. fuer Betriebsfuehrung im Bergbau). 1982. 13p. 
(In German). NTIS (US Sales Only), PC A02/MF AOI. 
File Number DE84770441. 

The sources of dust emissions in the mechanical treatment of 
coal and air contaminations by coal and coke heaps are discussed in 
detail. In the first case emissions occur particularly in the work-up 
process, at transfer places of coal load and in the road traffic. In 
order to prevent dust emissions from heaps the surface of the heap 
is fixed with chemicals. Carbonization fires in coal heaps can be 
prevented by excluding the airing of the heap. 


42662 (ORNL/TM—9333) University of Minnesota 
Duluth, gasifier health risk assessment. Meyer, H.R.; 
O'Donnell, F.R.; Van Hoesen, S.D.; Etnier, E.L. (Oak 
Ridge National Lab., TN (USA)). Sep 1984. Contract 
AC05-840R21400. 47p. NTIS, PC A03/MF A001; GPO 
Dep. File Number DE84016986. 

This document describes an investigation of potential public 
and occupational health impacts associated with operation of the 
small, low Btu gasifier at the University of Minnesota, Duluth 
(UMD). The purpose of this study is to identify and quantify, 
within the uncertainty limits imposed by the available data, major 
contributors to such impacts. Consequently, we have estimated po- 
tential occupational health impacts and the gasifier’s potential for 
producing certain health endpoints in the general public. Endpoints 
are specifically noncancer acute and chronic effects (threshold ef- 
fects), and cancer and SO/sub x/-related mortalities (linear, nonth- 
reshold effects) associated with atmospheric releases (no direct re- 
leases to aquatic systems occur at the facility) and subsequent inha- 
lation exposure to representatives of three classes of released mate- 
rials - metals, organics, and criteria pollutants. Other potential path- 
ways to public exposure (atmospherically-contaminated drinking 
water, ingestion of locally produced foods, etc.) should not be re- 
sponsible for a significant fraction of estimated risk, given the high 
dilution potential of the city’s drinking water source (Lake Superi- 
or), and the fact that a relatively small quantity of food is grown 
locally. The report is organized to provide the reader with: (1) dis- 
cussion and estimation, as feasible, of gasifier worker health risks, 
(2) source term (release rate) data, environmental transport and 
population exposure information, and (3) an assessment of the gen- 
eral population health risk based on these exposure estimates. 82 
references, 1 figure, 9 tables. 


42663 (PB—84-179118) Survey of five utility boilers for 
radionuclide emissions. Final report. Roeck, D.R.; White, 
M.O.; Kiddie, A.M.; Young, C.W. (GCA Corp., Bedford, 
MA (USA). GCA Technology Div.). Dec 1983. 150p. 
(GCA-TR—83-56-G). NTIS, PC A07/MF AOl1. 

This report presents the results of an in-depth sampling pro- 
gram for radionuclides conducted by GCA in mid-1981 at ten coal- 
fired electric utility generating stations. This program assisted 
EPA's Office of Radiation Programs (ORP) in developing stand- 


ards for radionuclides following their listing as hazardous air pollut- 


ants under Section 112 of the Clean Air Act (FR 44), p. 76738, No- 
vember 8, 1979. 
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42664 (CSIRO-DAG-GCM—36) Hydrogeological studies 
and their significance in the Rangal coal measures, Curragh, 
Central Bowen Basin, Queensland. Muller, P.J.; Nguyen, 
V.V. Hair, 1.D.; Nguyen, V.U.; Mallett, C.W. (Common- 
wealth Scientific and Industrial Research Organization; 
Mount Waverley (Australia). Div. of Geomechanics). 1983. 
74p. Commonwealth Scientific and Industrial Research Or- 
ganization, Div. of Geomechanics, Mount Waverley, Aus- 
tralia. 
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Aquifers within the Rangal Coal Measures at Curragh, Cen- 
tral Bowen Basin, Queensland, are restricted to the coal seams. 
Characteristics of aquifers at two sites have been tested in the two 
major coal seams, the Pollux and the combined Aries-Castor. Field 
permeability, variable head permeability tests, step drawdown, and 
constant discharge pumping tests with a network of observation 
bores, have been used to determine the permeability and storage 
coefficient of the aquifers. The variable head permeability tests are 
approximately an order of magnitude higher than those obtained 
from constant discharge pump tests. Sodium is the predominant 
cation, 61-71%; and chlorine the main anion, 83-96%. Magnesium 
cation (19-27%) is more than twice the concentration of calcium (8- 
11%). Water inflow into potential surface mine pits is calculated, 
and pump rates for dewatering a highwall face suggested. (33 refs.) 


42665 (DOE/FE/60181—54) Distribution, abundance, 
and maceral content of the lithotypes in the Beulah-Zap bed 
of North Dakota. Kleesattel, D.R. (North Dakota Univ., 
Grand Forks (USA). Energy Research Center). 1984. Con- 
tract FC21-83FE60181. 16p. (CONF-841048—2). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE84009531. 

From Rocky Mountain coal symposium; Bismarck, ND, 
USA (2 Oct 1984). 

Relationships between the maceral contents of the megasco- 
pically observable components (lithotypes) of the Beulah-Zap lig- 
nite bed follow patterns similar to those of bituminous coals. The 
lignite seam was divided into 10 lithologic units (lithobodies) on the 
basis of petrographic features within the units. These lithobodies 
range in size from 5 to 85 cm. Lithotypes within the lithobodies 
were physically separated for various analyses and their relative 
abundances estimated. Three distinct lithotypes have been identified 
in the Beulah-Zap lignite: vitrain (35%), fusain (5%), and attritus 
(60%), by volume. Maceral identification was made using reflected 
light microscopy. Distribution of the maceral groups within the 
lithotypes of the Beaulah-Zap lignite was found to resemble the dis- 
tribution patterns in bituminous coals. The lithotype fusian was 
found to be rich in the intertinite macerals such as fusinite, semifu- 
sinite, and macrinite. The attritus is composed of all three maceral 
groups of variable*gercentages, huminite (41 to 82%), inertinite (10 
to 65%), and liptinite (4 to 13%). The identified liptinite macerals 
include sporinite, resinite, cutinite, and subrinite. The huminite ma- 
ceral goup, consisting mainly of ulminite, was found to be the 
major constitutent of the vitrain lithotype. Elemental compositions 
were determined by proximate/ultimate analysis and scanning elec- 
tron microprobe. Microprobe analyses show slight compositional 
variation of individual macerals included in the vitrain and fusain 
lithotypes. Macerals in the attritus lithotype were observed to have 
a varied calcium concentration compared to the other lithotypes. 


42666 (NP—4901169) Environmental geology of the 
Yegua-Jackson Lignite Belt, southeast Texas. Jackson, 
M.L.W.; Garner, L.E. (Texas Univ., Austin (USA). Bureau 
of Economic Geology). 1982. 88p. Bureau of Economic Ge- 
ology, Univ. of Texas, Austin 78712. File Number 
T184901 169. 

Environmental geologic maps of the Texas lignite belt were 
prepared in response to renewed production of lignite in Texas and 
enactment of Federal and State laws governing coal and lignite sur- 
face mining. The map area of this report encompasses the outcrop 
of the Yegua Formation and Jackson Group from south-central 
Texas to the Texas-Louisiana border. Yegua sediments are fluvial in 
outcrop and deltaic in the deeper subsurface. Jackson deposits are 
predominantly of deltaic origin. Mapping involved interpretation of 
black-and-white, large-scale aerial photographs and extensive field 
work. Each of the 32 map units is defined in terms of substrate, 
soil, geomorphology, geologic process, vegetation, and land use. 
Additional information presented on the maps includes active and 
abandoned lignite mines and lignite resource blocks. 91 references, 
15 figures, 4 tables. 


42667 (USGS/MAP/MF—1188) Correlation of coal 
beds, coal zones, and key stratigraphic units in the Pennsviva- 
nian rocks of eastern Kentucky. Rice, C.L.; Smith, J.H. (Ge- 
ological Survey, Arlington, VA (USA)). 1980. 20p. US Ge- 
ological Survey, 1200 South Eads St., Arlington, VA 22202. 
File Number T184901431. 
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Named coal beds, coal zones, key beds, and other selected 
rock stratigraphic units of Pennsylvanian age of the eastern Ken- 
tucky coal field were correlated by coal reserve district and subdis- 
trict. Representative generalized sections are illustrated. 18 refer- 
ences. (ACR) 


0120 Mining 


REFER ALSO TO CITATION(S) 01200042634, 42659, 42664, 42734, 42894, 
44442 


42668 (BM-IC—8752) Metal mine fire protection re- 
search. (Bureau of Mines, Washington, DC (USA)). 1977. 
55p. (CONF-7703144—). GPO. File Number T184901457. 

From Bureau of Mines technology transfer seminar on metal 
mine fire protection research; Tucson, AZ, USA (18 Mar 1977). 

This Information Circular summarizes recent Bureau of 
Mines research results concerning improved fire protection for our 
country’s open pit and underground metal mines. The papers are 
only a sample of the Bureau's total effort to improve noncoal mine 
fire safety, but they delineate the major concerns of the program. 
Much of the technology discussed is applicable to nonmetal as well 
as metal mines. The five technical presentations reproduced herein 
were made by Bureau personnel at the March 18, 1977, Technolo- 
gy Transfer Seminar on Metal Mine Fire Protection. This meeting 
was held in conjunction with the 1977 Southwest Safety Congress 
and Exposition, March 15-17, 1977, at the Tucson Convention 
Center, Tucson, Arizona. All of the papers have been entered indi- 
vidually into EDB and ERA. Those desiring more information on 
the Bureau's mine fire safety program in general, or information on 
specific situations, should feel free to contact the appropriate author 
or the Bureau of Mines Washington office, located at 2401 E 
Street, N.W., Washington, DC 20241. (LTN) 


42669 (BM-IC—8752, pp 4-13) Improved fire protection 
systems for mobile mining equipment. Johnson, G.A. (Bureau 
of Mines, Twin Cities, MN). 1977. GPO. File Number 
1184901457. (CONF-7703144—). 

From Bureau of Mines technology transfer seminar on metal 
mine fire protection research; Tucson, AZ, USA (18 Mar 1977). 

The Bureau of Mines, through inhouse work and research 
and development contracts with the FMC Corp., the Ansul Co., 
and Lease AFEX, Inc., has developed and inmine-tested automatic 
fire sensing and suppression systems for large mobile mining equip- 
ment. This work was undertaken to enhance driver safety, lessen 
the substantial property damage from fires, and increase the vehicle 
operator's productivity. One automatic truck fire protection system 
protects both the engine compartment and brake grid areas of haul- 
age trucks, while a second system is used in the engine compart- 
ment-fuel tank area of a truck. Both systems have redundant fire- 
sensing capabilities and manual actuation controls. Upon sensing 
flames and/or heat, the systems suppress the fire with pressurized, 
B-C class, dry chemical. Both systems are flexible enough in design 
so that they can be modified for use on other types of mobile 
mining equipment. Prototypes of both systems have been subjected 
to long-term, inmine validation testing and actual onvehicle fire 
tests on 100-ton-capacity trucks. During a 4-month endurance test 
of the first system at Pima, an accidental flash fire occurred in the 
engine area of the test truck while it was working in the pit. The 
prototype system successfully sensed and automatically extin- 
guished the fire with no injury to the driver and very little damage 
to the truck. Other systems have also been developed for mobile 
underground equipment. A third system utilizes a thermal wire to 
sense a fire and then suppresses it with cartridge-operated, dry- 
chemical extinguishant. A fourth, less complicated system uses 
point-type thermal sensors. All systems can be used on both under- 
ground and surface noncoal equipment. 


42670 (BM-IC—8752, pp 14-17) Five automatic fire pro- 
tection systems for mobile mining equipment: their design and 
inmine reliability testing. Bickel, K.L. (Bureau of Mines, 
Twin Cities, MN). 1977. GPO. File Number TI84901457. 
(CONF-7703 144—). 

From Bureau of Mines technology transfet seminar on metal 
mine fire protection research; Tucson, AZ, USA (18 Mar 1977). 

Since the development of the FMC-type automatic fire pro- 
tection system for trucks, the mining industry has suggested that 
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additional long-term inmine evaluation of the system be conducted 
and simplified systems be made available that would be applicable 
to other types of mobile mining equipment. With that in mind, the 
Bureau has initiated a project to long-term-test the FMC-type 
system and four modifications of that system. The goal of this new 
project is to provide four reliable, cost-effective alternatives to the 
original prototype system which can be applied to a majority of 
mobile mining equipment. 


42671 (BM-IC—8752, pp 18-23) Fire suppressants for 
mobile mining equipment. Pomroy, W.H. (Bureau of Mines, 
Twin Cities, MN). 1977. GPO. File Number T1I84901457. 
(CONF-7703144—). 

From Bureau of Mines technology transfer seminar on metal 
mine fire protection research; Tucson, AZ, USA (18 Mar 1977). 

The first step in selecting a fire protection system for a spe- 
cific application is the choice of a fire suppressant agent. Each of 
the five common suppressants-dry chemical, water, CO2, foam, and 
halogenated agents-has capabilities and limitations that affect its 
usefulness in different situations. In response to varying mine equip- 
ment fire protection needs, the Bureau of Mines has developed a 
number of novel fire protection systems. This paper discusses four 
such systems that involve the use of dry chemical on large front- 
end loaders, the use of water in underground mine shafts and shaft 
stations, firefighting foam used in conjunction with dry chemical in 
underground fuel storage and transfer areas, and Halon 1301 used 
in conjunction with dry chemical in surface blasthole drills. 


42672 (BM-IC—8752, pp 24-39) Inmine evaluation of im- 
proved underground fire protection equipment. Johnson, G.A. 
(Bureau of Mines, Twin Cities, MN). 1977. GPO. File 
Number T184901457. (CONF-7703144—). 

From Bureau of Mines technology transfer seminar on metal 
mine fire protection research; Tucson, AZ, USA (18 Mar 1977). 

In May 1974, the Bureau of Mines let a metal and nonmetal 
health and safety contract to FMC Corp., San Jose, Califorina, to 
(1) evaluate the mine shaft fire and smoke hazard problem and (2) 
develop and demonstrate low-cost, reliable mine shaft fire and 
smoke protection systems. This hardware was to be flexible in 
design so that (with modifications) it would be applicable to the 
majority of noncoal shafts and shaft stations, especially for deep 
mines. After the definition of the underground metal and nonmetal 
mine fire and smoke problems, which was accomplished by exten- 
sive inmine examination of the hazard, and analysis of the qualita- 
tive information available, the design criteria for the first prototype 
system were defined in the winter of 1974-75. The system involved 
thermal and smoke-type fire detectors, plus remotely controlled 
smoke doors and sprinklers. Fire testing of the prototype hardware 
was conducted in March 1975 in a shaft and shaft station mockup 
built at FMC’s facilities. An inmine demonstration of the system 
(involving the successful sensing and remote extinguishment of an 
actual fire) took place in April 1975. The inmine fire testing was 
conducted in the Silver Summit shaft near Wallace, Idaho. Long- 
term, inmine validation tests of an improved ("second generation) 
system and cost-effectiveness evaluations of optional designs were 
then initiated. This work was completed in the summer of 1976 and 
involved a second inmine fire test, which took place at Union 
Carbide’s Pine Creek mine, Bishop, California. This paper outlines 
the steps taken by FMC and the Bureau to define the underground 
noncoal mine fire and smoke hazard problem, and then to design 
and inmine-test prototype hardware for a system that is better than 
the shaftcollar water ring system now commonly used. 17 figures. 


42673 (BM-IC—8752, pp 40-51) Fire protection for mine 
conveyors. Kuchta, J.M. (Bureau of Mines, Pittsburgh, PA). 
1977. GPO. File Number T184901457. (CONF-7703144—). 

From Bureau of Mines technology transfer seminar on metal 
mine fire protection research; Tucson, AZ, USA (18 Mar 1977). 

This report briefly summarizes fire protection requirements 
for coal mine conveyor belts and some pertinent Bureau inhouse 
and contract research in which conveyor belts and fire suppression 
systems were evaluated under moderately large or full-scale fire 
conditions. 
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42674 (BM-IC—8947) Safety in the use and maintenance 
of large mobile surface mining equipment. (Bureau of Mines, 
Washington, DC (USA)). 1983. 101p. (CONF-8308186—; 
CONF-8308187—; CONF-8308188—). GPO. File Number 
TI84901288. 

From Bureau of Mines technology transfer seminar on safety 
in the use and maintenance of large mobile surface mining equip- 
ment; Tucson, AZ, USA (16 Aug 1983). 

These proceedings consist of papers presented at Bureau of 
Mines Technology Transfer Seminars in August 1983 for the pur- 
pose of disseminating recent advances in mining technology in the 
area of large mobile surface mining equipment safety and health. 
The Bureau of Mines conducts several of these seminars each year 
in order to bring the latest results of Bureau research to the atten- 
tion of the mining industry as quickly as possible. All 10 papers 
have been entered individually into EDB and ERA. (LTN) 


42675 (BM-IC—8947, pp 3-16) Solving the problem of 
getting on and off large surface mining equipment. Long, 
D.A. (Bureau of Mines, Minneapolis, MN). 1983. GPO. File 
Number TI84901288. (CONF-8308186—; CONF-8308187—; 
CONF-8308188—). 

From Bureau of Mines technology transfer seminar on safety 
in the use and maintenance of large mobile surface mining equip- 
ment; Tucson, AZ, USA (16 Aug 1983). 

Slip and fall accidents are a major cause of lost-time injuries 
associated with large mobile equipment in surface mines. An eval- 
uation of the safety hazards associated with ingress and egress on 
these vehicles showed that most of the accidents occur at the point 
where personnel attempt to mount or dismount the machine at 
ground level. The major hazardous design conditions were identi- 
fied as excessively flexible supports for lower steps or rungs, inap- 
propriate ground-level-to-first-step distances, poor step designs, 
access designs that use machine components as steps or walkways, 
and inadequate handrail and guardrail designs. Additional hazards 
are introduced by the lack of proper maintenance of ladder hard- 
ware and the work practices of operators in carrying articles onto 
the truck. Several improved systems were designed and tested for 
accessing large mobile mining equipment. These new systems have 
undergone long-term testing in operating mines. Construction draw- 
ings, specification of materials, and other information are available 
for both the pretensioned spring step and the powered safety step. 
For information contact Twin Cities Research Center, Bureau of 
Mines, 5629 Minehaha Ave. South, Minneapolis, MN 55417. 12 fig- 
ures. 


42676 (BM-IC—8947, pp 17-29) Radio wave-transponder 
collision protection system. Yates, W.C.; Johnson, G.A.; 
Olson, J.J. (Anaconda Minerals Co., Tucson, AZ; Bureau of 


Mines, Minneapolis, MN). 1983. GPO. File Number 
T184901288. (CONF-8308186—; CONF-8308187—; CONF- 
8308188—). 

From Bureau of Mines technology transfer seminar on safety 
in the use and maintenance of large mobile surface mining equip- 
ment; Tucson, AZ, USA (16 Aug 1983). 

In cooperation with the Anaconda Copper Company, the 
Bureau of Mines developed and in-mine, on-vehicle, proof-of-con- 
cept tested a prototype, interactive radio wave-transponder system 
as a method of improving collision protection for large mobile 
mining equipment. The system uses detuned radio wave generators 
mounted on small mine vehicles to generate continuous radio 
waves. When the small vehicles are within the front-right or rear 
blind areas of a large haulage truck, the radio waves are detected 
by transponder units mounted on the truck. The prototype system 
then warns the haulage truck driver of a potential collision. 9 fig- 
ures. 


42677 (BM-IC—8947, pp 30-33) Novel truck-design con- 
cepts. Johnson, G.A. (Bureau of Mines, Minneapolis, MN). 
1983. GPO. File Number T184901288. (CONF-8308186—; 
CONF-8308187—; CONF-8308188—). 

From Bureau of Mines technology transfer seminar on safety 
in the use and maintenance of large mobile surface mining equip- 
ment; Tucson, AZ, USA (16 Aug 1983). 

The Bureau of Mines, MSHA, equipment manufacturers, and 
mine operators have tried many approaches to reduce the growing 
number of accidents associated with large haulage trucks. The 
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Bureau first sponsored research to develop and test retrofit technol- 
ogy to improve visibility systems, improve ingress-egress systems, 
improve bumper designs, improve fire detection and suppression, 
and improve collision detection and avoidance. Longer term, high 
risk work was also initiated to reduce the inherent hazards associat- 
ed with current designs of large haulage trucks. All of these 
projects have been carried out in cooperation with mining compa- 
nies, equipment manufacturers, and/or academic institutions to 
assure that the research results cost effectively met the generic 
needs of the industry. This paper summarizes a feasibility analysis 
of novel design concepts for large haulage vehicles. A preliminary 
design of a completely novel, 170-ton-capacity truck configuration 
is presented as a case example. 5 figures. 


42678 (BM-IC—8947, pp 34-44) Operator alertness stud- 
ies. Wilson, R.J. (Bureau of Mines, Minneapolis, MN). 1983. 
GPO. File Number T184901288. (CONF-8308186—; CONF- 
8308187—; CONF-8308188—). 

From Bureau of Mines technology transfer seminar on safety 
in the use and maintenance of large mobile surface mining equip- 
ment; Tucson, AZ, USA (16 Aug 1983). 

Mobile mine equipment accidents attributable to a lack of 
alertness on the part of the equipment operator are of growing con- 
cern to the mineral industry. An investigation into the potential for 
monitoring certain physiological factors as a means of determining 
states of decreased alertness was undertaken by the Bureau of 
Mines. Various oculomotor activities such as eyeblink rates, eye 
closure duration, and the timing of eyeblinks relative to a presented 
stimulus were monitored. Changes in pupil size were also recorded. 
Both blink rate and eye closure duration proved to be sensitive to 
the nature of the task. Blinking was also found to be timed so as to 
least interfere with the incoming information presented in the series 
of tests. Measures of pupillary diameter change were not found to 
be correlative to alterations in levels of alertness. 


42679 (BM-IC—8947, pp 45-54) Large ROPS and opera- 
tor restraint device research. Swan, S.A. (Bureau of Mines, 
Minneapolis, MN). 1983. GPO. File Number T184901288. 
(CONF-8308186—; CONF-8308187—; CONF-8308188—). 

From Bureau of Mines technology transfer seminar on safety 
in the use and maintenance of large mobile surface mining equip- 
ment; Tucson, AZ, USA (16 Aug 1983). 

Once the protective structure around a driver is assured, in 
the event of a rollover, the need exists to increase the number of 
operators of surface mining equipment using restraint devices, such 
as seatbelts, that keep them inside the structural protection. Al- 
though ROPS and seatbelts are required on all mobile mining 
equipment, injuries are still occurring to operators who do not use 
the seatbelts for containment within the protective areas of the 
ROPS during rollover. The three most common complaints regis- 
tered by operators about seatbelts were fit, comfort, and conven- 
ience. Therefore these aspects of the restraint system were first ad- 
dressed and analyzed. To satisfy these criteria and retain the opera- 
tor safely in the seat in the event of vehicle rollover, two new 
design concepts were developed. The first design uses a vehicle- 
sensitive retractor (VSR) which relies on a counterweight to acti- 
vate the belt locking mechanism any time the gravitational forces 
displace the counterweight owing to vehicle attitude or accelera- 
tion-deceleration forces. The automotive VSR mechanism operates 
at approximately 0.3 g. For off-road vehicles it was adjusted to op- 
erate at 0.75 g. Simulated rough terrain tests and rollover tests indi- 
cated that this should be both a safe and an acceptable activation 
level. 


42680 (BM-IC—8947, pp 55-62) Off-highway haulage 
truck maintenance safety. Long, D.A. (Bureau of Mines, 
Minneapolis, MN). 1983. GPO. File Number T184901288. 
(CONF-8308 186—; CONF-8308187—; CONF-8308188—). 

From Bureau of Mines technology transfer seminar on safety 
in the use and maintenance of large mobile surface mining equip- 
ment; Tucson, AZ, USA (16 Aug 1983). 

This paper assesses the haulage truck maintenance safety 
problem and reports in detail maintenance accident data for recent 
years. Further analysis quantifies the safety hazard in terms of job 
activities, truck components and systems, tools involved, and truck 
design. Together with practical information obtained from industry 
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experts, recommendations are presented to enable the mining indus- 
try to make changes where specifically needed to abate the increas- 
ing safety hazard to truck maintenance mechanics. 


42681 (BM-IC—8947, pp 63-66) Performance-based 
training for mobile equipment operators. Collins, B.; Krupp, 
K.; Unger, R.L. (Woodward Associates, Inc., San Diego, 
CA; Bureau of Mines, Pittsburgh, PA). 1983. GPO. File 
Number T184901288. (CONF-8308186—; CONF-8308187—; 
CONF-8308188—). 

From Bureau of Mines technology transfer seminar on safety 
in the use and maintenance of large mobile surface mining equip- 
ment; Tucson, AZ, USA (16 Aug 1983). 

To help upgrade and standardize the quality of training in 
the mining industry, Woodward Associates, Inc., under contract to 
the Bureau of Mines, is developing and validating a performance- 
based training system for mobile equipment operators. The goals of 
the training system are to reduce injuries and fatalities, reduce 
equipment maintenance replacement, and increase productivity of 
the overall mine operation. This paper presents the haulage truck 
training system as a case example. 


42682 (BM-IC—8947, pp 67-80) Stability indicators for 
front-end loaders. Wray, G.; Kwitowski, A.J. (Stevens Inst. 
of Tech., Hoboken, NJ; Bureau of Mines, Pittsburgh, PA). 
1983. GPO. File Number T184901288. (CONF-8308186—; 
CONF-8308187—; CONF-8308188—). 

From Bureau of Mines technology transfer seminar on safety 
in the use and maintenance of large mobile surface mining equip- 
ment; Tucson, AZ, USA (16 Aug 1983). 

This paper describes the development of a stability-indicat- 
ing system for use in minimizing the occurrence of front-end loader 
(FEL) rollovers in mining. The development proceeded in three 
phases: definition of FEL stability-instability characteristics; design 
of a first-generation stability indicator; and design of a simplified, 
second-generation stability indicator. Goals met by the final design 
include confirmation of a simplified methodology for detecting ma- 
chine instability; the ability to be installed on new loaders during 
manufacture or on older loaders on a retrofit basis; and reliable, 
easily interpretable operation. 


42683 (BM-IC—8947, pp 81-86) Bulldozer noise control. 
Bartholomae, R.C.; Bobick, T.G. (Bureau of Mines, Pitts- 
burgh, PA). 1983. GPO. File Number T184901288. (CONF- 
8308186—; CONF-8308187—; CONF-8308188—). 

From Bureau of Mines technology transfer seminar on safety 
in the use and maintenance of large mobile surface mining equip- 
ment; Tucson, AZ, USA (16 Aug 1983). 

Bulldozer noise is the most serious noise problem for surface 
miners today. Not only are bulldozers the most common type of 
mobile equipment, but the majority of their operators are also ex- 
posed to more noise than current Federal regulations allow. In 
1977, the Bureau of Mines responded to this problem by developing 
retrofit noise control treatments that reduce the noise that reaches 
the operator. These treatments were specifically designed to be 
readily installed in the field at low cost. In 1978, these treatments 
were installed on two Caterpillar D9G’s and an International Har- 
vester TD-25C in surface coal mines to demonstrate the noise re- 
duction that can be achieved under actual production conditions. 
This paper presents the results of the field demonstrations. 


42684 (BM-IC—8947, pp 87-97) Improved haul road 
berm design. Miller, G.G.; Stecklein, G.L.; Labra, J.J. 
(Bureau of Mines, Spokane, WA; Southwest Research Inst., 
San Antonio, TX). 1983. GPO. File Number T184901288. 
(CONF-8308186—; CONF-8308187—; CONF-8308188—). 

From Bureau of Mines technology transfer seminar on safety 
in the use and maintenance of large mobile surface mining equip- 
ment; Tucson, AZ, USA (16 Aug 1983). 

Edge-of-road berms, guardrails, boulders, concrete barriers, 
median berms, and escape lanes were evaluated for their ability to 
redirect, restrain, or roll over onto the roadway a runaway haulage 
vehicle. Geometric-scale model simulations, full-scale field tests, 
and computer simulations were used, where possible, to evaluate 
each restraint system design at vehicle approach conditions of 30 
mph, 30° impact, and carrying a full payload. The results of this 
study indicate that the construction requirements of berms can be 
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directly related to the size of the largest vehicle to be restrained, 
and the composition and state of compaction of the berm material. 
For significantly compacted berms, it is recommended that berms 
be constructed to three times axle height for vehicles of 85 tons ca- 
pacity or less; for vehicles larger than 85 tons, the berms should be 
constructed to four times axle height. Berms must be constructed to 
slopes greater than 40°. When berms cannot be constructed to a sig- 
nificant state of compaction, as indicated by tire sinkage qualifica- 
tion tests, the size of the berm must be increased according to the 
included recommendations to properly restrain a runaway haulage 
vehicle. The choice of a particular guardrail design depends on the 
vehicle size, velocity, and angle of approach. Guardrail configura- 
tions were analyzed for their capability to redirect 35-, 85-, and 
170-ton loaded haulage vehicles traveling up to 35 mph with a 60°) 
approach angle. Although guardrails can redirect a large haulage 
vehicle, they are generally too expensive for normal haul road use 
and are restricted to permanent or narrow elevated roadways. Bar- 
riers eliminate the possibility of a vehicle vaulting a berm. 


42685 (BM-IC—8948) Back injuries. Peay, J.M. (comp.). 
(Bureau of Mines, Pittsburgh, PA (USA). Pittsburgh Re- 
search Center). 1983. 114p. (CONF-8308184—; CONF- 
8308183—). GPO. File Number T184901452. 

From Bureau of Mines technology transfer symposium on 
back injuries; Pittsburgh, PA, USA (9 Aug 1983). 

These proceedings consist of papers presented at two Bureau 
of Mines Technology Transfer symposia on reducing back injuries 
in the mining industry. The symposia were held in August 1983 and 
covered a wide range of topics related to a more fundamental un- 
derstanding of factors that lead to back injuries and aproaches for 
reducing the frequency and severity of such injuries. Ten papers 
have been entered individually into EDB and ERA; one paper had 
been entered previously from other sources. (LTN) 


42686 (BM-IC—8948, pp 3-22) Materials handling meth- 
ods and problems in underground coal mines. Unger, R.L.; 
Connelly, D.J. (Bureau of Mines, Pittsburgh, PA). 1983. I. 
File Number 1184901452. (CONF-8308184—; CONF- 
8308183—). 

From Bureau of Mines technology transfer symposium on 
back injuries; Pittsburgh, PA, USA (9 Aug 1983). 

Materials handling accidents have been identified as a signifi- 
cant problem area in underground coal mines. Bureau of Mines re- 
search has provided a better understanding of the numerous factors 
contributing to materials handling problems. In this paper, descrip- 
tions and examples of current materials handling methods and prob- 
lems in underground coal mines have been presented, as reported in 
Bureau of Mines research studies. Materials handling activities have 
been defined by the various mining operations which describe their 
general purpose. These materials handling functions are: Production 
End Use, Production Supply, Section Move, Equipment Mainte- 
nance, and Mine Maintenance. A survey of representative sample of 
underground coal mines has resulted in a description of the meth- 
ods, practices, flow paths, and items typical of materials handling 
activities. In addition, several specific problem areas associated with 
materials handling in underground coal mines, such as manual han- 
dling actions accidents, inefficient use of labor, and hazardous envi- 
ronmental conditions, have been discussed. In summary, this paper 
has provided an overview of the methods and problems of materi- 
als handling in underground coal mines. 


42687 (BM-IC—8948, pp 23-31) Activities and objects 
most commonly associated with underground coal miners’ 
back injuries. Peters, R.H. (Bureau of Mines, Pittsburgh, 
PA). 1983. I. File Number T184901452. (CONF-8308184—; 
CONF-8308183—). 

From Bureau of Mines technology transfer symposium on 
back injuries; Pittsburgh, PA, USA (9 Aug 1983). 

Recent national statistics on factors associated with under- 
ground coal miners’ back injuries are presented. Particular attention 
is given to describing combinations of events and conditions that 
account for over 1% of these back injuries. Most of the statistics 
presented in this paper are derived from Mine Safety and Health 
Administration’s (MSHA) records of injury data and short narrative 
accounts of injuries. It is concluded that since there are such a vari- 
ety of factors that contribute to back injuries, significant improve- 





5679 / ERA-9/21 


ments can be realized only through a broad, multifaceted approach 
to prevention. 


42688 (BM-IC—8948, pp 32-40) Analysis of coal mining 
back injury statistics. Stobbe, T.J.; Plummer, R.W. (S and P 
Associates, Morgantown, WV). 1983. I. File Number 
T184901452. (CONF-8308184—; CONF-8308183—). 

From Bureau of Mines technology transfer symposium on 
back injuries; Pittsburgh, PA, USA (9 Aug 1983). 

Injury and illness in industry are at best complex problems. 
One of the biggest of these problems is the overexertion injury. 
This is commonly characterized as a strain or sprain injury. In its 
most severe form, it occurs to the back and necessitates disk sur- 
gery. This study collected and analyzed existing data of job-related 
overexertion injury data for coal miners employed by a major coal 
company during the years 1977 to 1982. The purpose of this analy- 
sis was to determine the magnitude of overexertion injuries, to de- 
termine the severity of the injuries, and to identify specific activities 
that account for large numbers of back injuries. 


42689 (BM-IC—8948, pp 41-46) Two back risks in 
mining: lifting and pushing and pulling. Andres, R.O. (Univ. 
of Michigan, Ann Arbor). 1983. I. File Number 
T1I84901452. (CONF-8308184—; CONF-8308183—). 

From Bureau of Mines technology transfer symposium on 
back injuries; Pittsburgh, PA, USA (9 Aug 1983). 

There are several recently developed analytical tools avail- 
able for studying working situations, such as mining, that have high 
musculoskeletal injury rates and severity rates. Only two techniques 
of predicting overexertion injuries to the low back have been dis- 
cussed in this paper, along with some example applications to 
mining. As research progresses in ergonomics, more use must be 
made of its results by the industries that can benefit most from its 
applications; hence, a unique possibility for cooperation among aca- 
demia, management, and labor exists and should be pursued. 14 ref- 
erences, 5 figures. 


42690 (BM-IC—8948, pp 47-53) Field testing of workers 
involved in material handling. Kroemer, K.H.E. (Ergonomics 
Research Inst., Blacksburg, VA). 1983. I. File Number 
T184901452. (CONF-8308184—; CONF-8308183—). 

From Bureau of Mines technology transfer symposium on 
back injuries; Pittsburgh, PA, USA (9 Aug 1983). 

Many industrial jobs require the worker to manipulate ob- 
jects, position loads, and perform other physical activities that are 
usually understood as lifting. The physical efforts involved in lifting 
often overload the physical capability of the people performing 
them, leading to very large numbers of job-related injuries and to 
very high costs in terms of lost time, compensation payments, and 
retraining of new personnel. Thus, industry is trying to either select 
people according to their strength, to train them so that they are 
able to perform stressful jobs, or to limit the loads to be moved by 
workers so that they will not be overstressed. For screening, reli- 
able and valid tests are needed that assess the capability of an indi- 
vidual to manipulate loads. Relatedly, job requirements must be 
known regarding the type and magnitude of loads to be manipulat- 
ed. Both tasks are interrelated because job requirements should 
match the operator's capability to perform the jobs, and vice versa. 
Sponsored and coordinated by NIOSH, several researchers cooper- 
ated to determine the conditions that would either constitute safe or 
hazardous lifting requirements. A summary of the research and rec- 
ommendations derived from it were published in the 1981 NIOSH 
Work Practices Guide for Manual Lifting. 10 references. 


42691 (BM-IC—8948, pp 54-63) Lifting capacity deter- 
mination. Ayoub, M.M.; Selan, J.L.; Karwowski, W.; Rao, 
H.P.R. (Texas Tech Univ., Lubbock; Iowa State Univ., 
Ames). 1983. I. File Number T184901452. (CONF- 
8308184—; CONF-8308183—). 

From Bureau of Mines technology transfer symposium on 
back injuries; Pittsburgh, PA, USA (9 Aug 1983). 

Given the large number of tasks in the mining industry that 
require manual materials handling (MMH) and the enormous costs 
associated with musculoskeletal injuries resulting from MMH, job 
design and employee placement procedures for MMH tasks in the 
mining industry would be beneficial. A major step in establishing 
these procedures is the determination of the lifting capacity of the 
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individual or population performing a given lifting task. The three 
primary approaches used to determine lifting capacity are the bio- 
mechanical approach, the physiological approach, and the psycho- 
physical approach. This paper proposes the use of the psychophys- 
ical approach to determine lifting capacity owing to the fact that it 
attempts to combine the biomechanical and physiological stresses 
present in all lifting tasks under a measure of perceived stress. A 
mathematical, fuzzy-sets-based model of lifting capacity is presented 
that demonstrates the combining or acceptability measure for psy- 
chophysical stress. Advantages of the fuzzy-sets-based model and 
examples of its use are given. 23 references, 8 figures. 


42692 (BM-IC—8948, pp 64-73) Job design for manual 
material handling tasks. Ayoub, M.M.; Selan, J.L.; Rao, 
H.P.R. (Texas Tech Univ., Lubbock). 1983. I. File Number 
T184901452. (CONF-8308184—; CONF-8308183—). 

From Bureau of Mines technology transfer symposium on 
back injuries; Pittsburgh, PA, USA (9 Aug 1983). 

A procedure for job design of and employee placement into 
manual material handling (MMH) tasks based on job demand and 
employee capacity is discussed. The first step involves an extensive 
analysis of selected jobs in terms of injury data (nature of injury, 
number of lost workdays, etc.) and lifting requirements of the job 
(weight, frequency, range of lift, etc.). The measure of job stress to 
be used is a job severity index (JSI). The JSI is the ratio of the job 
demand to the capacity of the person or population working under 
the job conditions, expressed as the time frequency weighted aver- 
age of the maximum weight required by each task divided by the 
smallest lifting capacity given the lifting task conditions. The JSI 
provides a means to measure job severity and to define the relation- 
ship between this measure and an acceptable measure of injury po- 
tential. Procedures for job design and employee placement based on 
the JSI are discussed and examples are given. 12 references, 6 fig- 
ures. 


42693 (BM-IC—8948, pp 81-87) Training procedures to 
reduce low back injuries. Selby, N.C. (Spine Education 
Center, Dallas, TX). 1983. I. File Number T184901452. 
(CONF-8308184—; CONF-8308183—). 

From Bureau of Mines technology transfer symposium on 
back injuries; Pittsburgh, PA, USA (9 Aug 1983). 

Back injuries are a major health problem in the United 
States, but can be prevented and controlled through education and 
training if the material is designed for the person on the job. It 
must be informative, interesting, fast-moving, and relative. Body 
mechanics concepts must be emphasized in different ways to the in- 
dividual can adopt the positions that work best for his or her situa- 
tion both at work and at home. Practical demonstration is impor- 
tant, but actual participation in sitting, standing, lifting, and pivot- 
ing procedures is essential. The trainer must be well-prepared 
before the employee can be expected to retain the information pre- 
sented. Followup is a mandatory part of any safety program. If em- 
ployees are given appropriate information, they can and will take 
responsibility for their own back health care. 15 references, 3 fig- 
ures. 


42694 (BM-IC—8948, pp 88-101) Manual materials han- 
dling (MMH) training program for the mining industry. Con- 
nelly, D.J. (Bureau of Mines, Pittsburgh, PA). 1983. I. File 
Number T184901452. (CONF-8308184—; CONF-8308183— 


k 

From Bureau of Mines technology transfer symposium on 
back injuries; Pittsburgh, PA, USA (9 Aug 1983). 

Back injuries have been a continuous and increasing problem 
in the mining industry. Accident statistics reveal that most back in- 
juries occur during manual materials handling activities. Various 
methods have been attempted to control these accidents. Training 
in safe materials handling is one approach that has been used over 
the years. This paper provides a number of general recommenda- 
tions and specific examples to assist training personnel in the mining 
industry to develop a manual materials handling training course to 
reduce back injuries. 12 references, 6 figures, 3 tables. 
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42695 (BM-IC—8948, pp 102-110) Mechanization of ma- 
terials handling tasks. Unger, R.L. (Bureau of Mines, Pitts- 
burgh, PA). 1983. I. File Number T184901452. (CONF- 
8308184—; CONF-8308183—). 

From Bureau of Mines technology transfer symposium on 
back injuries; Pittsburgh, PA, USA (9 Aug 1983). 

The Bureau of Mines is sponsoring research aimed at reduc- 
ing the manual effort required to transport or transfer materials 
used in underground coal mines. Specifically, production supply, 
mine maintenance, and equipment maintenance materials handling 
activities are discussed. A daily supply handling system is present- 
ed, as well as several concepts to reduce manual handling require- 
ments during equipment and mine maintenance. 13 figures. 


42696 (CONF-8310302—2) Coal mine safety and produc- 
tivity. Peterson, C.R. (Massachusetts Inst. of Tech., Cam- 
bridge (USA). Dept. of Mechanical Engineering). 25 Oct 
1983. 14p. MIT, Cambridge, MA 02139. File Number 
1184901574. 

From MIT industrial liaison program symposium on using 
coal benignly; Cambridge, MA, USA (23 Oct 1983). 

Mining is already a highly mechanized activity, and likely to 
become more so. It is obvious that the necessary advances in tech- 
nology will involve machinery as well as mining systems. While the 
mining engineer of necessity has been highly interdisciplinary in the 
application of equipment and technology in mining operations, 
rarely has the interdisciplinary effort reached back into the basic 
creative processes necessary for substantial innovation. What is 
needed is a program that matches equipment possibilities and con- 
straints with mining needs and hazards at the outset, considering 
the system and equipment simultaneously. The Center for Innova- 
tive Mining Systems and Equipment, combining the pertinent 
strengths of M.I.T. and Penn State, will provide the ideal interdisci- 
plinary team to develop practical, innovative, and substantial im- 
provements in mining technology. By working together these two 
leading institutions provide the breadth and technical excellence to 
conceive, design, evaluate, and develop new systems that demand 
simultaneous consideration of mining systems, mine planning and 
operation, machine design, control systems, and commercial reali- 
ties. The mining industry’s longstanding problems are likely to 
remain standing if its considerable research expenditures are contin- 
ually dribbled away in fragmented, piecemeal, short-range efforts. 
Although revolutionary programs cannot be neglected, the Center 
provides a new vehicle through which a portion of the total re- 
search expenditure can be directed to a sustained, long-range, co- 
ordinated, industry program, stepping beyond the unnecessary con- 
straints and complexity of mature conventional systems and the 


prohibitive economic barriers faced by any single commercial ven- 
ture. 


42697 (CSIRO-DAG-TR—136) Standard procedure for 
DELTAP apparatus. Dinges, D. (Commonwealth Scientific 
and Industrial Research Organization, Mount Waverley 
(Australia). Div. of Geomechanics). 1983. 30p. Common- 
wealth Scientific and Industrial Research Organization, Div. 
of Geomechanics, Mount Waverley, Australia. 

The operating procedure and design of the DELTAP appa- 
ratus is described in detail. The apparatus permits a laboratory test 
to be completed within four hours. The indices obtained from the 
tests are based on the principle of gas desorption and are used to 
classify coals in terms of their proneness to outbursting. (4 refs.) 


42698 (DOE/FE/00016—T55) Dust control technology 
for longwall mining. Technical progress report, No. 36, July 
1-31, 1984. Ruggieri, S.K. (Foster-Miller Associates, Inc., 
Waltham, MA (USA). Engineering Systems Group). 21 
Aug 1984. Contract AI01-81FE00016. 5p. NTIS, PC A02/ 
MF AOl1; 1; GPO Dep. File Number DE84016178. 

Portions are illegible in microfiche products. 

Preliminary analysis of the data from the Emery Wilberg 
Mine evaluation showed that the intake dust level and ventilation 
conditions were virtually constant throughout the evaluation. These 
factors coupled with the consistent cutting sequence of the shearer 
appear to have resulted in very reliable data. The evaluation exam- 
ined four major test conditions: open stageloader with baseline 
sprays (10 gpm); open stageloader with all spraybars operating (20 
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gpm); covered stageloader with baseline sprays (10 gpm); and cov- 
ered stageloader with all spraybars operating (20 gpm). Data was 
recorded during both the cutting and clean-up passes. Very little 
dust was generated during the clean-up pass. Any dust reductions 
due to improved conditions were difficult to detect because of low 
dust levels. During the cutting pass, dust levels were considerably 
higher and the improvements were quite obvious. With an open sta- 
geloader the changes from baseline conditions to that of all spray 
systems operating produced dust reductions of up to 50 percent 
within the headgate and 2 30 percent improvement at shield 
number 20. Under baseline operating conditions, the dust levels 
produced with an open stageloader were compared with the levels 
produced with the stageloader covered. The results showed a sig- 
nificant improvement in the discharge region of the crusher, with 
40 percent improvements at the headgate operator and shield 
number 20. It appears that covering the stageloader provides the 
largest reduction in dust levels. The application of additional water 
to the spraybars produced further improvements. Reductions in belt 
entry dust levels were directly related to the amount of water ap- 
plied to the stageloader to belt transfer point spraybar. 


42699 (ICTIS/TR—25) Outbursts in coal mines. Jack- 
son, L.J. (International Energy Agency Coal Research, 
London (UK)). May 1984. 55p. C; IEA Coal Research, 
London, England. 

Unexpected instantaneous outbursts of coal and gas have 
been a major hazard to underground coal mining for many years 
and, despite much research expenditure, continue to cause serious 
problems, particularly where mining depths and rates of advance 
are increasing. This review describes the phenomenon of outbursts, 
current research into the problem and the degree of success of the 
various prediction, prevention and control methods in the countries 
most affected. Applied research concentrates on three aspects: 
methods of identifying seams or parts of seams in which there are 
high concentrations of stress and hence outbursts are a possibility; 
monitoring the behaviour of outburst-prone strata during mining to 
warn of impending outbursts; and measures which may be taken 
either to alleviate the strata and gas pressures threatening to 
produce the outburst or to trigger outbursts in a controlled fashion. 
Pure research considers the mechanisms of outbursts from a phy- 
sico-mechanical and chemical point of view with the aim of defin- 
ing a coherent mode! of the outburst process on which the predic- 
tion, prevention and control methods can be based. Although mines 
still have to be closed down because of the problem in many coun- 
tries a general mood of optimism prevails over the ability to contin- 
ue to produce coal under outburst conditions. It would probably be 
fair to say that prediction, prevention and control methods which 
are universally applicable because they are based on correct phy- 
sico-mechanical models of the process have yet to be found. For 
this reason, outbursts still occur in areas which are believed to have 
been made safe for mining. (147 refs.) 


42700 (ICTIS/TR—25) Outbursts in coal mines. Jack- 
son, L.J. (International Energy Agency Coal Research, 
London (UK)). May 1984. 55p. NTIS (US Sales Only), PC 
A04/MF AO1. File Number DE84901291. 

Unexpected instantaneous outbursts of coal and gas have 
been a major hazard to underground coal mining for many years 
and, despite much research expenditure, continue to cause serious 
problems, particularly where mining depths and rates of advance 
are increasing. This review describes the phenomenon of outbursts, 
current research into the problem and the degree of success of the 
various prediction, prevention and control methods in the countries 
most affected. Applied research concentrates on three aspects: 
methods of identifying seams or parts of seams in which there are 
high concentrations of stress and hence outbursts are a possibility; 
monitoring the behavior of outburst-prone strata during mining to 
warn of impending outbursts; and measures which may be taken 
either to alleviate the strata and gas pressures threatening to 
produce the outburst or to trigger outbursts in a controlled fashion. 
Pure research considers the mechanisms of outbursts from a phy- 
sico-mechanical and chemical point of view with the aim of defin- 
ing a coherent model of the outburst process on which the predic- 
tion, prevention and control methods can be based. Although mines 
still have to be closed down because of the problem, in many coun- 
tries a general mood of optimism prevails over the ability to contin- 
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ue to produce coal under outburst conditions. It would probably be 
fair to say that prediction, prevention and control methods which 
are universally applicable because they are based on correct physi- 
comechanical models of the process have yet to be found. For this 
reason, outbursts still occur in areas which are believed to have 
been made safe for mining. 147 references, 15 figures, 2 tables. 


42701 (NP—4770350) Rationalising association of the 
hard coal mining industry - annual report 1982. (Rationali- 
sierungsverband des Steinkohlenbergbaus, Essen (Germany, 
F.R.)). 1984. 19p. (In German). NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE84770350. 

The association supports the rationalisation in the hard coal 
mining industry and other measures taken by its members to 
strengthen the competitive power of hard coal mining. The associa- 


‘tion has also taken the responsibility for the national hard coal re- 
serve. 


42702 (NP—4770445) Experiences with the control of 
face machinery materials from the surface. (Westfaelische 
Berggewerkschaftskasse, Bochum (Germany, F.R.). Inst. 
fuer Betriebsfuehrung im Bergbau). 1982. 9p. (In German). 
NTIS (US Sales Only), PC A02/MF A0Ol. File Number 
DE84770445. 

Control boards to control the mining machinery materials 
can be placed at the face-road junction, on the mining road, above 
the mining road and at the surface. The intrinsicly safe sound fre- 
quency control is used in the control boards at the surface. Eco- 


nomical and operational advantages of the control at the surface are 
discussed. 


42703 (NP—4770446) Directions on the application of 
REFA methods of the working study in mining. (Westfae- 
lische Berggewerkschaftskasse, Bochum (Germany, F.R.). 
Inst. fuer Betriebsfuehrung im Bergbau). 1982. 14p. (In 
German). NTIS (US Sales Only), PC A02/MF AOl1. File 
Number DE84770446. 

The application of the methodic procedure of the working 
study in the underground mining operation is presented by several 
examples. The topics ergonomy and working safety, data gathering 
and evaluation, work, material flow and product designing are dis- 
cussed. The working study contributes to uncover the manifold 


points of rationalization in the mines and to realize them one after 
another. 


42704 (ORNL—6070) National inventory of abandoned 
mine land problems: an emphasis on health, safety, and gener- 
al welfare impacts. Honea, R.B.; Baxter, F.P. (Tennessee 
Valley Authority, Knoxville (USA); Oak Ridge National 
Lab., TN (USA)). Jul 1984. Contract AC05-840R21400. 
422p. NTIS, PC A18/MF A011; 1; GPO Dep. File Number 
DE84016741. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

In 1977 Congress passed the Surface Mining Control and 
Reclamation Act, which provided for the abatement of abandoned 
mine land (AML) problems through a reclamation program funded 
by a severance tax on current mining. AML was defined as any 
land, including associated buildings, equipment, and affected areas, 
that was no longer being used for coal mining by August 1977. 
This act also created the Office of Surface Mining (OSM) in the 
Department of the Interior to administer the AML program and to 
assume other regulatory and research responsibilities. This report 
documents the design, implementation, and results of a National in- 
ventory of the most serious problems associated with past mining 
practices. One of the objectives of the Inventory was to help OSM 
and the participating states locate, identify, and rank AML prob- 
lems and estimate their reclamation costs. Other objectives were to 
encourage states and Indian tribes to collect such data and to pro- 
vide OSM with the information necessary to guide its decision- 
making processes and to quantify the progress of the reclamation 
program. Because only limited funds were available to design and 
implement the National inventory and because the reclamation fund 
established by the Act may never be sufficient to correct all AML 
problems, OSM has focused on only the top-priority problems. It is 
stressed that this is not an inventory of AML features but rather an 
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inventory of AML impacts. It should be noted that the data and 
analysis contained in this report are based on a data collection 
effort conducted by the states, Indian tribes, and OSM contractors 
between 1979 and mid-1982. 


42705 Simulation of a small surface coal operator. Kinek, 
P.A.; Jambekar, A.B. (Bureau of Mines, Pittsburgh, PA). 
Simulation; 42: No. 3, 125-131(Mar 1984). 

A simulation model has been constructed as a framework to 
study the consequences of government regulations, and the delays 
inherent in these regulations, on the functional areas of small sur- 
face coal operators. This paper specifically looks at the effect of the 
Surface Mining and Reclamation promulgated by Congress in 1977. 
The act has altered basic operating decisions of coal operators in 
land management. Some of the critical changes the regulations have 
brought about are lengthy and costly permit preparation proce- 
dures, lengthy local and state review of permits and lands, in- 
creased bond fees, and costly reclamation requirements. The pro- 
posed model is useful as a quick turn-around policy analysis tool. A 
complete computer program written in DYNAMO is available and 
may be obtained from the authors. The principal recommendation 
is that OSM together with state and local public officials develop a 
management system that will shorten the permitting process and 
bonding delays, establish certain standards regarding delays, and 
make every attempt to meet them. In short term, a preferential 
treatment to small coal operators may be almost a no cost solution. 
Any financial help in the form of reducing permitting and bonding 
fee, without process, may not yield an intended purpose of keeping 
qualified, experienced, and responsible operators in busines. 
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REFER ALSO TO CITATION(S) 01300042637, 42641, 42661, 42702, 42738, 
42742, 42743, 42749, 42752, 42755, 42759, 42766, 43206 


42706 (AD-A—140515/8) Coal-use economics methodolo- 
gy for Navy bases. Phase II of engineering services for coal 
conversion guidance. Final report 1 Oct 82-30 Sep 83. 
McCone, A.I.; Doss, H.S.; Yim, Y.J.; Moyer, G.F. (Bechtel 
Group, Inc., San Francisco, CA (USA)). Feb 1984. 252p. 
NTIS, PC A12/MF A0O1. 

A study defining feasibility and costs of preparation and uti- 
lization of coal mixture fuels at Navy bases was performed. The 
study established equipment requirements, flows, and capital and 
annual costs of coal-oil mixture and coal-water mixture preparation 
plants for Navy base heating systems operating between 100,000 Ib/ 
hr and 800,000 lb/hr of steam. Combustion properties of coal mix- 
ture fuels were analyzed. Procedures for calculating mixture fuel 
preparation and utilization costs at a typical Navy base were auto- 
mated. The attached user manual was prepared for a computer pro- 
gram that calculates flows and costs for coal-fired steam and power 
generation facilities at Navy bases. The manual describes computa- 
tional methods, program input, program output, program data 
tables, program execution, error processing, testing procedures, and 
code structure. Appendices include a sample run and a listing of 
program data tables. 


42707 (CONF-830483—Vol.1) Coal slurry combustion 
and technology. Volume 1. (USDOE Pittsburgh Energy 
Technology Center, PA). 1983. 805p. NTIS, PC A99/MF 
A01; 1; GPO Dep. File Number DE84007930. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

Portions are illegible in microfiche products. 

Volume I contains papers presented at the following sessions 
of the Coal Slurry Combustion and Technology Symposium: (1) 
slurry preparation and handling techniques - laboratory and com- 
mercial scale; (2) additives considerations; (3) benefication; (4) eco- 
nomics and commercialization; (5) demonstration projects; and (6) 
equipment. Forty-two papers have been processed for inclusion in 
the Energy Data Base. (ATT) 
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42708 (CONF-830483—Vol.1, pp 3-16) Coaliquid coal 
slurry fuel program - 1983. Hawkins, G.T. (CoaLiquid, Inc., 
Louisville, KY). 1983. NTIS, PC A99/MF AOl1. File 
Number DE84007930. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). . ; 

CoaLiquid has the first commercial undertaking involving a 
central preparation plant and a long-term customer contract within 
the United States market. We plan to expand the Florida market 
and explore other major market centers in the United States. Even 
in this period of low oil prices, a major market potential still exists 
for coal slurry fuels. This market attraction is not a result merely of 
a low oil market, but a result of both low oil and low coal prices. It 
must be remembered that it is not the fixed price of oil or coal that 
makes the market for coal-oil water mixtures (COW), but it is the 
price differential on a thermal basis of both of these two commod- 
ities that makes COW either an attractive or unattractive alterna- 
tive fuel. We are continuing in our three-phase development pro- 
gram for new fuels, evolving from a foundation on coal-oil fuels. 
This is then coupled with the most cost effective coal beneficiation 
technology, ultimately resulting in low cost coal-water mixture fuel. 
Further we continue to explore other alternative slurry blends such 
as petroleum coke and sewerage sludge as a carbon source for use 
in slurry fuels. We are now aggressively taking our technologies 
international to the vehicle of CoaLiquid International, B.V. We 
have several in-country ventures and projects already identified and 
hope to have many more during the upcoming months. 5 figures. 


42709 (CONF-830483—Vol.1, pp 17-36) Coal - No. 2 oil 
mixtures - pipelining and combustion tests. Singh, V.P. (On- 
tario Hydro, Toronto). 1983. NTIS, PC A99/MF A0O1. File 
Number DE84007930. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

An in-station coal- No. 2 oil mixture ignition system is ex- 
pected to contain long pipelines, therefore, an experimental investi- 
gation was carried out to establish the pressure drop and the degree 
of segregation of coal from the coal- No. 2 oil mixtures flowing in 
horizontal lines. It was found that an acceptable transport could be 
effected by operating at velocities in excess of about 0.6 m/s in a 5 
cm pipe and that a static, in-line mixer was very effective in ho- 
mogenizing a heterogeneous flowing mixture. The pressure drop in 
various pipes and fittings are presented. Preliminary small scale 
combustion experiments of a qualitative nature were also performed 
to test coal- No. 2 oil mixtures containing up to 50% by weight 
coal as a boiler light-off fuel. The results indicate acceptable per- 
formance with respect to spark ignition of the mixtures, flame sta- 
bility and smokiness, and ability to ignite main fuel pulverized coal. 
Burner tip erosion was identified as an area requiring further work. 
4 references, 6 figures, 6 tables. 


42710 (CONF-830483—Vol.1, pp 46-57) Ultra fine 
grinding of Australian brown coal for use in diesel engines. 
Kowalczewski, J.J.; Bandopadhayay, P.C.; Downie, R.J.; 
Read, W.R. (CSIRO, Highett, Australia). 1983. NTIS, PC 
A99/MF A0O1. File Number DE84007930. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

The potential for the use of Victorian brown coal/oil mix- 
ture (COM) in diesel engines is assessed. The research needs are 
identified and current activities outlined. Experiments aimed at pro- 
duction of very small particle sizes are described and the results 
presented, including an economic evaluation. 14 references, 3 fig- 
ures. 


42711 (CONF-830483—Vol.1, pp 88-108) Studies on ad- 
ditive for CWS. Watanabe, Shin-ichi; Yamamura, Masaaki; 
Katabe, Ken-ichi. (Kao Corp., Tokyo, Japan; Lion Corp., 
Tokyo, Japan). 1983. NTIS, PC A99/MF AO1. File Number 
DE84007930. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

Kao Corp. has been participating in the Advanced-Coal- 
Chain (ACC) project promoted by the Electric Power Develop- 
ment Co., developing software including additives of CWS. We 
have succeeded in developing ACC-100 which has excellent per- 
formance, and established the optimum addition method of ACC- 
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100 and the method of stabilizing CWS. At higher sii: yncen- 
tration ACC-500 was more effective than ACC-100. Features of 
ACC-100 are: imparts extremely high fluidity to the CWS at slurry 
concentration of 65 to 72 wt % even at a concentration as low as 
0.3 wt % (based on dry coal); and is versatile and effective for vari- 
ous kinds of coals. The best method to add ACC-100 in 2nd-stage 
grinding process is by adding all amount of ACC-100 at |st stage 
process. The CWS containing ACC-100 have very excellent fluidity 
and static stability for as long as 2 weeks by providing the mixing 
energy more than 24.8 wh/t.slurry. Features of ACC-S00 are: im- 
parts extremely high fluidity to the CWS at slurry concentration of 
70 to 76 wt % even at a concentration as low as 0.8 wt % (based 
on dry coal); and is versatile and effective for various kinds of 
coals. 13 figures, 5 tables. 


42712 (CONF-830483—Vol.1, pp 112-126) Studies on 
additives for coal slurries. Song, Y.; Wei, T.; Zhang, C.; Li, 
X.; Luo, C. (Academia Sinica, Taiyuan, China). 1983. 
NTIS, PC A99/MF AO1. File Number DE84007930. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

In order to prepare COM or CWS with high concentration 
of coal, good stability and fluidity, additives are usually used. Ca. 
200 surfactants produced in China (mainly anionic and nonionic 
types) were tested for preparation of COM or CWS irom 3 bitumi- 
nous coals and an anthracite. Three additives were selected for 
COM, which can be stored stably at 70°C for 7 to 15 days. Two 
additives were chosen for CWS with coal concentration between 
66 to 72 wt % and apparent viscosity around 800 to 1500 cp (at a 
shear rate of 36.89 sec™'). It can be stably stored at room tempera 
ture for more tnan one month. Burning test of COM with and with- 
out addition of additive were conducted in a 106 cm I.D. and 600 
cm long furnace. The results of flue gas analysis show that additive 
have not led to air pollution. Conclusions of this study are: additive 
AC-1 can make the COM prepared from Heilongjiang and Datong 
bituminous coals store stably at 70°C for 7 to 15 days, additive AC- 
2 or AC-3 can make the COM prepared from Heilongjiang and 
Taiyuan bituminous coals store stably at 70°C for 7 days; additive 
AW-1 can make the CWS at coal loading 70 wt % prepared from 
Taiyuan bituminous coal store stably at 20°C for more than 30 
days; and slurries with additive addition belong to non-Newtonian 
fluid possessing yield value and thixotropy. 9 references, 10 figures 
1 table. 


42713 (CONF-830483—Vol.1, pp 127-150) Effect of ad- 
ditive selection on coal water mixture. Kuo, H.; Lee, S.L.; 
Huang, Y.S. (Imperial Dynasty, Inc., Sherman Oaks, CA). 
1983. NTIS, PC A99/MF AOl1. File Number DE84007930. 

From 5. international symposium on coal slurry coimbustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

In order to produce CW with coal content of 70% Gr nore, 
its specific gravity must be less than 1. The higher the coal content, 
the lower will be the specific gravity. The coal contest of the CW 
is also directly related to both the composition of the coal and its 
particle size distribution, together with the quantity of cdditive 
used. It is very important to establish the theoretical relationship 
between these variables in order to further enhance the research 
and commercial development of CW mixture. We have discovered 
that the smaller the HLB (Hydrophile Lipophile Balance) \ alue of 
additive is, the lesser quantity will be needed for CW production. 
However, it is not easy to establish a ratio for the quantity of addi- 
tive needed to its HLB value as this also involves consideration of 
the additive’s characteristics, as well as the composition and parti- 
cle size distribution of the coal. To establish these relationships ex- 
perimentally, in order to theoretically assure the quality of CW, 
while lowering production costs, the most important step is to 
search for an additive with a small HLB value that is suitable for 
CW production. Under the condition that 70 u pulverized Coal and 
ray material for additives are purchased in large quantit 
duction of 1 million Btu CW of 70% coal content 
price of $3.50 is reasonable. If we pulverize the 70 u Coa Ives, 
we estimate that the cost of a 1 million Btu CW could be lowered 
to between $2.60 and $3.10. Such an economically valuable product 
would certainly be worth our full effort to research, deveiop and 
promote commercially. 9 tables. 
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42714 (CONF-830483—Vol.1, pp 151-175) Effects of 
coal type, surfactant, and coal cleaning on the rheological 
properties of coal water mixture. Kaji, R.; Muranaka, Y.; 
Otsuka, K.; Hishinuma, Y.; Kawamura, T.; Murata, M.; Ta- 
kahashi, Y.; Arikawa, Y.; Kikkawa, H.; Igarashi, T. (Hitachi 
Ltd., Ibaraki-ken, Japan; Hitachi, Ltd., Tokyo, Japan; Bab- 
cock-Hitachi, K.K., Tokyo, Japan; Babcock-Hitachi, K.K., 
Hiroshima-ken, Japan; Nippon Oil and Fats Co., Ltd., Ama- 
gasaki-shi, Japan). 1983. NTIS, PC A99/MF AOl. File 
Number DE84007930. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

The effects of coal properties and surfactants on the rheolo- 
gical characteristics of coal water mixtures were investigated. Coal 
water mixtures having the same particle size distribution with the 
top size of 300 wm were prepared using fifteen types of coals and 
six anionic surfactants, and their viscosities were measured using a 
rotational viscometer. [t was found that the hydrophilicity of coal 
surfaces greatly affects the rheology of coal water mixtures. The 
viscosities of coal water mixtures were well correlated to O/C 
atomic ratio, inherent moisture, and the amount of water absorbed 
by the coals. A fairly general rule was obtained for the effect of 
surfactants. A surfactant which is effective for one type of coal in 
reducing its slurry viscosity is also effective for other types of 
coals. The effect of coal cleaning was also studied. Slurries were 
prepared using coals which were cleaned by a froth flotation 
method and were found to have the same rheological properties as 
slurries of the original coals. 4 references, 13 figures, 4 tables. 


42715 (CONF-830483—Vol.1, pp 179-213) New deashed 
COM technique and demonstration test program. Matsuura, 
Yoshio; Sugino, Yutaka; Sato, Noboru; Nakamura, Yooichi; 
Muroi, Katsumi; Kamijo, Yasuhiko; Shinano, Kunizo. 1983. 
NTIS, PC A99/MF AO1. File Number DE84007930. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

ve constructed and tested a new deashed COM pilot plant 
which employs high and low speed agitating vessels in the oil ag- 
glomeration process. A 50% deashing ratio for Blair Athol coal 
was obtained with this pilot plant. Even in the case of oil agglom- 
eration using recirculated waste water, the coal pellets had the 
same properties as in the tests using fresh water. On the basis of the 
test data obtained, construction of the demonstration plant is pro- 
ceeding at Takehara Power Station. Test production of deashed 
COM and burning tests using a boiler designed for oil combustion 
will begin in 1984. The optimum values for the slurry preparation 
are as follows: (1) Coal concentration +- 50%; (2) Size distribution 
--+ wt % passing 200 mesh, 80%; and (3) Slurry temperature +- 
approximately 40°C. If the coal concentration of slurry produced 
from the Blair Athol coal exceeds 53%, the slurry fluidity de- 
creases and hence grindability deteriorates. Slurry pH can be con- 


trolled by »dding NaOH solution without difficulties. 20 figures, 9 
tables 


42716 (CONF-830483—Vol.1, pp 214-230) Effects of 
coal beneficiation on handling properties of coal-water mix- 
tures. Ekmann, A.C. 1983. NTIS, PC A99/MF AOl1. File 
Number DE84007930. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

Although the positive effects of coal cleaning on combustion 
efficiency are known, the effects on the physical properties of coal- 
based fuels have received only limited study. The physical proper- 
ties of coal-water mixtures, for example, are controlled to a very 
great extent by characteristics, physical and chemical, of the coal 
particles. For this study, it was decided to examine slurries of three 
different coals at three levels of beneficiation each. The levels of 
beneficiation were chosen to produce one set of samples with a 
common specific gravity and one set of samples with a similar ash 
content. Upon completion of these analyses the only relationships 
which might be inferred between the chemical and physical analy- 
ses are tentative ones between pyrite, pH, and viscosity. Slurry pH 
is increased by beneficiation of Pittsburgh and particularly of 
Lower Freeport coal; the pH of the Illinois coal slurry is not much 
affected by beneficiation. Viscometric analyses follow a pattern 
similar to the pH. The addition of Lomar D additive reduces CWM 
viscosities dramatically, but renders the effects of beneficiation even 
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less clear. Stability does not seem to be consistently affected by 
coal cleaning, although the more viscous slurries were somewhat 
more stable. One other conclusion may be drawn from the data in 
hand; high slurry viscosity and the presence of viscosity reducing 
additives overwhelm the effects of coal cleaning. 


42717 (CONF-830483—Vol.1, pp 256-268) Ultrasonical- 
ly enhanced size reduction of coal. Taylor, S.R.; Tarpley, 
W.B. Jr.; Moulder, G.R. (Energy and Minerals Research 
Co., Exton, PA). 1983. NTIS, PC A99/MF AOl1. File 
Number DE84007930. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

The results of the work reported clearly indicate the effi- 
ciency and unique advantages and capabilities of this ultrasonic size 
reduction technique. Not only can the energy requirements for 
grinding be significantly reduced with ultrasonics, but the resultant 
narrow product size distributions, along with improved mineral 
matter liberation, will allow improved coal beneficiation at reduced 
costs. As noted earlier, the key results of the program are: (1) rapid 
size reduction while maintaining a narrow product size distribution; 
(2) improved mineral matter liberation without excessive grinding; 
and (3) substantial improvement of grinding energy efficiency over 
conventional grinding, particularly as the product size decreases, 
with ultrasonic grinding being as much as 500% less energy-inten- 
sive when grinding to micron-sized coal and as much as 400% 
more efficient with plant-grind size. Future work should focus on 
further scale-up of the technique to coal grinding capacities that 
will provide practical engineering data during continuous oper- 
ation, improved ultrasonic design to further increase system effi- 
ciencies and additional comparison of product size distributions ob- 
tained during ultrasonic versus conventional grinding. 4 references, 
1 figure, 8 tables. 


42718 (CONF-830483—Vol.1, pp 269-278) Coal refining 
by physical methods for the preparation of coal slurries with 
less than one weight percent ash. Keller, D.V. Jr. (Otisca In- 
dustries, Ltd., Syracuse, NY). 1983. NTIS, PC A99/MF 
A01. File Number DE84007930. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

The physical separation of coal from its mineral matter, in 
order to produce a product coal with less than one wt % ash, and 
the subsequent preparation of coal water slurries from that product 
coal, have been demonstrated. The discussion will include a de- 
scription of the variables that control the product coal chemistry of 
the Otisca T-Process and some of the more interesting results from 
bench scale testing. A description and some results of the operation 
of the 2.4 ton per day (T-coal) pilot plant will also be included. 11 
references, 2 tables. 


42719 (CONF-830483—Vol.1, pp 305-313) COMCO’'s 
composite fuels preparation plant Port Sutton, Tampa, Flori- 
da, Wilda, J.C. (COMCO, Pittsburgh, PA). 1983. NTIS, PC 
A99/MF AO1. File Number DE84007930. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

COMCO's first regional composite fuel production plant at 
Port Sutton, near Tampa, Florida, was commissioned in December 
1981. During its first year of full-time operation it has produced 
and shipped in excess of 600,000 barrels of COM and other slurried 
fuels. This paper describes the Port Sutton Plant, and how pilot 
plant development work contributed to the surpassing of designed 
production and availability targets. Future composite fuel plants 
will embody many of the techniques demonstrated at Port Sutton. 3 
figures, 2 tables. 


42720 (CONF-830483—Vol.1, pp 337-355) Design and 
economics of utility power plants utilizing deep cleaned coal 
water slurries. Cutting, J.C.; Strom, S.S.; Waryacz, R.E. 
(Gilbert/Commonwealth, Reading PA; Combustion Engi- 
neering, Windsor, CT). 1983. NTIS, PC A99/MF A0Ol1. File 
Number DE84007930. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 
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The potential for significant reduction in power plant costs 
when burning deep cleaned coal have been identified for two plant 
location/coal source combinations. These cost reductions have been 
used to determine the breakeven cost of deep coal cleaning or the 
worth of clean coal delivered to the plant site in both slurry and 
dry form. The results indicate that, on a first year basis, the coal 
cleaning costs alone can be 20% greater than the cost of the run of 
mine (ROM) coal if the conversion efficiency of the deep coal 
cleaning process is 80%. For the 1000 MWe plants studied, be- 
tween $80 and $100 million a year can be spent on deep coal clean- 
ing without increasing the cost of electricity. Although not ad- 
dressed in this evaluation, an improvement in plant availability can 
be expected which will further increase the allowable coal cleaning 
costs for breakeven operation. Also, not addressed in this study, 
slurry firing of a deep clean coal will have greater potential in a 
retrofit application. In addition to not requiring an FGD system, 
coal handling, pulverization equipment, storage, and other dry coal 
related equipment would not be required. Also the use of deep coal 
cleaning should minimize or eliminate any boiler derating. 9 refer- 
ences, 3 figures, 8 tables. 


42721 (CONF-830483—Vol.1, pp 409-477) Test results 
of COM at an actual utility boiler. Matsuura, Yoshio; 
Sugino, Yutaka; Yamaguchi, Ken; Koyama, Isao; Shinohara, 
Takeshi; Nishizawa, Masayuki. 1983. NTIS, PC A99/MF 
AO01. File Number DE84007939. 

From 5. international syruposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

This report describes the demonstration test results obtained 
at the Takehara power station using the No. 1 unit during the 
period from March 1981 to September 1982, featuring the latest 
report on the fine COM R and D out in the past six (6) years in 
Japan. For the demonstration test, not only bituminous coal but 
also dewatered brown coal were used as test material to examine 
the reliability of the COM-related equipment and to develop the 
technology for actualization of a large-scale COM commercial 
plant. Details of the results on COM preparation, storage, transpor- 
tation and combustion test are presented. Conclusions are: with the 
aid of foreign matter remover and strainer the actualization of the 
COM preparation plant becomes feasible; and long-term operation 
of the demonstration test with different types of coal has confirmed 
the results obtained in the pilot plant test and proved the satisfac- 
tory durability of each equipment. 23 figures, 10 tables. 


42722 (CONF-830483—Vol.1, pp 533-541) Ultrasonic 
technique for measuring coal concentration in COM. Liu, Y.; 
Yang, X.; Luo, J. (Academia Sinica, Taiyuan, China). 1983. 
NTIS, PC A99/MF A0O1. File Number DE84007930. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

Ultrasonic technique can be satisfactorily employed for on- 
line monitoring of coal concentration in coal-oil-mixture (COM). 
The measuring device is installed on the COM transportation pipe. 
Temperature, flowrate, pressure, oil type and addition of water and 
additives have no significant effect on the measuring results. The 
measuring error is within +- 2%, resolution to coal concentration 
is 1%. Bubbles intermingled from COM preparation system can be 
detected by this device. This measuring system was considered as 
reliable after a long run conducted on a commercial scale of COM 
combustion boiler. It was found that this device can also be em- 
ployed to measure coal concentration in coal-water slurry. 2 refer- 
ences, 8 figures, 1 table. 


42723 (CONF-830483—Vol.1, pp 542-557) Method for 
predicting flow rate in positive displacement rotary pumps. 
Dillon, M.L.; St. Clair, K.A. (Robbins and Myers, Inc., 
Springfield, OH). 1983. NTIS, PC A99/MF AOl. File 
Number DE84007930. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

Flow rates in positive displacement rotary pumps are uni- 
form and predictable at given speeds if a variety of other variables 
are held constant. This paper presents and explains a program for 
flow prediction which utilizes a Texas Instruments TI-59 (or a TI- 
58 with some modifications) programmable calculator to make flow 
rate prediction an easy task. Other programmable calculators or 
computers could, of course, also carry out the procedure. By meas- 
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uring the system flow rate at three pressures for each of two repre- 
sentative pump speeds on a given liquid, a pump can be calibrated, 
and flow rate can then be computed using the program, for any 
speed and pressure within the operating range of the pump. The 
major factors which affect flow rate in positive displacement rotary 
pumps are RPM, differential pressure, viscosity, temperature, mate- 
rials of construction, and pumping element dimensional fits. Flow 
rate is proportional to speed at zero differential pressure if the vis- 
cosity and pump speed are low enough to prevent cavitation. Vis- 
cosity is defined as resistance to flow. Just as increased viscosity 
causes increased friction loss in piping, it also tends to reduce slip 
or blow-by in positive displacement pumps. Since most slurries are 
non-Newtonian in nature, their apparent viscosity varies with shear 
rate, which pumps is related to pump speed. Therefore, perform- 
ance including cavitation and slippage effects, for a given pump 
handling a given slurry can be unique for each pump operating 
speed. The performance of individual pumps is also unique, even 
for supposedly identical units. This uniqueness is a function of fit 
between mating pump parts. Minute differences in manufacturing of 
pump parts makes the slip index on each pump different. 3 refer- 
ences, 9 figures. 


42724 (CONF-830483—Vol.1, pp 558-578) Direct wet- 
grinding and dispersion of coal for preparation of coal-water 
mixtures. Schall, G. (Draiswerke, Inc., Allendale, NJ). 1983. 
NTIS, PC A99/MF AO1. File Number DE84007930. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

The intent of this paper is to show realistic, economical 
means of processing C.W.M. In small and large quantities. It is gen- 
erally understood that there is no universal C.W.M. which would 
meet all the requirements for the different applications. For a utility 
fuel, C.W.M. with the particle size of -200 mesh is suitable while 
for gas turbine or diesel engine applications highly beneficiated 
C.W.M., with ash contents of less than .5% are necessary. There- 
fore, very fine particle sizes are required such as 5 micron and 
smaller. To produce the manifold and different particle sizes and 
distributions, specific grinding tasks have to be employed. Also, as 
for the particle size distributions, there are, for example, require- 
ments for high density C.W.M. which necessitate a broad range of 
particle sizes. It will be necessary to adapt certain manipulations of 
the grinding process in order to give a broad particle size distribu- 
tion. The paper discusses grinding of coal starting with coal parti- 
cle sizes of 1/8” x 0 which are easily achieved by proven conven- 
tional methods, such as hammer or impact milling. It concludes by 
listing 3 different system sizes with a rough overview concerning 
the costs involved for installation of each system. 14 figures, 3 
tables. 


42725 (CONF-830483—Vol.1, pp 40p, Paper 1) Coal- 
water mixtures commercial development evaluation. Ford, 


F.W.; Madgavkar, A.M.; Moore, R.E.; McCormick, R.J. 


(Occidental Research Corp., Irvine, CA). 1983. NTIS, PC 
A99/MF AO1. File Number DE84007930. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

Occidental Petroleum Corporation's interest in Coal-Water 
Mixture (CWM) fuels grew from our involvement in Coal-Oil Mix- 
tures (COM). CWM development has progressed through pilot 
plant processing. Plans for commercial demonstration include con- 
version of Occidental’s one million barrel per year COM produc- 
tion facility to CWM operation and a full scale CWM Combustion 
test at an Occidental Company boiler. Studies indicate industrial 
boiler fuel will be the initial CWM market with utility boiier mar- 
kets developing later. Industrial boiler surveys identify the location 
and size of CWM preparation facilities needed to serve that market. 
CWM production costs at those locations are estimated. User relat- 
ed CWM expenses are included to evaluate overall economics. Sen- 
Sitivities to CWM plant size, coal cost, CWM transportation ex- 
pense, and user retrofit costs are examined. 9 references, 20 figures. 


42726 (CONF-830483—Vol.1, pp 24p, Paper 2) AFT 
beneficiation system: a new way to clean coal. Burgess, L.E.; 
McGarry, P.E.; Herman, D.E.; Koppelman, L.N. (Ad- 
vanced Fuels Technology, Bridgeport, NJ). 1983. NTIS, PC 
A99/MF AO1. File Number DE84007930. 
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From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

Advanced Fuels Technology's (AFT) work on developing 
coal slurry fuels includes extensive efforts aimed at introducing a 
new process for removing mineral matter from coal. Our patented 
coal beneficiation process is akin to froth flotation, but uses differ- 
ent chemicals and a new tank design. AFT’s beneficiation process is 
noteworthy in its ability to remove high percentages of ash-forming 
mineral matter while achieving high recoveries of clean coal. The 
process is remarkable in its ability to beneficiate !ower rank coal, 
e.g., subbituminous coals, that ncrmally cannot be cleaned well by 
froth flotation. AFT has integrated this new coal cleaning process 
with its system for making coal-oil mixtures and coal-aqueous mix- 
tures. We believe that AFT is the first developer of coal-slurry 
fuels to integrate making slurry with a process to deep-clean fine 
coal. Our test data indicate that slurries made with coal beneficiated 
with the process are better slurries than those made with unbenefi- 
ciated coal. This discussion is confined to the beneficiation portion 
of the AFT clean-coal slurry system. AFT’s coal cleaning and slur- 
rying technology has been thoroughly investigated in the laborato- 
ry, and has been successfully upscaled to a pilot plant that prepares 
almost 1 ton of fuel an hour, and another that produces more than 
5 tons of fuel an hour. This paper covers two major areas: (1) how 
this new process differs from froth flotation; and (2) work AFT has 
done or participated in to compare our system with others. 24 fig- 
ures. 


42727 (CONF-830483—Vol.1, pp 8p, Paper 3) Mineral 
matter compositien and economic considerations in coal bene- 
ficiation for CWM. McHale, E.T.; Skolnik, E.G.; Morgan, 
M.E.; Lippold, J.H. Jr. (Atlantic Research Corp., Alexan- 
dria, VA). 1983. NTIS, PC A99/MF AOl1. File Number 
DE84007930. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

This paper has considered one type of beneficiation ap- 
proach to cleaning coal for CWM application - that of subjecting 
relatively clean coal to froth flotation. Chemical and mineralogical 
analyses indicate that the original coal before flotation had a very 
high quality ash, and the cleaning improves this even further. While 
there are no specifications at present for coal that is to be fired in 
coal-water slurry form in oil-designed boilers, the very low slag- 
ging and fouling indexes for this cleaned coal indicate that many 
types of units should be able to accept it as a replacement fuel for 
heavy oil. The economic estimation to clean coal by the approach 
that was evaluated indicates the added cost to slurry would not be 
attractive if the process efficiency is not improved and the refuse 
from flotation is simply disposed of. Of these two options the more 
feasible may be to market a slurry made from the refuse instead of 
disposing of it, inasmuch as the refuse represents a good quality 
steam coal. It was shown that the added slurry cost then becomes 
much more favorable. 3 references, 4 figures, 4 tables. 


42728 (CONF-830483—Vol.1, pp 28p, Paper 4) Eco- 
nomics and technical feasibility of utilizing coal-water slurry 
in rotary rock dryer applications and other small to medium 
sized industrial combustion applications. Clements, J.T.; Fox, 
W.K.; Gallagher, D.R.; Poundstone, W.N.; Rheinfrank, L. 
Jr. (Standard Havens Research Corp., Kansas City, MO; 
Gallagher Asphalt Co., Chicago, IL). 1983. NTIS, PC A99/ 
MF AOl1. File Number DE84007930. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

The essentials are falling into place for wide-spread commer- 
cialization of coal-water-mixture (CWM) in both the US and 
Europe. By the end of 1984, Standard Havens will have participat- 
ed in the establishment of a widespread network of CWM prepara- 
tion plants, and in the conversion of many industrial fuel-users to 
the economics of CWM. Total coal grinding capability in the US 
will be, at least, 250 TPH. In Europe, total capacity will be, at 
least, 150 TPH. So, we are predicting with some confidence that, 
within the near future, the hot-mix asphalt industry both in the US 
and abroad will be well on its way to utilizing CWM< as a fulltime 
substitute fuel. Currently, the CWM program at Standard Havens is 
in the research stage. Standard Havens Research Corporation 
(SHRC) has performed two (2) combustion tests, and will be per- 
forming further combustion characterization testing over the next 6 
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months. Test goals are to maximize combustion efficiency, deter- 
mine the effects of Aqua Black prepared with different types of 
coal and evaluate air pollution control issues. In the meantime, en- 
gineers are preparing plans for a full-scale Aqua Black (COM) 
preparation facility to be installed at Gallagher Asphalt Co., Chica- 
go, Illinois in the fall of 1983. Aqua Black produced by this facility 
will be used, first, to fire the company’s hot-mix asphalt plant rock 
dryers. Later, this contractor will explore the potential for supply- 
ing Aqua Black to other industrial fuel-users in his immediate area. 


42729 (CONF-830483—Vol.1, pp 12p, Paper 6) Coal- 
water slurry pilot facility. Passman, R.A. (Atlantic Research 
Corp., Alexandria, VA). 1983. NTIS, PC A99/MF AOl1. 
File Number DE84007930. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

As we look into the future, coal water slurry continues to 
show the promise of an economical alternate fuel for industrial use. 
On a world-wide front, considerable work has been done by many 
parties since 1977 to bring this fuel to a state of maturity, ready for 
large scale industrial and utility testing for commercial applications. 
There is no longer a question that a reliable coal-water slurry fuel 
can be manufactured and processed utilizing standard grinding and 
mixing equipment in conjunction with normal quality contro! pro- 
cedures. We look forward to continued improvements in quality 
and reduced cost of fuel through process improvements and operat- 
ing experience. ARC’s experience in operating this pilot plant indi- 
cates no problems in future plant scale-up for commercial oper- 
ations. Our final challenge is to establish a data base through long- 
duration testing in various types of boilers and in various types of 
applications. We believe the events now in motion will permit us to 
acquire these data during this calendar year. This will permit seri- 
Ous examination for industrial conversion that could begin in 1984. 
8 figures. 


42730 (CONF-830483—Vol.1, pp 26p, Paper 9) Per- 
formance and scale-up of the Szego mill for coal-slurry fuels 
preparation. Trass, O.; Gandolfi, E.A.J.; Papachristodoulou, 
G.L. (Univ. of Toronto, Ontario; General Comminution 
Inc., Don Mills, Ontario). 1983. NTIS, PC A99/MF A0Ol1. 
File Number DE84007930. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

Performance data have been obtained in this novel, planetary 
ring-roller mill over a wide range of operating conditions. Results 
from mills of different sizes are presented, with rotational speed, 
feed rate and coal loading in oil and water as the main variables. 
Combining empirical results with insight of mill dynamics has al- 
lowed a design capacity scale-up from 0.5 to 20° t/h coal. The mill 
is able to grind coal and other materials down to the very fine, 10- 
pum size range rapidly and efficiently. 5 references, 14 figures. 


42731 (CONF-830483—Vol.1, pp 58-74) Studies on addi- 
tives for coal-water mixture. Naka, Akihiro; Mizuno, Yasun- 
obu. 1983. NTIS, PC A99/MF AOl. File Number 
DE84007930. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa; FL, USA (25 Apr 1983). 

As a result of screening tests on different thousand additives, 
using Tatung Coal pulverized into pieces without particle size ad- 
justment, we succeeded in selecting very effective several kinds of 
additives such as F-3006. As a result of test carried out to confirm 
the effect of F-3006, using five different bituminous coals (Tatung 
Coal, Bank Coal, Lithgow Coal, Hunter Valley Coal and Blair 
Athol) without -particle size adjustment, we could successfully 
obtain a mixture with approximately 70% coal concentration and 
high fluidity by adding F-3006 0.4 to 0.6%. At Raymond Mill, 
CWM was produced by mixing Tatung Coal pulverized into 80% 
of 200# pass amount and F-3006 aqueous solution in Flow Jet 
Mixer. We succeeded in obtaining CWM with 70% coal concentra- 
tion and 500 cp viscosity by adding F-3006 by 0.5% to dry coal. 11 
figures, 9 tables. 
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42732 (CONF-8310302—1) Physical pretreatment, com- 
minution and physical separation. Peterson, C.R.; Ring, T.A. 
(Massachusetts Inst. of Tech., Cambridge (USA)). 1983. 6p. 
Massachusetts Institute of Technology, Cambridge, MA 
02139. File Number T184901573. 

From MIT industrial liaison program symposium on using 
coal benignly; Cambridge, MA, USA (23 Oct 1983). 

This discussion is concerned with the comminution of coals 
to small particles before further use or conversion. Work in this 
area is intended to measure the actual fracture energies required to 
make small particles, to better our understanding of the properties 
and mechanisms controlling breakage, and to examine the charac- 
teristics of the particles formed in order to assess them for separa- 
tion or other processing. The insights gained should lead to new 
concepts in comminution equipment (which equipment is presently 
grossly energy-inefficient); major improvements in comminution 
can lead to major advances in coal separations and conversion or 
utilization. 


42733 (EPRI-CS—3621) Coal-Cleaning Test Facility: 
1984 test plan. Torak, E.R.; Parkinson, J.W.; Moorhead, 
R.G.; Cavalet, J.R.; Bhowmick, A.K. (Kaiser (Raymond) 
Engineers, Inc., Homer City, PA (USA); Science Applica- 
tions, Inc., Homer City, PA (USA)). Jul 1984. 163p. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T184920550. 

This document describes the 1984 test plan for the EPRI 
Coal-Cleaning Test Facility (CCTF). Testing in 1984 is divided into 
two major categories: coal cleanability characterization and devel- 
opment and demonstration projects. To the extent practical, R and 
D in both categories is performed simultaneously in order to mini- 
mize CCTF testing costs. The objective of CCTF coal cleanability 
characterization is to provide, for specific US steam coals, the data 
required to improve design and operation of commercial coal-clean- 
ing plants. Such characterization involves a series of both laborato- 
ry and flowsheet tests using commercial-scale cleaning, sizing, and 
dewatering processes. The cleanability characterization of eight im- 
portant steam coals is planned for 1984. The objective of develop- 
ment and demonstration projects is to develop and demonstrate 
new coal-cleaning technology and improve the cost-effectiveness of 
existing technology. Specific development and demonstration 
projects included in the 1984 test plan schedule are multistage froth 
flotation; three-phase slurry density measurement; evaluation of wet 
versus dry laboratory-scale screening; mass flow measurement for 
coal slurries; and demonstration of a new, high-g solid-bowl centri- 
fuge to enhance refuse and coal dewatering. 38 figures, 34 tables. 


42734 (EPRI-CS—3626) Proceedings: western coal qual- 
ity workshop. (Norwest Resource Consultants, Inc., Salt 
Lake City, UT (USA)). Jul 1984. 93p. (CONF-830273—). 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T184920549. 

From EPRI workshop on western coal quality; Salt Lake 
City, UT, USA (28 Feb 1983). 

Norwest Resource Consultants, Inc. (Norwest) was retained 
by EPRI to organize and conduct a Western Coal Quality Work- 
shop for the purpose of defining the major coal quality concerns of 
the western US coal industry. Input was received from utilities, 
coal producers and service industries in the form of questionnaire 
responses and workshop participation. Approximately half of the 
western coal produced and consumed and all of the major western 
coal fields were represented. Major coal quality issues were identi- 
fied and ranked in four topic areas: mine site, preparation, coal 
supply and utilization. All sectors of the coal industry indicated 
major concerns for coal quality-related problems, although individ- 
ual sectors commonly demonstrated a lack of appreciation for the 
coal quality concerns of other sectors. Several organizations indi- 
cated a willingness, on a case-by-case basis, to participate and/or 
supply data from their in-house coal quality control and monitoring 
programs for use in EPRI-funded studies. Coal quality issues of 
major concern were identified at three junctures in the question- 
naire/workshop process. A comparison and ranking of these con- 
cerns resulted in the emergence of a consensus of major coal qual- 
ity issues (listed in decreasing order of importance): (1) boiler per- 
formance/coal quality relationships; (2) ROM coal quality/size con- 
sist predictions; (3) combustion testing; (4) reserve characterization; 
(5) quality guidelines/workshops; (6) sampling concerns; and (7) 
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coal quality control programs. Semi-quantitative ratings of numer- 
ous additional coal quality issues are presented in the text of the 
report as are definitions of all issues. 20 tables. 


42735 (NP—4770444) Dewatering of coal fines with 
vacuum belt filter installations. (Westfaelische Berggewerks- 
chaftskasse, Bochum (Germany, F.R.). Inst. fuer Betriebs- 
fuehrung im Bergbau). 1982. 12p. (In German). NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE84770444. 

It is reported about operation results of the primary use of a 
vacuum belt filter in coal mining to dewater flotation concentrate. 
A high availability, accessibility and good servicing were achieved. 
The belt filter can be adapted to varying conditions of the work-up 
operation and it can be operated fully automatic. Besides it can be 
treated with vapor fully automatically at a constant permeability of 
the filter cake. 


42736 Numerical calculation of particle dispersion in a 
turbulent mixing layer flow. Crowder, R.S. III; Daily, J.W.; 
Humphrey, J.A.C. (Univ. of California, Berkeley). Journal 
of Pipelines; 4: No. 3, 159-169(May 1984). Contract AC03- 
76SF00098. 

Numerical calculations have been performed for two-phase 
turbulent mixing layer flows. Eulerian forms of the transport equa- 
tions were solved allowing two-way coupling between continous 
fluid and solid phases. A two equation, k-epsilon, model was used 
to simulate the turbulent flow characteristics. Although imperfect, 
the predictions allow a relative evaluation of the importance of 
modeling turbulent interactions between phases in intense shear 
layer flows. Predictions in air show the extent to which fluid-solid 
interaction terms affect the flow characteristics due to increased 
fluid viscosity; the terms are approximately one order of magnitude 
larger in air at 1200 K than in air at 300K. Correspondingly, pre- 
dictions in water show the extent to which a reduction of the pure 
phases density ratio, P/sub p//P/sub f/, reduces the importance of 
the same terms. Increasing the particle phase volume fraction, or 
decreasing the particle size, leads to increased damping of the fluid 
phase turbulent kinetic energy and, as a consequence, of associated 
turbulent diffusion. For the conditions investigated, the influence of 
gravity and of slip between phases were found to be negligible. In 
general, present results are in qualitative agreement with informa- 
tion available for particle-laden turbulent jet flows. Corresponding 
data for mixing layer configuration is lacking and should be ob- 
tained. 
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REFER ALSO TO CITATION(S) 01400042563, 42568, 42658, 42706, 42707, 
42709, 42712, 42721, 42734, 42766, 43204 


42737 (ANL/EES-TM—257) Evaluation of the environ- 
mental and technical aspects of pressurized, fluidized-bed 
combustors. Chiu, S. (Argonne National Lab., IL (USA)). 
Oct 1983. Contract W-31-109-ENG-38. 45p. NTIS, PC 
A03/MF AO1. File Number DE84016509. 

This report evaluates the environmental characteristics of, 
and technical issues currently associated with, pressurized, fluid- 
ized-bed combustion (PFBC) systems fired with coal. The PFBC 
concept is being studied worldwide in pilot and bench-scale facili- 
ties. A PFBC system normally burns coal, along with alkaline sor- 
bents, in a pressurized reactor; the energy generated is recovered in 
gas turbines and steam turbines. The PFBC combined-cycle system 
is expected to improve thermal efficiency and reduce SOQ2 and NO/ 
sub x/ emissions without the need for post-combustion scrubbing - 
and with the attendant potential, therefore, of producing electricity 
less expensively than can be done when scrubbing is required. 41 
references, 12 figures, 8 tables. 


42738 (CONF-830483—Vol.1, pp 37-45) Coal slurry uti- 
lization in small industrial fire tube boilers. Savage, R.L.: 
Warfield, W.R.; Mengon, A.M.; Zronek, S.C. (Ohio Univ., 
Athens). 1983. NTIS, PC A99/MF AOl1. File Number 
DE84007930. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 
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In the project at Ohio University, coal oil mixtures and coal 
water slurries are being investigated as economically feasible ways 
to extend or replace fuel oil and reduce fuel costs for commercial 
and small industrial boilers. Coals with three levels of ash content, 
three levels of ash fusion temperature, and three or more levels of 
sulfur content are being investigated at standard (~ 200 mesh), fine 
(~ 325 mesh), and ultra fine (~ 20 microns) sizes. The project sim- 
ulates a small industrial system for the preparation and use of coal 
slurries. The preparation system consists of wet or dry grinding and 
classifying equipment, a 1200 gallon mixing tank, pumps and piping. 
A 15,000 gallon oil storage tank and two 7500 gallon outdoor stor- 
age tanks with pumps, agitators and insulated piping are in use. A 
Cleaver-Brooks standard 150 Hp boiler designed for oil firing is 
used to generate 125 psig steam as part of the boiler efficiency eval- 
uations. Instruments for measuring boiler performance and stack 
gas emissions are linked to a computerized data acquisition system. 
An on-line mass spectrometer analyzes the gas composition and an 
in-stack impactor system is used to analyze the amount and particle 
size distribution of the particulates from the combustion of coal 
slurries. The conclusion remains that for either coal oil mixtures or 
coal water ash levels of the coal must be reduced to less than 2%. 1 
reference, 4 figures, 3 tables. 


42739 (CONF-830483—Vol.1, pp 109-111) Research es- 
tablishing the benefits of oxygen-enriched air in firing coal- 
water slurries in oil-capable boilers. Reuther, J.J.; Gresko- 
vich, E.J. (Pennsylvania State Univ., University Park; Air 
Products and Chemicals, Inc., Allentown, PA). 1983. NTIS, 
PC A99/MF AO1. File Number DE84007930. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). ; 

The Pennsylvania State University Fuels and Combustion 
Laboratory has been conducting systematic and comprehensive ex- 
perimental and theoretical combustion research involving the use of 
oxygen-enriched combustion air as a simultaneous solution to a 
great number of problems encountered to date in firing coal-water 
slurry fuels. This paper reports on the results of this exhaustive, 
critical, and singular coal-water slurry combustion research pro- 
gram. The conclusion is that the use of oxygen-enriched combus- 
tion air can greatly aid in the solution of the manifold problems 
now plaguing coal-water slurry fuel combustion and, thus, assist in 
its rapid commercialization. 1 reference. 


42740 (CONF-830483—Vol.1, pp 314-317) Commercial 
operation of the Paul L. Bartow Unit 1 coal-oil mixture. Hig- 
gins, M.E. 1983. NTIS, PC A99/MF AO1. File Number 
DE84007930. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

In Spring, the Paul L. Bartow Unit 1 was converted to full 
time commercial operation on coal-oil mixture. The expressed pur- 
pose of this conversion was to prove coal-oil mixture’s feasibility on 
large utilty boilers and to allow the transferring of technology 
gained to possible conversion of other units on Florida Power's 
system. The unit is a 900,000 Ib per hour Babcock and Wilcox 
boiler, front fired, producing approximately 121 MW. The unit was 
previously modified to 12 burners from its original 16 burners. The 
unit was brought on-line in early May 1982 after completion of its 
conversion outage. Testing was done on No. 6 oil to establish a 
base line, and on May 20 the fuel was transferred to burn 100% 
coal-oil mixture. The burning of coal-oil mixture on the unit has 
been an unqualified success. To date, we have burned over 450,000 
barrels of coal-oil mixture of approximately 46% coal and only 
23,000 barrels of No. 6 oil. The mixture consists of coal ground to 
98% through 325 mesh screen with an average particle size of 22 to 
24 microns. The unit is able to meet all present environmental re- 
quirements and has no load limitations that did not previously exist 
on the unit. 


42741 (CONF-830483—Vol.1, pp 323-335) Operation 
and testing of the Paul L. Bartow Unit 1 on coal-oil mixture. 
Petersen, G.L.; Buell, D.T.; Scavuzzo, S.A.; Neidert, J. Jr. 
1983. NTIS, PC A99/MF AOl1. File Number DE84007930. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

Florida Power’s Paul L. Bartow Unit 1, a nameplate 121 
MW unit, commenced operation on September 30, 1958. The boiler 
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is balanced draft with parallel gas flow, originally designed for oil 
and gas, and future pulverized coal firing. The Babcock and Wilcox 
furnace is 33 feet wide by 22 feet deep by 107 feet from the lower 
sidewall header to the centerline of the 66 inch steam drum. The 
unit was converted from straight No. 6 fuel oil firing to a coal/oil 
mixture (COM) of up to 46 to 47% coal by weight. Conversion of 
the unit was completed May 6, 1982. This report covers the period 
of operation from COM conversion through December 1982. The 
unit has operated for 4493 hours and has burned 371,397 bbls of 
COM. It has produced 264,151 MWH of electrical net power at a 
net capacity factor of 42.8%. The results of the boiler testing indi- 
cate that the boiler is capable of continuous operation on COM, 
with flue gas velocity being the only possible limiting factor. Fre- 
quent inspections will verify if erosion, caused by excessive flue gas 
velocity, will limit load on this unit. Slagging and fouling of surface 
on COM was found to be minimal and easily controllable with the 
present sootblower configuration. A recommended sootblowing 
schedule was presented to minimize large changes in furnace exit 
gas temperatures and main and reheat steam temperatures. Boiler 
efficiencies on oil and COM were found to be almost equal. Boiler 
availability on COM should not be significantly different from 
availability on oil since overall boiler performance remained fairly 
constant. 3 figures. 


42742 (CONF-830483—Vol.1, pp 362-380) COM injec- 
tion into all tuyeres of Kashima No. 3 blast furnace. Kura- 
shige, Ichiro; Iba, Takeshi; Miyazaki, Tomio; Satoh, Keni- 
chi; Kojima, Masateru; Aminaga, Yohichi. 1983. NTIS, PC 
A99/MF A0O1. File Number DE84007930. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

The coal-oil-mixture (COM) and coal-tar-mixture (CTM) in- 
jection trials into all tuyeres of the Kashima No. 3 BF were satis- 
factory and the COM and CTM injection technology was estab- 
lished in Sumitomo Metais. The results obtained so far are as fol- 
lows: (1) The characteristics of COM and CTM produced by the 
20 T/H demonstration plant were quite satisfactory and the oper- 
ation of the Kashima No. 3 BF was quite stable in these trials. The 
wet-grinding ball mill and the automatic strainer were the salient 
features of the 20 T/H vemonstration plant. (2) For the quality 
control of COM and CTM, the on-line measuring devices such as 
coal moisture meter, COM mositure meter and coal concentration 
meter etc. were very useful and obtained a high degree of preci- 
sion. (3) The rotary-piston type (volumetric type) and the micro 
motion type (non-contact type) flow meters were suitable for use as 
the main pipeline flow meter, and the pressure difference type flow 
meters were effective for the branch pipeline flow meter. (4) The 
Sumitomo Metals’ uniform distribution control system obtained a 
fairly good accuracy in these trials. (5) The replacement ratios of 
COM and CTM to coke were found to be about 1.4 and 1.3, re- 
spectively. Influences of COM and CTM injection on blast furnace 
permeability were nearly the same as that of tar injection since the 
coal in COM and CTM was completely combustible in the blast 
furnace. (6) The COM and CTM injection technology will be avail- 
able in the future when high productivity and low fuel rate oper- 
ations are required. 11 figures, 10 tables. 


42743 (CONF-830483—Vol.1, pp 381-408) Shoreside 
testing of coal/oil mixture as a marine boiler fuel. Eckhart, 
C.F.; Wagoner, C.L. (Babcock and Wilcox Co., Ailiance, 
OH). 1983. NTIS, PC A99/MF AOl. File Number 
DE84007930. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

Under sponsorship of the Office of Research and Develop- 
ment, Maritime Administration, US Department of Transportation, 
the Babcock and Wilcox Company (B and W) has conducted a 
thorough land-based investigation of the retrofit use of a coal/oil 
mixture (COM) as a marine boiler fuel. The test program was per- 
formed at B and W's Alliance (Ohio) Research Center (ARC) from 
January to October 1981. In part, the test consisted of a fuel selec- 
tion task and a full-scale combustion demonstration using a marine 
burner and specially designed fuel-supply equipment. Selection of 
an appropriate COM was made through a careful laboratory eval- 
uation and characterization of several candidate slurries. Also, the 
single parent residual fuel oil and each of three parent pulverized 
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coals used to produce the slurries were characterized using tech- 
niques similar to those employed for the COM samples. Compari- 
sons of relative performance resulted in the selection of a COM 
compatible with future goals of an at-sea demonstration on the 
Great Lakes. Further evaluation and verification of the selected 
COM was made during a combustion test using a marine burner 
rated at 30 million Btu/hr and installed in an industrial package 
boiler. Efforts for this portion of the program dealt primarily with 
full-scale burner and atomizer performance and related system com- 
ponents. The results of the laboratory characterization and combus- 
tion tests are presented. 11 references, 16 figures, 6 tables. 


42744 (CONF-830483—Vol.1, pp 478-488) COM test 
program at Yang Shupu Power Plant. Zhao, X.; Hou, E.H.; 
Xu, FJ. 1983. NTIS, PC A99/MF AOI. File Number 
DE84007930. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

A joint test program to determine the feasibility of prepar- 
ing, handling and burning of coal-oil mixtures in a 100 tons/hr utili- 
ty boiler has been undertaken by the Eastern China Electric Power 
Administration and the Xian Thermal Power Research Institute. A 
COM production plant of 10 T/H capacity was completed and ad- 
justments have been made to put in operation during the past year. 
Coal-oil mixtures containning 40 to 50% coal by weight have been 
burned in the boiler originally designed for pulverized coal but now 
operating in oil. Combustion tests were conducted with Ta Qing 
residue oil mixed with Ping Ting-Shan bituminous coal pulverized 
to particles size of 70% minus 200 mesh. The mixing, pumping and 
burning equipments used in test system are described, and test re- 
sults are represented in graphs. 6 figures, 1 table. 


42745 (CONF-830483—Vol.1, pp 489-501) Is coal-oil 
slurry a suitable alternate process fuel for the iron ore indus- 
try. Bedrossian, A.; Burgess, J.S.; Duret, Y.; Gausachs, M. 
(Compagnie miniere IOC, Sept-Iles, Quebec). 1983. NTIS, 
PC A99/MF AO0O1. File Number DE84007930. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

Based on the advances of the coal-oil-water (COW) slurry 
technology, I.0.C., in July 1982, conducted a successful fifty-hour 
burn test in an ore drying kiln. As a major iron ore producer, the 
company consumes annually several millions of barrels of Bunker 
(C) in its beneficiation plants. With the right combination of the 
raw materials price, the COW has the potential of reducing consid- 
erably the energy cost of the iron ore products sold by I.0.C. The 
aim of the test hence was to assess the workability of this alternate 
fuel, with a global approach, in a production plant. The objectives 
of this paper are to describe the test arrangement and present the 
kiln overall performance when firing COW or Bunker (C). Essen- 
tially, the test proved that it is possible to switch from Bunker (C) 
to COW and vice versa, without significantly affecting the overall 
kiln performance. Our observations on COW slurry stability, burner 
train, and combustion did confirm that this fuel is technically (if not 
economically) ready for commercialization, even if some specific 
hurdles remain to be overcome, 4 figures, 5 tables. 


42746 (CONF-830483—Vol.1, pp 502-521) Combustion 
of coal-water slurry in a multiple-burner furnace. Kuroda, 
Hiroshi; Masai, Tadahisa; Takahashi, Yoshitaka; Watanabe, 
Setsno. (Babcock-Hitachi K.K., Hiroshima-ken, Japan). 
1983. NTIS, PC A99/MF AO1. File Number DE84007930. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

The combustion test of coal-water slurry (CWS) was suc- 
cessfully done by a multiple-burner verticle furnace with a capacity 
of about 40 x 10° Btu/h at the Kure Works of Babcock-Hitachi 
K.K., Japan. In the test, Co-AL supplied by Slurrytech Inc. was 
used as CWS. This 100 tons of CWS (size distribution 84% through 
200 mesh), the material of which was American Upper Freeport 
coal containing 33% volatile matter (d.a.f. basis) and the solid con- 
tent of coal in the CWS being 70 to 75% was produced at Kennedy 
Van Saun Corp. and transported to Japan for the combustion test. 
Also a conventional pulverized coal combustion test of the parent 
coal (size distribution 72% through 200 mesh) was carried out for 
comparison with that of CWS. (1) Using the burner atomizers of 
internal steam mixing nozzle type, stable combustion was obtained 
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without an auxiliary fuel. (2) It was preferable that both the CWS 
and the combustion air be heated to about 70 and 300°C respective- 
ly, for stable combustion. (3) Combustion efficiency was nearly 
comparable to that of conventional pulverized coal firing. (4) With- 
out the two stage combustion, NO/sub x/ emission level in the 
CWS firing was about 150 to 250 ppM which was about 100 ppM 
lower than in pulverized coal firing due to water in the CWS. (5) 
Operation of the CWS combustion system was easier than the pul- 
verized coal combustion since no pulverizer was required. 5 refer- 
ences, 14 figures, 2 tables. 


42747 (CONF-830483—Vol.1, pp 525-532) Burner devel- 
opment for coal and water slurry fuel. Hickman, R.H.; Buck- 
ingham, F.P. (Forney Engineering Co., Dallas, TX). 1983. 
NTIS, PC A99/MF AO01. File Number DE84007930. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

The coal and water mixture fuel combustion proved to be 
unsatisfactory using conventional burner designs. Fourney Engi- 
neering Company (FECO) decided to design and test atomizers and 
burner configuration specifically designed for the coal-water fuel. 
The tests conducted with this design proved to be successful. 
Future tests are planned to document performance and critical ad- 
justments of the burner and atomizers. A demonstration project 
using four burners of this type is scheduled for the summer of 1983. 
The project is sponsored by New Brunswick Electric Power Com- 
mission and will use fuel provided by Cape Breton Development 
Corporation. This project will allow Forney to evaluate perform- 
ance of the burner in a commercial application and near perform- 
ance of several special materials proposed for atomizers. 


42748 (CONF-830483—Vol.1, pp 595-605) Front end 
boiler equipment selection, performance and hydraulics for 
using coal water mixtures. Jones, J.F.; Meyers, R.A; 
McClanathan, L.C.; Anastasi, J.L. (TRW Inc., Redondo 
Beach, CA). 1983. NTIS, PC A99/MF AO1. File Number 
DE84007930. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

The US Department of Energy's Pittsburgh Energy Tech- 
nology Center is sponsoring a three-task project to further the un- 
derstanding and eventual broad-base use of CWMs. The first two 
tasks, dealing with Combustion and Fuel Characterization of 
CWMs, are being performed by Combustion Engineering and their 
subcontractors. Task III, Plant Equipment Selection and Perform- 
ance using CWMs, is being performed by the TRW Energy Devel- 
opment Group’s Chemical Technology Operations in Redondo 
Beach and San Clemente, California. The Task III efforts are the 
subject of this paper, and project plans include: collection, reduc- 
tion, assessment and correlation of data obtained from evaluations 
performed in sub-scale test loops simulating in-plant CWM feed 
systems. The small scale testing and data correlation offers the most 
cost effective method of evaluating the performance of equipment, 
instrumentation and piping components, and the development of a 
hydraulics data base. Six short-term 100-hour hydraulic/screening 
tests and one 2000-hour long-term hydraulic/equipment perform- 
ance test are planned using six or more different CWMs. The eval- 
uations will be performed at the DOE-owned, TRW-operated 
Multi-Use Fuels and Energy Process Test Plant located in San Cle- 
mente, California. The near-term activity planned for the project is 
the design of the test loops, the selection of equipment/instrumenta- 
tion, and the modification of the MEP to house the test system. 
The planned and current activities related to this design, selection, 
and modification task are presented. 2 figures, 4 tables. 


42749 (CONF-830483—Vol.1, pp 606-624) Evaluation of 
CWM use in ironmaking. Malgarini, G.; Giuli, M.; Palumbo, 
L.; Palella, S. (Centro Sperimentale Metallurgico, Rome, 
Italy). 1983. NTIS, PC A99/MF AOl. File Number 
DE84007930. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

Many research activities throughout the world are aimed at 
studying the use of coal-liquid mixtures as a direct replacement of 
fuel oil. Among the different kinds of coal-liquid mixtures, the coal- 
water mixture seems an attractive alternative source of primary 
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energy not only for electric power generation, but also for some 
ironmaking processes. In Italy, Centro Sperimentale Metallurgico (a 
Company of Finsider) has carried out research work for preparing 
coal-water mixtures at laboratory level and for studying their char- 
acteristics from a rheological point of view. At the same time, the 
theoretical assessment of blast furnace performances has been pur- 
sued with the aim of highlighting the metallurgical aspects of this 
technique, including the allowable range of injection rates. In view 
of the encouraging results obtained, an experimental campaign on a 
blast furnace is now planned so as to verify some industrial aspects 
connected with coal-water mixture injection techniques. 10 refer- 
ences, 8 figures, 4 tables. 


42750 (CONF-830483—Vol.1, pp 625-655) New burner 
design for CWS combustion. Batra, S.K.; Walsh, W.A. Jr. 
(GIMRET International, Inc., Shrewsbury, MA; Lezzon 
Group, Manchester, NH). 1983. NTIS, PC A99/MF AO0l1. 
File Number DE84007930. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

Coal-Water Slurry fuels are under development for replace- 
ment of fuel with coal in the combustors currently firing oil. These 
fuels have an advantage over use of pulverized coal in that they 
can be stored, pumped, and handled like liquid fuels without major 
modifications in the existing oil-fired facilities. CWS fuels have 
been burned in experimental furnaces and will be tried soon in in- 
dustrial boilers. In view of the very high moisture content and the 
abrasive nature of CWS fuel, the conventional burner designs need 
to be modified. Several design considerations for efficient combus- 
tion of CWS fuel are presented in the paper. These include CWS 
exit velocity, fuel and atomizing fluid swirl, recirculation of com- 
bustion products, turn-down and mass-flow rates of primary and 
secondary air. A new burner design utilizes the salient aspects of 
gas, or two-fluid atomization to meet the needs of CWS fuel com- 
bustion. Gas atomization involves the formation of a thin, unsup- 
ported liquid jet or sheet flowing at a low velocity in a high veloci- 
ty, atomizing gas stream. The unstable liquid is broken up by the 
force of the gas, and the resulting spray is diluted by the entrained 
gas. Some of the features of this burner include the production of a 
low velocity, coincally diverging liquid sheet, atomization in the 
nozzle throat zone by adjacent, converging gas streams, rapid dilu- 
tion of the spray by induced entrainment, absence of liquid swirl, 
elimination of plugging and coking, increased turn-down and mini- 
mum abrasion. This paper reviews the early experimental work re- 
lating to the atomization concepts involved as well as the theoreti- 
cal calculations which form the basis for the detailed burner design. 
7 references, 9 figures, 2 tables. 


42751 (CONF-830483—Vol.1, pp 27p, Paper 7) Com- 
mercial demonstration of coal-oil-mixtures in industrial appli- 
cations. Adams, D.; Kapp, G.; Flanigan, E.; Gresham, T. 
1983. NTIS, PC A99/MF AO1. File Number DE84007930. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

This paper reports on four industrial applications where 
coal-oil-mixtures (COM) have been successfully burned and points 
out some findings. COM was tested in the following: (1) lime kiln 
of a pulp and paper; (2) chrome ore oxidation kiln; (3) caustic kettle 
dryer for raw gypsum at a gypsum board plant; and (4) boiler at 
OxyChem plant. Future plans of the company for COM are also 
presented. 8 figures, 4 tables. 


42752 (CONF-830483—Vol.1, pp 8p, Paper 8) Coal- 
water slurry combustion demonstration in Sweden. Stigsson, 
L.L. (Fluidcarbon International, Malmoe, Sweden). 1983. 
NTIS, PC A99/MF AOl1. File Number DE84007930. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

In view of very great interest of the industrialized world in 
reducing dependence on heavy oil for energy production, a Swed- 
ish development company, Fluidcarbon International, has devel- 
-oped an integrated system for coal-water-fuel production and com- 
bustion. In October, 1982 a number of Swedish and American com- 
panies, including Sonesson of the Volvo-group, Allis-Chalmers, 
USA, Kema Nobel and Elektron Sandberg, formed Svenska Fluid- 
carbon AB to exploit the Fluidcarbon technology in Sweden. Due 
to the tremendous market interest for the fuel, it was decided to 
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start two demonstration programs. In addition to the boiler conver- 
sion in Lund, a completely new boiler, especially designed for coal- 
water fuel was erected at the large Volvo plant in the south of 
Sweden. The boiler is rated at 6 MW and produces hot water. The 
burner is designed to use conventional oil as well and thus enables 
the boiler peak load output to increase to 8 MW. The objective of 
the demonstration is to obtain operational data on, for example, 
flame stability, turn down, burner performance and carbon burnout. 
The Fluidcarbon group is also erecting a full scale production plant 
for coal-water fuel in the south of Sweden. The initial capacity will 
be 250,000 metric tons/year, and operation is scheduled to Septem- 
ber 1984. 


42753 (CONF-8306104—) Fifth annual symposium on in- 
dustrial coal utilization. (Avco-Everett Research Lab., Inc., 
Everett, MA (USA)). 1983. Contract AC22-80PC30290. 
232p. NTIS, PC All/MF A0O1; 1; GPO Dep. File Number 
DE84015302. 

From 5. annual symposium on industrial coal utilization; 
Pittsburgh, PA, USA (6 Jun 1983). 

Portions are illegible in microfiche products. 

The Fifth Annual Symposium on Industrial Coal Utilization 
was held June 6-7, 1983. Thirteen papers have been entered individ- 
ually into EDB and ERA. The papers deal mainly with the use of 
pulverized coal or coal-water slurries in industrial plant equipment, 
including flue gas desulfurization equipment; retrofitting of boilers 
designed for oil or gas is considered in 2 papers. (LTN) 


42754 (CONF-8306104—, pp 17-21) Current status of 
coal-water slurry fuel. McHale, E.T.; Henderson, C.B. (At- 
lantic Research Corp., Alexandria, VA). 1983. NTIS, PC 
A11/MF AO0O1. File Number T184015302. 

From 5. annual symposium on industrial coal utilization; 
Pittsburgh, PA, USA (6 Jun 1983). 

Coal-water slurry technology has been under development in 
the United States and in some other countries for quite a few years, 
and a number of organizations are progressing toward commercial- 
ization of the fuel, which is intended to be a replacement for heavy 
oil in industrial and utility boilers as weil as other furnaces. In this 
paper, a broad technical description of CWS and some results of 
economic estimates are presented. The discussion is based mainly 
on the Atlantic Research Corporation experience, where research 
and development have been ongoing for six years, and where the 
program has been recently taken into large-scale pilot production. 
We are now operating a plant in Fredericksburg, Virginia, with ca- 
pacity of 600 barrels per day of ARC-COAL, the tradename we 
have registered for our product. 3 figures. 


42755 (CONF-8306104—, pp 36-45) Utilization of an- 
thracite culm. Dunkle, R.E.; Patterson, J.W. (Envirotech 
Coal Services, Beckley, WV; Envirotech Coal Services, 
Pittsburgh, PA). 1983. NTIS, PC All/MF AO0Ol. File 
Number T184015302. 

From 5. annual symposium on industrial coal utilization; 
Pittsburgh, PA, USA (6 Jun 1983). 

The vast reserves of anthracite culm (refuse) in northeastern 
Pennsylvania represent a forgotten resource of low cost fuel. A 
new approach in recovery of this resource is currently being em- 
ployed. Emerald Anthracite is processing 550 TPH of culm to re- 
cover premium grade anthracite and a middlings product. By proc- 
essing such a large quantity of material and by utilizing heavy 
medium cyclone technology for efficient coal recovery, the average 
processing cost is reduced. Also, the washing plant was built with 
modular construction techniques to minimize capital cost. This 
paper presents the processing considerations for producing an ac- 
ceptable clean coal product. Emerald Anthracite’s first six months 
success in production and coal sales is an early indicator that their 
broad strategy in reclaiming anthracite culm is sound. Their plant is 
efficient and capable of handling large tonnages of culm. The clean 
coal is meeting low ash specifications required by the marketplace 
at yields which should enable investment criteria to be met. 


42756 (CONF-8306104—, pp 47-59) Industrial coal fired 
fluidized bed combustion boilers. Virr, M.J.; Hutchinson, 
B.R. (Johnston Boiler Co., Ferrysburg, MI). 1983. NTIS, 
PC All/MF AO1. File Number T184015302. 
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From 5. annual symposium on industrial coal utilization; 
Pittsburgh, PA, USA (6 Jun 1983). 
original reason for adopting fluidized bed combustion 
was primarily the ability of fluidized bed combustion to reduce 
sulfur emissions. However, during the commercialization of FBC in 
boilers, industry has become aware of their ability to burn a wide 
variety of low grade fuels and that aspect has become increasingly 
important in FBC’s successful commercialization. Two other as- 
pects of fluidized bed technology have been successfully applied to 
boiler design: one is combustion intensification whereby, because 
the combustion in the bed is quite uniform and burns relatively in- 
tensely, it is possible to design a relatively small combustion cham- 
ber thus leading to an overall cost reduction for the boiler; the 
other characteristic is that fluidized bed combustion takes place at a 
relatively low temperature thereby reducing NO/sub x/ emissions 
and a particulate matter is formed which is both non-slagging and 
relatively large, soft, and granular. This essentially eliminates the 
fouling of heat transfer surfaces. The packaging design was 
achieved by taking advantage of the combustion intensification to 
design a relatively small combustion chamber which can be inte- 
grated into a typical solid fuel firetube boiler or a D shaped water- 
tube packaged boiler. Boiler efficiencies, which vary from the low 
seventies for junk fuel to well over 80% for the high grades of 
fuels, show the economic advantage of using this technology com- 
pared to some of the older boiler designs. The environmental re- 
strictions appear to have been eased quite a bit from what might 
have been five years ago but, with the recent re-emphasis on the 
acid rain problem, it is likely that further pressures will be put on 
industry having environmentally acceptable equipment for burning 
coal even in the smaller sizes. The fluidized bed combustion boiler 
has now demonstrated commercially its capability to burn both effi- 
ciently and environmentally cleanly. 


42757 (CONF-8306104—, pp 72-89) Improved coal/ 
water slurry atomization technology. Marnicio, R.J.; 
Sommer, H.T. (Carnegie-Mellon Univ., Pittsburgh, PA). 
1983. NTIS, PC Al1/MF AO1. File Number T184015302. 
Contract FG22-81PC40285. 

From 5. annual symposium on industrial coal utilization; 
Pittsburgh, PA, USA (6 Jun 1983). 

e application of nozzle and rotating cup atomization tech- 
nologies to coal-water mixture fuels has been reviewed with par- 
ticular emphasis paid to the description and explanation of droplet 
formation processes and the corresponding feasibility of the two 
technologies for slurries. The use of existing or modified pressure 
nozzles to produce sprays of coal-water slurry was found to be 
handicapped by the lack of control afforded by that passive tech- 
nology and the degradation in performance which accompanies 
their inevitable erosion. The rotating cup atomization technology 
was found to possess inherent advantages over the nozzle systems 
due to both reliable formation of thin films and predictable droplet 
break-up. These advantages stem from the greater level of active 
control provided by the rotating cup’s design and operation. In ad- 
dition, the observed separation of the coal and water during the 
atomization process leads to a number of transportation and com- 
bustion advantages which have implication beyond the combustion 
facility to the overall slurry transportation system. Studies of the 
rotating cup atomization of pure liquids, with and without a pri- 
mary air stream, have been reviewed and the analogy to slurry op- 
eration appears to be robust but not complete. Despite the present 
unknowns regarding the precise behavior of particulate-laden slur- 
ries in rotating cup atomizers, the evidence is strong that this tech- 
nology will play an important role in the emergence of coal-water 
mixtures as a substitute fuel. 29 references, 6 figures. 


42758 (CONF-8306104—, pp 90-119) Industrial utiliza- 
tion of coal-liquid mixtures. Pan, Y.S.; Bellas, G.T.; Joubert, 
J.1. (Dept. of Energy, Pittsburgh, PA). 1983. NTIS, PC 
Al11/MF AO1. File Number T184015302. 

From 5. annual symposium on industrial coal utilization; 
Pittsburgh, PA, USA (6 Jun 1983). 

Several combustion test programs have been performed at 
the Pittsburgh Energy Technology Center (PETC) of the US De- 
partment of Energy , -, © evaluate coal-liquid mixtures in oil- 
designed industriai b~‘lers. The overall objective is to develop ret- 
rofit i. _.ogy .o permit use of these fuels in existing oil-fired 
boilers to reduce our dependency on petroleum imports. The coal- 
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liquid mixtures investigated at PETC include coal-oil, coal-water, 
and coal-methanol mixtures. In this paper, the hardware developed 
to permit utilization of coal-liquid mixtures in oil-designed boilers is 
described, and combustion test results are summarized. 11 refer- 
ences, 14 figures, 3 tables. 


42759 (CONF-8306104—, pp 138-151) Value derivable 
from coal waste by entrained-flow combustion. Green, L. Jr. 
(Energy Conversion Alternatives, Ltd., Washington, DC). 
1983. NTIS, PC Al1/MF AO1. File Number T184015302. 

From 5. annual symposium on industrial coal utilization; 
Pittsburgh, PA, USA (6 Jun 1983). 

Increasingly deep cleaning or beneficiation of coal by pro- 
ducers will take place in the future not only to improve the declin- 
ing availability of power generation plants but as a means of air 
pollution control. The rapidly accumulating waste from such clean- 
ing operations constitutes not only a potential environmental hazard 
but a large, neglected resource which can be exploited for energy 
value and as a source of useful materials. The key to recovery of 
the latter resources is highly efficient combustion of the waste to 
achieve essentially complete carbon burn-up, thus producing an 
inert ash which is not a potential source of water pollution. If this 
combustion is accomplished in a fluidized bed of limestone, sulfur is 
captured and the resulting mixture of ash and sulfated limestone 
discharged from the combustor can have a variety of beneficial 
uses. This paper briefly reviews the commercial status of coal- 
cleaning operations and fluidized-bed combustion technologies. It 
concludes that the emerging commercial dominance of the highly 
efficient entrained-flow or circulating fluid bed combustor for large 
industrial installations can extend the range of these beneficial appli- 
cations beyond the limited conventional uses such as production of 
cement and other construction materials to large-scale uses for soil 
conditioning and agriculture. The author has examined several ben- 
eficial uses to which the residue from burning coal-cleaning waste 
may be put and noted that the highly efficient semi-entrained flow 
or circulating fluid bed combustor can extend the range of such 


uses to potential agricultural applications. 37 references, 5 figures, ? 
tables. 


42760 (CONF-8310302—4) Turbulent coal flames; fluid- 
ized-bed coal combustion. Beer, J.M.; Farmayan, W.F.; 
Monroe, L.S.; Srinivasachar, S.; Teare, J.D. (Massachusetts 
Inst. of Tech., Cambridge (USA)). 1983. 44p. Massachusetts 
Institute of Technology, Cambridge, MA 02139. File 
Number T184901571. 

From MIT industrial liaison program symposium on using 
coal benignly; Cambridge, MA, USA (23 Oct 1983). 

Experimental results are reported from an ongoing combus- 
tion characterization study on coal-water slurries (CWS) being con- 
ducted at the MIT Combustion Research Facility (CRF). The ob- 
jectives of the study are to characterize CWS flames, obtained 
under a variety of input conditions characteristic of boiler oper- 
ation, with respect to ignition, flame stability, carbon conversion ef- 
ficiency, radiative heat transfer, gaseous pollutant emissions (NO/ 
sub x/) and the physical-chemical nature of the in-flame particulate 
matter and ash deposits formed upon the fireside surfaces of the 
combustion chamber. Combustion tests were carried out with a 
coal-water slurry provided by the Occidental Research Corpora- 
tion, containing 70% coal by weight. The slurry was formulated 
using an Eastern Kentucky bituminous coal of the Island Creek 
Coal Company, and was ground to produce a bimodal size distribu- 
tion to facilitate a high coal mass loading. The major input and op- 
erating variables examined in the study include atomizer spray qual- 
ity and pattern, combustion air swirl and exit velocity at the burner, 
and heat extraction at the burner and along the combustion cham- 
ber length. The measurements include determinations of in-flame 
temperatures and gaseous/solids species concentrations, the axial 
distribution of radiative heat flux from the flame to the bounding 
surfaces of the combustion chamber, and the characterization of a 
number of in-flame particulate and ash deposit samples by scanning 
electron microscopy and energy dispersive x-ray spectrometry. The 
experiments have demonstrated that CWS ignition and flame stabili- 
ty, carbon ignition and flame stability, carbon conversion efficiency, 
ash deposition and NO/sub x/ emission all raise potentially serious 
technical problems, but that these problems can be solved or ame- 
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liorated by careful selection of fuel properties and flame input con- 
ditions. 4 references, 33 figures, 5 tables. 


42761 (CONF-8310302—5) Coal combustion aerosols and 
SO: an interdisciplinary study. Amdur, M.O.; Sarofim, 
A.F.; Neville, M.; Quann, R.; McCarthy, J.F.; Elliott, J.F.; 
Lam, H.F.; Rogers, A.E.; Conner, M.W. (Massachusetts 
Inst. of Tech., Cambridge (USA). Energy Lab.). 1983. 29p. 
Energy Laboratory, MIT, Cambridge, MA 02139. File 
Number T184901570. 

From MIT industrial liaison program symposium on using 
coal benignly; Cambridge, MA, USA (23 Oct 1983). 

Coal combustion produces both SO. and submicrometer 
metal oxides which can react to form irritant aerosols with poten- 
tial effects on health. The overall problem is multi-faceted. This ar- 
ticle provides an example of the contribution chemical engineers, 
metallurgists, toxicologists and pathologists working closely togeth- 
er can make. Experimental coal combustion studies defined condi- 
tions leading to formation of submicrometer fume and characterized 
its composition. Effects of temperature and humidity during mixing 
on the reaction products of SOQ2 and ZnO, which occur in the 
fume, were determined. These atmospheres produced altered pul- 
monary function and morphology in guinea pigs. Functional and 


morphologic changes were correlated. 39 references, 6 figures, 1 
table. 


42762 (DOE/ET/10381—135) Industrial application of 
fluidized-bed combustion. Quarterly technical progress report, 
July-September 1980. (Georgetown Univ., Washington, DC 
(USA)). 1981. Contract AC21-76ET10381. 81p. NTIS, PC 
A0S/MF A0O1; 1; GPO Dep. File Number DE84017130. 

Portions are illegible in microfiche products. 

The fluidized bed boiler plant is planned as an addition to 
the existing Georgetown University heating and cooling plant. The 
boiler is designed to operate at either 275 psig delivering steam di- 
rectly to the header, or at 625 psig delivering steam to the 275 psig 
header through a pressure reducing station prior to the possible in- 
stallation of a steam turbine to demonstrate cogeneration of elec- 
tricity. The work reported concentrated on problems concerning 
startup and on operation. The operation of the boiler, instrumenta- 
tion, coal and limestone handling systems, solids removal system, 
plant auxiliaries, ash removal, stack emissions, and maintenance are 
described, and plant performance data are given. (LEW) 


42763 (DOE/MC/20464—1651) Industrial applications 
analysis for coal-fired prime movers. Final report. (Hagler, 
Bailly and Co., Washington, DC (USA)). 31 Jul 1984. Con- 
tract AC21-83MC20464. 76p. NTIS, PC AOS/MF AOI; 1; 
GPO Dep. File Number DE84016728. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

A preliminary systems applications analysis is being conduct- 
ed of coal-fired prime movers in the industrial sector. This study 
identified industries offering potential applications for coal-based 
systems and assessed the technical, economic, regulatory, and other 
investment decision factors that will affect their use. The manufac- 
turing sector was screened to identify and characterize opportuni- 
lies for gas turbine, diesel engine, and gas turbine combined-cycle 
systems in industrial applications. Face-to-face discussions were 
held with executives of industrial firms to determine the technical, 
economic, financial, and risk factors that will affect system choice. 
Of the almost 500 industrial processes analyzed, over 100 represent 
major candidates for gas turbine and diesel engine prime movers 
based on technical criteria. In the candidate industries, the installed 
capacity of these prime movers could feasibly reach 100,000 MW in 
electric power applications and over 50,000 MW in mechanical 
drive applications. Several factors at the plant site could affect the 
market potential for these systems: technical factors (e.g., land 
availability for coal and ash piles, reliability of technology/system); 
economic factors (e.g., expectations for future fuel prices, capital 
costs); financial factors (e.g., required return on investment, risk 


aversion); and regulatory factors (e.g., environmental regulations, 
fuel use regulations). 
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42764 (DOE/PC/40292—T2) Combustion, heat transfer, 
pollutant emission, and ash deposition characteristics of con- 
centrated Coal-Water Slurries. Interim report, Phase I. Beer, 
J.M.; Farmayan, W.F.; Teare, J.D.; Monroe, L.S.; Srinivasa- 
char, S. (Massachusetts Inst. of Tech., Cambridge (USA)). 
Oct 1983. Contract FG22-81PC40292. 91p. NTIS, PC A05/ 
MF AO1; 1; GPO Dep. File Number DE84015910. 

Portions are illegible in microfiche products. 

A detailed combustion characterization study is underway at 
the MIT Combustion Research Facility (CRF), on industrial type 
(turbulent diffusion) flames obtained with Coal-Water Slurries 
(CWS). The objectives of the study are to characterize CWS 
flames, obtained under a variety of input conditions characteristic 
of boiler operation, with respect to ignition, flame stability, carbon 
conversion efficiency, radiative heat transfer, gaseous pollutant 
emissions (NO/sub x/) and the physical-chemical nature of the in- 
flame particulate matter and ash deposits formed upon the fireside 
surfaces of the combustion chamber. Results are reported on the 
first experimental trials carried out at the CRF in the on-going re- 
search program. The experimental results demonstrated that igni- 
tion and flame stability raise potentially serious technical problems 
in the combustion of this substitute fuel, and that they are highly 
sensitive to the quality of atomization, to the pattern of gas flow 
near the burner (near-field aerodynamics), to the heat extraction 
and to air preheat. High levels of combustion air swirl were found 
to greatly enhance.the stability of CWS flames. Increased swirl 
causes more intense recirculation of hot combustion products to the 
flame root, resulting in a high convective feedback of heat to the 
fuel spray entering the combustion chamber. However, conditions 
favoring rapid ignition and flame stability - intense fuel-air mixing, 
high air preheat, low near-field heat extraction - also tend to in- 
crease NO/sub x/ emission problem. In general, the selection of the 
best or optimal CWS flame input conditions will reflect a compro- 
mise in these conflicting requirements. 3 references. 


42765 (EPRI-CS—989-Vol.13, pp 41p, Paper 10) Reduc- 
tion of boiler tube ash fouling using additives and continuous 
coal analysis. Selle, S.S. (Northwest Research, Inc., Grand 
Forks, ND). Jun 1984. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T184920497. 
(CONF-8311129—). 

From EPRI seminar on applications of continuous coal anal- 
ysis to the electric power utility industry; Nashville, TN, USA (8 
Nov 1983). 

In recent years, additives have been successfully used to 
control boiler tube ash fouling. This success has come primarily 
with limestone addition in pc-fired boilers burning Northern Great 
Plains lignites. Recent efforts have attempted to extend the useful- 
ness of additives to the more difficult conditions encountered in cy- 
clone-fired boilers. An effective method of relating ash fouling and 
slagging conditions in utility boilers to coal and operating param- 
eters has long been needed. Such a method has been developed, 
and successfully applied, in a number of cases involving additives. 
The method and results of a typical test program are described. 
Numerical criteria for representing boiler conditions, when com- 
bined with timely coal analyses, can significantly improve the abili- 
ty of operating personnel to reduce the adverse effects of coal-relat- 
ed problems. An example is provided to illustrate how coal analysis 
data, obtained prior to combustion, would enhance these control ef- 
forts for a high-fouling coal. 19 references, 3 figures, 4 tables. 
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REFER ALSO TO.CITATION(S) 01500042593, 42631, 42701, 42706, 42725, 
42734 


42766 (CONF-830483—Vol.1, pp 7p, Paper 5) US Mili- 
tary Academy coal-oil mixture conversion study. Thompson, 
J.F. Jr.; Freiband, J.; Chattopadhyay, A.; Riedel, H.J.; 
Cherry, M.W.; Kimel, E.A.; Freedman, M. (Dept. of the 
Army, Fort Belvoir, VA; US Military Academy, West 
Point, NY; Burns and Rowe, Inc., Paramus, NJ; New York 
State Energy Research and Development Authority, 
Albany). 1983. NTIS, PC A99/MF A0Ol. File Number 
DE84007930. 





01 COAL AND COAL PRODUCTS 
0150 Marketing And Economics 


From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

The US Army Corps of Engineers and the New York State 
Research and Development Authority (NYSERDA) are engaged in 
similar projects to reduce the United States dependence on import- 
ed oil. The US Army is a major oil consumer, Eighty-three percent 
of the fuel used by the US Army, excluding aviation fuels, is con- 
sumed on facilities to generate space heating and air-conditioning. 
Therefore, the Army is committed to an oil back-out program 
which will culminate in a 75% reduction in petroleum fuels used at 
fixed facilities by the year 2000. As a part of this program, the 
Army is investigating the use of coal-oil mixtures (COM) and coal 
water slurries (CWS) as possible alternate fuels for its steam plants. 
New York State's industrial boilers consume 25 million barrels of 
oil each year. The conversion of half of these boilers to a COM 
would result in a savings of 5 million barrels of imported oil each 
year. Because of this potential savings, the State of New York is 
considering the conversion to COM and CWS as alternate fuels. 
The first Army facility to be considered for conversion to a COM 
is the US Military Academy at West Point, New York. The Army 
and NYSERDA decided to enter into a joint venture for the 
USMA conversion. By entering into the venture, the Army will 
benefit by reducing its fuel oil consumption while providing the 
State of New York with: (a) A base fuel consumption load of 
150,000 barrels/year to attract coal slurry suppliers; and (b) The de- 
velopment of a coal slurry fuel supply network which will eventu- 
ally be used to supply the New York State industrial sector. The 
US Army Corps of Engineers awarded a contract to Burns and 
Rowe Industrial Services Corporation of Paramus, NJ to conduct a 
feasiblity study, to include a conceptual design and cost estimate, of 
converting one boiler at USMA to burn a COM. The results of this 
study and subsequent funding for the conversion are presented. 


42767 (CONF-8306104—, pp 23-35) Industrial coal 
demand and supply: projections for the future. Dean, J.W. 
(Data Resources, Inc., Lexington, MA). 1983. NTIS, PC 
Al11/MF AO1. File Number TI84015302. 

From 5. annual symposium on industrial coal utilization; 
Pittsburgh, PA, USA (6 Jun 1983). 

The author points out that forecasts of future coal usage 
made in 1977-1978 have been proved to have been overly optimis- 
tic. He gives reasons for this: (1) The dramatic climb in interest 
rates forced a new look at industrial plant boilers designed for coal 
(but at a cost of perhaps 4 to 5 times that of oil- or gas-fired boil- 
ers) and (2) the lower utilization rate of plant capacity. Additional 
factors involved: the fact that coal cannot penetrate into some 
usages (such as machine drive, transport vehicles, indirect heat, 
etc.); the additional cost of coal to small users for transport, stor- 
age, materials handling and for special size of coal, etc. (required 
for some boilers); and, finally, difficulty in convincing management 
(who had other uses for their limited capital funds). Despite this 
history, the author predicts a steady increase in the industrial 
sector's use of coal. 10 figures. (LTN) 
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REFER ALSO TO CITATION(S) 01600042662, 42679, 42685, 42687, 42688, 
42689, 42690, 42691, 42692, 42693, 42694, 42695, 42696 


42768 Analytical chemistry of products from process 
strategies designed to reduce the biological activity of direct 
coal liquefaction materials. Later, D.W.; Wilson, B.W.; 
Wright, C.W. (Pacific Northwest Laboratory, Richland, 
WA). Preprints of Papers, American Chemical Society, Divi- 
sion of Fuel Chemistry; 28: No. 5, 273-284(1983). (CONF- 
830814—). 

From 186. national meeting of the American Chemical Soci- 
ety; Washington, DC, USA (28 Aug 1983). 

Biodirected chemical analyses of coal liquefaction materials 
over the last several years have led to the identification of at least 
two important classes of compounds which are largely responsible 
for the biological response observed in laboratory systems upon ex- 
posure to these materials. The classical carcinogens in coal liquids 
are the polycyclic aromatic hydrocarbons (PAH), primarily those 
having from 4 to 6 aromatic rings. Kennaway, Cook and others in 
the early part of this century showed that certain coal-derived 
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PAH could cause skin tumors in mice and rabbits. It has been 
found, in general, that genetic activity, particularly initiation of tu- 
morigenisis, resides in high bioling heavy-end materials and corre- 
lates with overall PAH content better than with any other chemical 
class. More recently nitrogen-containing polycyclic aromatic com- 
pounds (N-PAC), specifically the amino-PAH, have been recog- 
nized as genotoxic constituents in several coal-derived materials. In 
quantitative terms, the aminoPAH occur at relatively lower con- 
centrations as compared to the PAH. However, due to the in- 
creased sensitivity of the Salmonella typhimurium microbial muta- 
genicity test to amino-PAH, they are readily detected in the com- 
plex coal liquid mixtures by this biological assay). The possible con- 
tribution of amino-PAH to the etiology of any cancers induced in 
coal product workers is only now beginning to be understood. 
Amino-PAH such as 2-aminonaphthalene and 4-aminobiphenyl are 
recognized as human carcinogens. 


0170 Legislation And Regulations 
REFER ALSO TO CITATION(S) 01700042658, 42705 
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42769 (NP—4750536) Chalk project. Oil- and gas con- 
taining chalk reservoirs in the Danish part of the Central 
Graben. Pt. 1 b. Project summary. Frykman, P.; Lieberkind, 
K.; Nygaard, E. (Danmarks Geologiske Undersoegelske, 
Copenhagen). 1983. 8p. NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE84750536. 

In the course of the intense exploration activity in the 
North-Sea chalk, a tremendous amount of new data and concepts 
have been introduced. The "Chalk Project” was initiated in 1981 
with the purpose to investigate chalk reservoirs. This summary in- 
cludes the main concepts, which are of importance for the utilisa- 
tion of chalk reservoirs. In the Danish area over 100 deep welis 
penetrate the Late Cretaceous-Danian Chalk Group. Reservoir pa- 
rameters and rock properties seem to vary systematically in be- 
tween the Deposits Zones, and the Chalk Units. The main charac- 
terizing sedimentological phenomenon in North Sea Chalk is rede- 
position. Gross calculations suggest that considerably more than 
50% of the chalk sediment is redeposited, and estimates of the rate 
of deposition are crucially influenced by these processes. The limit- 
ed amount of biostratigraphical datings reflected a sparse presence 
of diagnostic species within foraminifera and coccolithoporids in 
the Late Cretaceous chalk. The diagenetic processes are guided by, 
primary lithologic and textural characters as well as post deposi- 
tional physical alterations. Especially the late diagenetic 'Steinich 
lamination” is important, because it, besides a general lowering of 
the porosity, creates a selective permeability parallel to bedding. 
The dynamic evolution is reflected in the spatial distribution of the 
Chalk Units and the topography of the Top Chalk surface. The 
highest halokinetic structures seem to have been active during the 
Late Cretaceous - Danian as well as later on. Subtle regional tec- 
tonic events have caused synsedimentary down slope redeposition 
and, during later uplift, fracturation, - both of which positively in- 
fluence the reservoir quality. The mapped reservoir characteristics 
show Chalk Unit 6, Upper Member, Unit 5, and partly Unit 4 to be 
the best reservoir within the Chalk Group. Locally Chalk Unit 2 
may be a good reservoir, especially when constituted of redeposited 
chalk. 


42770 (NP—4750537) Chalk project. Oil- and gas con- 
taining chalk reservoirs in the Danish part of the Central 
Graben. Pt. 5 d. E-2 "KALKPLOT”. Cross-plots of log- and 
core data from the Chalk Group. Lieberkind, K. (Danmarks 
Geologiske Undersoegelske, Copenhagen). 1983. 74p. NTIS 
(US Sales Only), PC A04/MF AOl. File Number 
DE84750537. 

The aim of this report is to present the variation of some res- 
ervoir parametres in the Chalk Group and the various Chalk Units, 
as they can be outlined from available log-and core-data. Chalk 
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Units are defined in the: Chalk Project Report,” no. 2 c. FDC vs 
CNL, raw log-data are plottet against core-data to estimate log-cor- 
rections. Core data are depth-corrected. CNL vs IEL and LL, Raw 
log-data are cross-plottet to estimate cementation factor (m) and re- 
sistivity of formation water (Rw). These values are used as input 
parametres for the CPI-run (Computer interpretation). The follow- 
ing parametres are found from the CPI-run: Porosity derived from 
FDC vs CNL cross-plot with clay and gas correction; Clay-volume 
derived from GR-log; water saturation derived from x-plot porosity 


vs resistivity values; as well as porosity and permeability from core- 
data. 


42771 (NP—4750538) Chalk project. Oil- and gas con- 
taining chalk reservoirs in the Danish part of the Central 
Graben. Pt. 5 e. E-1 "KALKPLOT”. Cross-plots of log- and 
core data from the Chalk Group. Lieberkind, K. (Danmarks 
Geologiske Undersoegelske, Copenhagen). 1983. 42p. NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE84750538. 

The aim of this report is to present the variation of some res- 
ervoir parametres in the Chalk Group and the various Chalk Units, 
as they can be outlined from available log-data. Chalk Units are de- 
fined in the “Chalk Project Report” no. 2 c. FDC-CNL, raw log 
data, were cross-plotted to estimate log-corrections. CNL-porosity 
vs. deep resistivity were cross-plotted to estimate values of m and a 
x Rw for CPI-run (computer interpretation). From the CPI-run is 
derived FDC-CNL cross-plot porosity values, corrected for gas- 
and clay effect. The Clay-volume is calculated from the GR-log. 
Water saturations are calculated from the cross-plotted porosity 
values and the deep resistivity log. 


42772 (NP—4750539) Chalk project. Oil- and gas con- 
taining chalk reservoirs in the Danish part of the Central 
Graben. Pt. 5 b. Adda - 1 "KALKPLOT”. Cross-plots of log- 
and core data from the Chalk Group. Lieberkind, K. (Dan- 
marks Geologiske Undersoegelske, Copenhagen). 1983. 35p. 
NTIS (US Sales Only), PC A03/MF A0Ol1. File Number 
DE84750539. 

The purpose of this report is to present the variation in some 
reservoir parametres of the Chalk Group and the various Chalk 
Units, as they can be outlined from available log-data. Cores are 
not present in the Adda-1 well. Chalk Units are defined in the 
"Chalk Project Report”, no. 2c. FDC vs. CNL, raw log-data are 
cross-plotted to estimate log-corrections for porosity calculations. 
CNL-porosity vs. LLd-resistivity are cross-plotted to estimate the 
cementation factor (m) and resistivity of formation-water (Rw), 
which, among others are used as input parametres to the CPI-run 
(computer-program). 


42773 (NP—4750540) Chalk project. Oil- and gas con- 
taining chalk reservoirs in the Danish part of the Central 
Graben, Pt. 5 f. G-1 "KALKPLOT”. Cross- plots of log- and 
core data from the Chalk Group. Lieberkind, K. (Danmarks 
Geologiske Undersoegelske, Copenhagen). 1983. 40p. NTIS 
(US Sales Only), PC A03. File Number DE84750540. 

The aim of this report is to present the variation of some res- 
ervoir parametres in the Chalk Group and for the various Chalk 
Units, as they can be outlined from available log- and core-data. 
The Chalk Units are defined in the Chalk Project Report no. 2 c. 
FDC-SNP, raw data, are cross-plotted and compared to core-data, 
to estimate log-corrections. SNP vs. IL, raw data, are cross-plotted 
to estimate m-and a x Rw-values for the CPI-run. The cross-plotted 
FDC-CNL porosity, clay-volume and water saturation were found 
from the CPI-run (computer interpretation). Reservoir- and input- 
parametres for the CPI-run are listed. 


42774 (NP—4750541) Chalk project. Oil- and gas 
taining chalk reservoirs in the Danish part of the Central 
graben. Pt. 5 g. I-1 "KALKPLOT”. Cross-plots of log- and 
core data from the Chalk Group. Lieberkind, K. (Danmarks 
Geologiske Undersoegelske, Copenhagen). 1983. 61p. NTIS 
(US Sales Only), PC A04/MF AOl. ‘File Number 
DE84750541. 

The aim of this report is to present the variation of some res- 
ervoir parametres of the Chalk Group and the various Chalk Units, 
as they can be outlined from available log- and core-data. The 
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Chalk Units are defined in the “Chalk Project Report,” no. 2 c. 
FDC-SNP, raw log-data, are cross-plotted against each other and 
against core-porosity to establish porosity corrections. SNP vs 
deep-resistivity are cross-plottet to estimate m-and a x Rw values, 
which are used as input parametres for the CPlI-run, together with 
other parametres. From the CPI-run is found cross-plottet porosity 
values, corrected for clay influence; clay volume is calculated from 
the GR-log and water satuation from the cross-plottet porosity 
values and the deep resistivity log. 


42775 (NP—4750542) Chalk project. Oil- and gas con- 
taining chalk reservoirs in the Danish part of the Central 
Graben. Pt. 5 h. N-2 KALKPLOT. Cross-plots of log- and 
core data from the Chalk Group. Lieberkind, K. (Danmarks 
Geologiske Undersoegelske, Copenhagen). 1983. 52p. NTIS 
(US Sales Only), PC A04/MF AOl. File Number 
DE84750542. 

The aim of this report is to present the variation of some res- 
ervoir parametres in the Chalk Group and for the various Chalk 
Units, as they can be outlined from available log-and core-data. The 
Chalk Units are defined in the Chalk Project Report no. 2 c. FDC 
vs CNL, raw log-data, are cross-plotted against each other and 
versus core-porosity to establish borehole corrections. CNL-porosi- 
ties are cross-plotted against LLd-resistivity to estimate m- and a x 
Rw values for a preliminary CPI-run (computer interpretation). 
Several runs were made to establish the parametres for the final 
CPI-run. The cored interval in the N-2 well nead to be depth cor- 
rected, compared to the CNL-porosities. The core depth correc- 
tions are listed. 


42776 (NP—4750543) Chalk project. Oil- and gas con- 
taining chalk reservoirs in the Danish part of the Central 
Graben. Pt. 5 i. O-1 KALKPLOT. Cross-plots of log- and 
core data from the Chalk Group. Lieberkind, K. (Danmarks 
Geologiske Undersoegelske, Copenhagen). 1983. 3lp. NTIS 
(US Sales Only), PC A03. File Number DE84750543. 

The purpose of this report is to present the variation of some 
reservoir parametres in the Chalk Group and the various Chalk 
Units, as they can be outlined from available log- and core-data. 
The Chalk Units are defined in the Chalk Project Report no. 2 c. 
Only CNL - GR and ILD logs are available from the Chalk Group 
in the O-1 well. Core-porosities and raw CNL-porosities are plotted 
to establish depth correction on core-data and porosity core-reac- 
tions for the CNL-log porosities. As no BHC-and FDC-logs are 
measured in the O-1 well, it was impossible to run a CPI and calcu- 
late corrected log-porosity values, clay-volume and water satura- 
tion. The CNL-log shows abnormally high readings in the interval 
6097’ - 7187’ b.KB, and should be corrected with up to - 18% po- 
rosity, according to core-data, while the lower chalk interval seems 
to have reasonable readings, probably with a porosity correction 
about - 3% porosity, according to Schumberger correction charts. 


42777 (NP—4750544) Chalk project. Oil- and gas con- 
taining chalk reservoirs in the Danish part of the Central 
Graben. Pt. 5 j. P-1 KALKPLOT. Cross-plots of log- and 
core data from the Chalk Group. Licberkind, K. (Danmarks 
Geologiske Undersoegelske, Copenhagen). 1983. 44p. NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE84750544. 

The purpose of this report is to present the variation of some 
reservoir parametres in the Chalk Group and the various Chalk 
Units as they can be outlined from available log- and core-data. 
The Units are defined in the "Chalk Project Report” no. 2 c. FDC 
vs CNL, raw log-data are plotted and correlated to core-data to es- 
tablish corrections. CNL vs IEL, raw log-data are plotted to esti- 
mate cementation factor (m) and esistivity of formation water (Rw). 
These values are used for the CPI-run (Computer Interpretation) 
together with other parametres. From the CPlI-run the following 
values are found: Porosity derived from FDC-CNL cross-plot with 
clay correction, clay-volume from the GR-log, and water-saturation 
calculated from x-plot porosity vs IEL-resistivity values. 
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42778 (NP—4750545) Chalk project. Oil- and gas con- 
taining chalk reservoirs in the Danish part of the Central 
Graben. Pt. 5 k. Q-1 KALKPLOT. Cross-plots of log- and 
core data from the Chalk Group. Lieberkind, K. (Danmarks 
Geologiske Undersoegeiske, Copenhagen). 1983. 33p. NTIS 
(US Sales Only), PC A03. File Number DE84750545. 

The aim of this report is to present the variation of some res- 
ervoir parametres in the Chalk Group and in the various Chalk 
Units, as they can be outlined from available log-and core-data. The 
Chalk Units are defined in the: "Chalk Project Report”, no. 2 c. 
FDC-CNL, raw log-data, are crossplotted against each other and 
against core-porosity to establish porosity-corrections. The raw 
CNL and deep resistivity log-data are cross-plotted to find m-and a 
x Rw-values for the CPI-run (Computer interpretation). From the 
CPI-run porosity-values from the FDC-CNL log, corrected for gas 
and clay effect is obtained. The clay-volume is calculated from the 
GR-log. Water saturation is calculated from cross-plotted porosity 
and deep resistivity. 


42779 (NP—4750546) Chalk project. Oil- and gas con- 
taining chalk reservoirs in the Danish part of the Central 
Graben. Pt. 5 1. RUTH-1 KALKPLOT. Cross-plots of log- 
and core data from the Chalk Group. Lieberkind, K. (Dan- 
marks Geologiske Undersoegelske, Copenhagen). 1983. 58p. 
NTIS (US Sales Only), PC A04. File Number DE84750546. 

The aim of this report is to present the variation of some res- 
ervoir parametres in the Chalk Group and the various Chalk Units 
as they can be outlined from available log- and core-data. No bore- 
hole corrections are needed for the porosity logs in the Ruth-1 
well. CNL porosity, raw data, were plotted against LLd to estab- 
lish m and a x Rw values, used as input parametres for a prelimi- 
nary CPI-run. As no water zone is present in the Ruth-1 well, the 
m-value is established from the Oe vs. MSFL cross-plot the a x Rw 
value from a Oe vs. LLd cross-plot. The a x Rw value is probably 
too high, as the LLd-log is influenced by oil, causing the calculated 
water saturation values to be too high. 


42780 (NP—4750547) Chalk project. Oil- and gas con- 
taining chalk reservoirs in the Danish part of the Central 
Graben. Pt. 5 m. T-1 KALKPLOT. Cross-plots of log- and 
core data from the Chalk Group. Lieberkind, K. (Danmarks 
Geologiske Undersoegelske, Copenhagen). 1983. 56p. NTIS 
(US Sales Only), PC A04/MF AOl. File Number 
DE84750547. 

The purpose of this report is to present the variation in res- 
ervoir-parametres for the Chalk Group and various Chalk Units, as 
they can be outlined from available log-and core-data. The Chalk 
Units are defined in the: "Chalk Project Report”, no. 2 c. FDC- 
CNL, raw log-data and core-data are cross-plotted to estimate cor- 
rections on the logs. Core-data were found to be depth corrected 
with +10 feet. CNL-LLd, raw log-data are cross-plotted to esti- 
mate cementation factor (m) and resistivity of formation water (a 
xRw), used as input parametres to the CPI-run (Computer Interpre- 
tation). From the CPI-run are found following parametres: Porosi- 
ties derived from FDC-CNL cross-plot with clay-correction; clay- 
volume derived from the GR-log and water-saturation calculated 
from x-plot porosity and LLd-resistivity values. 


42781 (NP—4750548) Chalk project. Oil- and gas con- 
taining chalk reservoirs in the Danish part of the Central 
Graben. Pt. 5 n. U-1 KALKPLOT. Cross-plots of log- and 
core data from the Chalk Group. Lieberkind, K. (Danmarks 
Geologiske Undersoegelske, Copenhagen). 1983. 40p. NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE84750548. 

The aim of this report is to present the variation of some res- 
ervoir parametres of the Chalk Group and the various Chalk Units, 
as they can be outlined from the available log-data. The Chalk 
Units are defined in the: "Chalk Project Report” no. 2 c. No cores 
are present in the U-1 well. FDC vs. CNL, raw log-data, were 
cross-plotted to estimate borehole corrections. CNL vs. LLd, raw 
log-data, were cross-plotted to estimate m- and Rw-values for a 
preliminary CPI-run (Computer Interpretation). From this CPI-run 
were chosen parametres for the CPI-run. From the final CPI-run is 
found FDC-CNL cross-plotted porosity-values corrected for clay, 
and clay-volume calculated from the GR-log. Water saturation is 
calculated from cross-plot porosity and deep resistivity log. 
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42782 (NP—4750549) Chalk project. Oil- and gas con- 
taining chalk reservoirs in the Danish part of the Central 
Graben. Pt. 5 o. V-1 KALKPLOT. Cross-plots of log- and 
core data from the Chalk Group. Lieberkind, K. (Danmarks 
Geologiske Undersoegelske, Copenhagen). 1983. 33p. NTIS 
(US Sales Only), PC A03. File Number DE84750549. 

The purpose of this report is to present the variation in some 
reservoir parametres of the Chalk Group and the various Chalk 
Units, as they can be outlined from available log-data. Cores are 
not present in the V-1 well. Chalk Units are defined in the: "Chalk 
Project report”, no 2 c. FDC vs. CNL, raw log-data, are cross- 
plotted to estimate corrections. CNL vs. LLd, raw log-data are 
cross-plotted to calculate cementation factor (m) and resistivity of 
formation water (Rw), used as input data for the Computer Inter- 
pretation (CPI-run). From the CPI-run are found the following par- 
ametres: Porosities derived from FDC-CNL cross-plot with clay- 
correction; clay-volume derived from the GR-log and water-satura- 
tion calculated from x-plot porosity and LLD-resistivity values. 


42783 (NP—4750550) Chalk project. Oil- and gas con- 
taining chalk reservoirs in the Danish part of the Central 
Graben. Pt. 5 q. Reservoir parametres from formation evalua- 
tion. Kalkplot description. Lieberkind, K. (Danmarks Geolo- 
giske Undersoegelske, Copenhagen). 1983. 25p. NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE84750550. 

One of the items of the Chalk Project” is to map the verti- 
cal and lateral distribution of some petrophysical reservoir para- 
metres in the Chalk Group of the Danish Central Graben. For this 
purpose is chosen the petrophysical well logs and core-analysis 
from most of the released wells in the Graben, where the Chalk 
Group is drilled. The data are computer processed and treated sta- 
tistically to get information about: porosity (Oe), clay content 
(Vcl), permeability (K), and water saturation (Sw). Formation 
water resistivity (Rw) and the cementation factor (m) are two im- 
portant parametres to which calculation of water saturation is 
highly sensitive. Therefore, these parametres are included in the 
study. The statistics are calculated for the total Chalk Group and 
for each Chalk Unit. 


42784 (NP—4750551) Chalk project. Oil- and gas con- 
taining calk reservoirs in the Danish part of the Central 
Graben. Pt. 5 p. W-1 KALKPLOT. Cross-plots of log- and 
core data from the Chalk Group. Lieberkind, K. (Danmarks 
Geologiske Undersoegelske, Copenhagen). 1983. 35p. NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE84750551. 

The aim of this report is to present the variation of reservoir 
parameters in the Chalk Group, such as porosity, permeability, 
clay-content, m-(cementation factor) and Rw- values (resistivity of 
formation water). No cores are available in the Chalk Group from 
the W-1 well, and therefore the data has been established on wire- 
line logs only. FDC-CNL cross-plots on raw log data have been 
produced to etablish corrections on these logs. CNL porosity 
versus resistivity from deep laterologs have been crossplotted to de- 
termine cementation factor and formation water resistivity for cal- 
culation of water saturation (CPI-run). Various other parameters 
are used for the CPI-run. From the CPI, x-plotted porosity values 
are found from the FDC-CNL logs, clay volume from the GR-log 
and calculated water saturation from porosity and resitivity logs. 


42785 (NP—4750562) Seismic surveys in Denmark 1962- 
1976. (Danmarks Geologiske Undersoegelske, Copenhagen). 
1982. 205p. NTIS (US Sales Only), PC Al0/MF AOl1. File 
Number DE84750562. 

This catalogue is a review of the seismic activity in Den- 
mark in the period 1962-76. Seismic data has also been recorded 
prior to 1962 by Danish American Prospecting Company 
(DAPCO), Gulf and Shell, but they are considered of inferior qual- 
ity and not included in this catalogue. In 1962/63 the consession for 
exploration and recovery of oil and gas in Denmark was granted to 
the A.P. Moeller which subsequently founded the Danish Under- 
ground Consortium. Initially the participants were Gulf (operator), 
A.P. Moeller and Shell. Later Chevron and Texaco entered into 
the consortium, too. As Gulf gradually withdrew Chevron took 
over as operator in the offshore and Danbor, an A.P. Moeller sub- 
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sidiary, in the onshore and inland waters. Data from 1977-81 are 
still covered by a five years confidentiality period but will progres- 
sively be included by updating every year. A total amount of 
46.800 km has been recorded, of which 7.800 km are onshore, 8.800 
km are shallow marine (east of Jutland) and 30.200 km are marine 
(Northesea). The catalogue comprises 38 surveys given in order of 
aquisition date. For each survey a small scale location map includ- 
ing name of survey, length and coverage are given. Thereafter 
follow some pages summarizing the aquisition parameters, the proc- 
essing sequence and a list of all lines with line no., shot point range 
and block location. Finally a list of shot point base maps covering 
the whole Danish area are given. 


42786 (NP—4770467) Studies on hydrocarbon genesis in 
clay stones of the upper Jurassic delta (Pliensbachium) in the 
North West German basin, with particular regard to the influ- 
ence of the hot intrusive masses of Bramsche and Vlotho. Al- 
tebaeumer, F.J. (Technische Hochschule Aachen (Germany, 
F.R.). Fakultaet fuer Bergbau und Huettenwesen). 16 Jul 
1982. 294p. (In German). NTIS (US Sales Only), PC A13/ 
MF AO1. File Number DE84770467. 

The author investigates the effects of high but short-term, in- 
trusive heat-up, i.e. of variable temperature and time, on the forma- 
tion of hydrocarbons. The clay stone of the North West German 
Lower Jurassic delta was used as reference horizon. The hot intru- 
sive masses are located in the Bramsche, Vlotho and Uchte- 
Loccum regions. The extent and spatial distribution of intrusive 
heat-up was quantitatively determined. The following methods of 
analyses are presented along with their findings: Rock-Eval pyroly- 
sis, medium-pressure liquid chromatography, gas chromatography, 
microscopy. Palaeotemperatures in the vicinity of the Bramsche 
and Vlotho masses were determined on the basis of vitrinite reflec- 
tion data. 
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42787 (DOE/BC—84/6/SP) Enhanced oil recovery for 
thermal processes. First amendment and extension to Annex 
IV. Peterson, G.; Schwartz, E. (USDOE San Francisco Op- 
erations Office, Oakland, CA; INTEVEP, Filial de Petro- 
leos de Venezuela, SA, Caracas). Aug 1984. 352p. NTIS, 
PC A16/MF AO1; 1; GPO Dep. File Number DE84012722. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This report contains the result of efforts under the several 
iasks of the First Amendment and Extension of Annex IV, En- 
hanced Oil Recovery Thermal processes. The report is presented in 
six sections (for each of the six tasks) and each section contains one 
or more reports prepared by various individuals or groups describ- 
ing the results of efforts under each one of the tasks. Each section 
has been abstracted and processed for inclusion in the Energy Data 
Base. A statement of each task, taken from the agreement, is pre- 
sented on the first page of each section. The tasks are numbered 8- 
13. The first report on Annex IV, Venezuela-AMEM/USE-DOE 
Fossil Energy Report IV-1, (DOE/BETC/SP-83/15), contains the 
results from the first seven tasks. That report is dated April 1983, 
entitled, EOR Thermal Processes. 


42788 (DOE/BC—84/6/SP, pp 8.1-8.19) Task 8: DOE 
steam additives field test summaries. Aug 1984. NTIS, PC 
A16/MF AO1. File Number T184012722. 

In Enhanced oil recovery for thermal processes. First 
amendment and extension to Annex IV. 

This section summarizes the United States Department of 
Energy's efforts to improve sweep efficiency of the Steam Drive 
Process. Field tests evaluated foam forming chemicals as a method 
of reducing steam mobility. A noncondensible gas was injected 
with steam in two projects. Positive results were obtained from the 
majority of the tests. Each project is summarized separately. Type 
of surfactant, reservoir data, pattern history, method of injection 
and results are summarized. A bibliography of reports published as 
a result of the research is listed at the end of each project. The 
annual DOE reports contain the most complete details of a project 
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with the final annual report being the most comprehensive. 35 ref- 
erences. 


42789 (DOE/BC—84/6/SP, pp 9.:-9.18) Task 9: DOE 
steam additives laboratory research. Aug 1984. NTIS, PC 
A16/MF AO1. File Number T184012722. 

In Enhanced oil recovery for thermal processes. First 
amendment and extension to Annex IV. 

The US DOE has funded research on the use of chemical 
additives to increase the recovery efficiency of the steam drive 
process. The research has been carried out primarily by two uni- 
versities, Stanford and Southern California. Both programs were 
begun in 1976 through contracts with DOE and are continuing at 
the time of this report. The programs are developing different 
methods of enhancing the steam drive process. The Stanford Uni- 
versity Petroleum Research Institute, SUPRI, is investigating the 
use of foaming agents that would primarily increase resistance to 
flow of steam through the reservoir. USC is investigating the use of 
surfactants and alkaline chemicals that would primarily reduce oil- 
water interfacial tension. The two programs will be separately sum- 
marized. For detailed information the reader is referred to the bibli- 
ography of reports published on each program. 32 references. 


42790 (DOE/BC—84/6/SP, pp 10.1-10.39) Task 10: IN- 
TEVEP steam additives laboratory research and field expri- 
ments, Ziritt, J.L.; Rancel, C. INTEVEP, S.A. Los Teques, 
Miranda, Venezuela). Aug 1984. NTIS, PC Al6/MF AOl1. 
File Number T184012722. 

In Enhanced oil recovery for thermal processes. First 
amendment and extension to Annex IV. 

Venezuela's experience on the use of additives with steam is 
restricted to a research program carried out by INTEVEP to fulfill 
Venezuelan steam injection operations requirements to improve 
sweep efficiencies in its steam injection operations. The research 
work carried out to date has not been very conclusive. It still does 
not point towards a definite direction. Nevertheless, some results 
show preliminary tendencies which may identify some very inter- 
esting developments in the not too distant future. Based on the re- 
sults obtained to date, it is worth mentioning that very high quality 
foams can be produced outside the porous medium (above 99% 
quality). On the other hand, in order to produce a foam inside a 
porous medium, large quantities of surfactant in the liquid phase are 
required; hence, low quality foams are produced. This implies very 
low steam quality (below 40%). The flow of foams in a porous 
medium seems to be a complex phenomenon, involving very high 
pressure drops that may become impractical to handle both in the 
laboratory as well as in the field. Using foams as blocking agents in 
a porous medium, the foam collapses and segregates very easily, an 
effect which is adverse and contrary to the blocking requirement. 
At present, foams may be used for selective steam injection. How- 
ever, more research is necessary to ascertain their usefulness as mo- 
bility control and/or blocking agents. 5 references, 20 figures. 


42791 (DOE/BC—84/6/SP, pp 11.1-11.A.118) Task 11: 
survey of existing mathematical and physical models for the 
steam injection process using additives. Aug 1984. NTIS, PC 
A16/MF AO1. File Number T184012722. . 

In Enhanced oil recovery for thermal processes. First 
amendment and extension to Annex IV. 

Cooperative surveys were made regarding the existence of 
mathematical and physical models for the steam injection process 
using various chemical additives. The Venezuelan Party made a 
world-wide survey. To date, 39 individuals from 12 countries have 
responded, but only 31 questionnaires have been answered. The 
project managers are presently analyzing and interpreting all of the 
responses received but further work is still required to complete the 
statistical analysis. The US portion of task 11 was to conduct a 
survey of models open to the public in the US. This task was con- 
tracted to GeothermEx, Inc., and their detailed report is presented. 
Three organizations in the United States have developed numerical 
models available to the public for simulating steam drive with ancil- 
lary materials. Of these, the one developed by the University of 
Southern California is partially funded by US Department of 
Energy. The other models were developed by two consulting/serv- 
ice organizations, namely, Todd, Dietrich and Chase, Inc., and In- 
tercomp, Inc., both of Houston, Texas. These two models can be 
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used through service contracts, lease or purchase from these orga- 
nizations. The salient features of the available physical models and 
numerical models, respectively, and typical results and conclusions 
arrived at by using these models are presented. 12 references, 56 
figures, 5 tables. 


42792 (DOE/BC—84/6/SP, pp 12.1-12.15) Task 12: 
suitability of conducting laboratory research on various steam 
additives. Aug 1984. NTIS, PC A16/MF AOl1. File Number 
1184012722. 

In Enhanced oil recovery for thermal processes. First 
amendment and extension to Annex IV. 

Task 12 of Annex IV of the Implementing Agreement be- 
tween the Department of Energy (DOE) of the United States of 
America and the Ministry of Energy and Mines (MEM) of the Re- 
public of Venezuela, called for a joint investigation regarding the 
suitability of conducting laboratory research on various steam addi- 
tives for use in heavy oil reservoirs. As a result of the investigation 
and survey conducted to fulfill Task 12 requirements, a summariz- 
ing report is presented which contains ideas for future research in 
the area of steam injection improvement through the use of addi- 
tives and an estimate on the necessity, cost and expected benefits of 
carrying out further laboratory work. Some of the potential re- 
search techniques discussed have been tested in the field; for these 
cases, emphasis has been made on the description of the laboratory 
tests desirable to complement the field data obtained and those tests 
necessary before any additional field experimentation is conducted. 
40 references. 


42793 (DOE/BC—84/6/SP, pp 12.A.1-12.A.91) Litera- 
ture survey on foaming agents for enhanced oil recovery. 
Rancel, C.; Ziritt, J.L. (NTEVEP, S.A. Los Teques, Mi- 
randa, Venezuela). Aug 1984. NTIS, PC A16/MF AO1. File 
Number T184012722. 

In Enhanced oil recovery for thermal processes. First 
amendment and extension to Annex IV. 

A literature survey on foams and their use in enhanced oil 
recovery has been undertaken. The characteristic properties of this 
interesting material are reviewed in the first part before considering 
the applications in thermal recovery operations. Some of these 
properties are well known from our everyday experience but others 
will probabiy be new information. A list of commercial surfactants 
as well as synthesized in the laboratory has also been prepared. The 
flow of foam in porous media is the next part where all the aspects 
affecting it are included. Finally a brief review of the pilot tests 
that have been carried out using steam foams, as well as a compara- 
tive analysis of the results has been considered. 68 references, 47 
figures, 7 tables. 


42794 (DOE/BC—84/6/SP, pp 13.1-13.37) Task 13: 
project managers’ report of field test proposal. Negron-Perez, 
E.; Castanier, L.M. (INTEVEP, S.A., Los Teques, Miran- 
da, Venezuela; Stanford Univ. Petroleum Research Inst., 
CA). Aug 1984. NTIS, PC A16/MF A0Ol1. File Number 
1184012722. 

In Enhanced oil recovery for thermal processes. First 
amendment and extension to Annex IV. 

Task 13 addresses the feasibility of planning for a specific 
field test in Venezuela using additives with injection steam in a 
heavy oil reservoir. This project managers report includes the fol- 
lowing: history; introduction; objective; site selection; process con- 
cept; operational procedure; tables and figures; and references. 


42795 (SAND—83-1836) Performance of ceramic com- 
bustion tubes in enhanced oil recovery steam generators. 
Beauchamp, E.K. (Sandia National Labs., Albuquerque, 
NM (USA)). Jul 1984. Contract AC04-76DP00789. 31p. 
NTIS, PC A03/MF A0Ol; 1; GPO Dep. File Number 
DE84016209. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Several candidate ceramic combustor tubes were tested in a 
steam generator designed for the DOE-sponsored Project DEEP 
STEAM. The only tube to survive the test series and remain a can- 
didate for extended service was one constructed of high-density sili- 
con carbide. 9 references, 21 figures. 


ERA-9/21 / 5696 


42796 The effect of temperature and interfacial tension 
on water/oil relative permeabilities of consolidated sands. 
Torabzabeh, S.J.; Handy, L.L. (Univ. of Southern Califor- 
nia). Society of Petroleum Engineers of A.I.M.E. (American 
Institute of Mining, Metallurgical and Petroleum Engineers), 
Paper; SPE/DOE 12689: 55-70(Apr 1984). (CONF-840495— 


) 

From Society of Petroleum Engineers California regional 
meeting; Long Beach, CA, USA (11 Apr 1984). 

Relative permeability data for high- and low-tension systems 
were obtained experimentally at temperatures ranging from 22°C to 
175°C. No other data have been reported for high temperatures 
and low interfacial tensions. Results for high tension systems at ele- 
vated temperatures and for low-tension systems at room tempera- 
ture are compared with other published data. The results of this 
study can be used to predict the performance and efficiency of en- 
hanced oil recovery methods in which chemicals are considered for 
use with hot waterfloods or as steamflood additives. They are of 
particular interest with respect to steamfloods in viscous oil reser- 
voirs. Equipment was designed and constructed to measure water- 
oil relative permeabilities at elevated temperatures and pressure. It 
can be used for both steady-state and unsteadystate dynamic dis- 
placement measurements. The apparatus permits very accurate 
measurement of fluid saturations volumetrically by monitoring the 
oil content of the total system using a high pressure, high tempera- 
ture water-oil separator. Experiments were conducted on fired 
Berea sandstone cores using n-dodecane and 1% NaCl brine. Aque- 
ous low-concentration surfactant solutions were used to change in- 
terfacial tension levels. For the experiments reported here, the fluid 
pressure was kept constant at 300 psig and the overburden pressure 
at 650 psig. The experimental results indicate that relative perme- 
ability curves are affected by temperature, especially at low IFT’s. 
For the high-tension system, relative permeability to oil increased 
and relative permeability to water decreased at a given saturation 
while residual oil saturation decreased and irreducible water satura- 
tion increased with increasing temperature. Water/oil relative per- 
meability ratio decreased with temperature at a given water satura- 
tion. These results suggest an increase in the preferential water wet- 
tability of sandstone with temperature. 


42797 Pressure transient analysis in an elongated linear 
flow system. Ehlig-Economides, J.S.; Economides, M.J.; 
Johnston, F. (Univ. of Alaska). Society of Petroleum Engi- 
neers of A.I.M.E. (American Institute of Mining, Metallurgical 
and Petroleum Engineers), Paper; SPE12742: 153-162(Apr 
1984). (CONF-840495—). 

From Society of Petroleum Engineers California regional 
meeting; Long Beach, CA, USA (11 Apr 1984). 

The prominent examples of linear flow behavior in the well 
test literature relate to linear flow within or to a fracture penetrated 
by a producing well. The resulting pressure transients generally are 
exhibited in the early portion of a well test and are followed by 
infinite-acting radial flow behavior and/or boundary effects. In this 
paper, the linear flow occurs in the formation, which has a pre- 
dominantly linear shape. Analysis of interference, drawdown, and - 
build up tests is described in theory and illustrated by practical ex- 
amples. The necessary equations for the analysis are provided for 
testing gas, geothermal steam, and oil wells. In elongated linear 
flow systems, the pressure transient behavior associated with linear 
flow occurs late in the drawdown or build up test. The type curves 
provided in this work show that this pressure behavior is readily 
distinguishable from conventional well tests, particularly in interfer- 
ence tests. 


42798 Displacement of a viscous oil by the combined in- 
jection of hot water and chemical additive. Karakas, M.; 
Saneie, S.; Yortsos, Y.C. (Schlumberger Well Services). So- 
ciety of Petroleum Engineers of A.I.M.E. (American Institute 
of Mining, Metallurgical and Petroleum Engineers), Paper; 
SPE 12560: 19-30(Apr 1984). (CONF-840495—). 

From Society of Petroleum Engineers California regional 
meeting; Long Beach, CA, USA (11 Apr 1984). 

The modeling of an adiabatic hot waterflood assisted by the 
simultaneous injection of a chemical additive is presented. The 
process considered is one-dimensional, two-phase flow, with negli- 
gible effects of dispersion, heat conduction, and lateral heat losses. 
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The model allows for the chemical to partition into the aqueous 
phase and to be adsorbed on the solid rock. The effects of tempera- 
ture on the viscosity ratio and the adsorption kinetics and of chemi- 
cal concentration on the fractional flow curves are included. The 
theory of generalized simple waves (coherence) is used to develop 
solutions for the temperature, concentration, and oil saturation pro- 
files, as well as the oil recovery curves. The results obtained show 
that in the adiabatic case the combined injection of chemical and 
hot water considerably enhances the oil recovery. The sensitivity of 
the recovery performance to the process parameters is discussed. It 
is shown that, for Langmuir adsorption kinetics, the chemical re- 
sides in the heated region of the reservoir if its injection concentra- 
tion is below a critical value, and in the unheated region if its con- 
centration exceeds this critical value. Typical results for a chemical 
slug injection in a tertiary recovery process indicate that recovery 
performance is maximized when the chemical resides entirely in the 
heated region of the reservoir. 


42799 The impact of oil aromaticity on carbon dioxide 
flooding. Monger, T.G. (Louisiana State Univ.). Society of 
Petroleum Engineers of A.I.M.E. (American Institute of 
Mining, Metallurgical and Petroleum Engineers), Paper; SPE/ 
DOE 12708: 71-82(Apr 1984). (CONF-840495—). 

From Society of Petroleum Engineers California regional 
meeting; Long Beach, CA, USA (11 Apr 1984). 

is paper investigates the role of oil aromaticity in miscibil- 

ity development, and in the deposition of high molecular weight 
material during CO2 flooding. The results of phase equilibria meas- 
urements, phase compositional studies, sandpack displacements and 
consolidated corefloods are reported for synthetic and natural oil 
systems. Previous studies suggest that oil compositional effects are 
dominated by the distribution of hydrocarbon molecular weights. 
Results presented in this report establish that oil compositional ef- 
fects overall are augmented by increasing the oil's aromatic con- 
tent, and that oil aromaticity effects can compete with the other 
variables that control CO: flood performance. Phase compositional 
analyses performed for CO2-synthetic oil mixtures which model the 
phase behavior of CO»-crude oil systems, demonstrate that in- 
creased oil aromaticity correlates with improved hydrocarbon ex- 
traction into a CO2-rich phase. To determine whether the improve- 
ment in hydrocarbon extraction observed in static P-V-T measure- 
ments would translate into higher oil recoveries in CO: displace- 
ment tests, tertiary corefloods were performed using the synthetic 
oils. The results show that the oil displacement efficiency for CO. 
flooding is improved by increasing the aromatic content of the oil. 
These influences of oil aromaticity are favorable. Experiments with 
COz-reservoir oil mixtures show that significant deposition of aro- 
matic hydrocarbon material occurs when CO: contacts highly as- 
phaltic crude oil. Solid phase formation was observed in phase 
equilibria and displacement studies with Brookhaven crude, and led 
to severe plugging during linear flow in consolidated Berea cores. 
How this solid phase will affect oil recovery on a reservoir scale is 
not known, but potential benefits from mobility control and/or wet- 
tability change merit continued investigation. 


42800 Economic model of mobility control methods for 
CO, flooding. Pande, P.K.; Heller, J.P. (New Mexico Inst. 
of Mining and Technology). Society of Petroleum Engineers 
of A.I.M.E. (American Institute of Mining, Metallurgical and 
Petroleum Engineers), Paper; SPE12753: 261-276(Apr 1984). 
(CONF-840495—). 

From Society of Petroleum Engineers California regional 
meeting; Long Beach, CA, USA (11 Apr 1984). 

A levelized cost procedure is used to determine the profit- 
ability of carbon dioxide flooding in non-waterflooded fields, and of 
the use of thickening agents for mobility control. The effects on 
production of changing the mobility of the injected CO: are esti- 
mated by use of a correlation developed by Claridge (1) from his 
analysis of the literature on developed five-spot patterns. The pro- 
cedure shows that mobility control can be applied profitably to 
carbon dioxide floods. Greater profits result from operating at 
lower mobility ratios. The effect of varying critical operation and 
financial parameters on the profitability of carbon dioxide floods is 
investigated. The profitability of the project is highly dependent on 
the cost of carbon dioxide. The oil price, oil price escalation rate, 
carbon dioxide cost escalation rate, and discount rate for discount- 
ing future cost and revenue streams affect the profitability of the 
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project by an order of magnitude less than the cost of carbon diox- 
ide: However, for conventional carbon dioxide floods, czrbon diox- 
ide recycling is importart and the recycling affects profits more 
than the parameters just mentioned previously. The cost, concentra- 
tion, and escalation rates of mobility control agents are also impor- 
tant factors which affect the profitability of mobility controlled 
carbon dioxide floods. The fixed charge rate for capital and the op- 
eration and maintenance cost escalation rate affect the profitability 
of the flood but these parameters play a far less significant role than 
any of the other factors described above. 


42801 Caustic consumption by a sandstone at elevated 
temperatures. Dehghani, K.; Handy, L.L. (Univ. of Alaska). 
Society of Petroleum Engineers of A.I.M.E. (American Insti- 
tute of Mining, Metallurgical and Petroleum Engineers), 
Paper; SPE 12767: 367-376(Apr 1984). (CONF-840495—). 

From Society of Petroleum Engineers California regional 
meeting; Long Beach, CA, USA (11 Apr 1984). 

The effect of temperature on caustic loss due to its reaction 
with a representative sandstone was investigated in a series of labo- 
ratory experiments. Consumption was measured for sodium hydrox- 
ide concentrations from 0.01 to 0.1 N at temperatures from 80° to 
180°C in fired and unfired Berea sandstone. Three types of experi- 
ment were performed. One of these was a static, batch experiment 
with disaggregated sandstone for different contact times. The 
others were flow experiments in consolidated cores at various flow 
rates. In one case caustic was injected and effluent concentration 
were measured, and, in the other case, the produced fluids were re- 
cycled through the core. The results show that caustic concentra- 
tion is caused by a fast reversible Langmuir-type ion exchange and 
an irreversible reaction of dissolution of silica. An increase in tem- 
perature results in a higher amount of ion exchange for the same 
initial concentration and a higher rate of dissolution. The heat of 
the ion exchange reaction is constant in the range of temperature 
studied and as a result the equilibrium constant of ion exchange can 
be found for other temperatures. Dissolution for the lowest caustic 
initial concentration (0.01 N) can be represented by first order reac- 
tion but not for the higher injection concentration. Batch experi- 
mental results show that equilibrium is established in the caustic- 
silica reaction with stabilization of pH. 


42802 The transport of bacteria in porous media and its 
significance in microbial enhanced oil recovery. Jang, L.K.; 
Sharma, M.M.; Yen, T.F. (Univ. of Southern California). 
Society of Petroleum Engineers of A.I.M.E. (American Insti- 
tute of Mining, Metallurgical and Petroleum Engineers), 
Paper; SPE 12770: 387-394({Apr 1984). (CONF-840495—). 

From Society of Petroleum Engineers California regional 
meeting; Long Beach, CA, USA (11 Apr 1984). 

MEOR is a tertiary recovery process which has only recent- 
ly been acccepted as a technically feasible alternative to other EOR 
processes in certain shallow, highly permeable reservoirs. The 
transport of injected bacteria in the porous media is among the 
problems which need to be resolved before a MEOR process can 
be successfully applied in a candidate reservoir. In order to contact 
trapped oil with active metabolites generated in situ, potential 
strains of bacteria must be transported deep into the reservoir. The 
problem of transport of bacteria is linked closely with the success 
or failure of an MEOR process. This paper presents a bench-scale 
investigation of bacterial transport in sandpack columns and sand- 
stone cores and its relationship with oil recovery efficiency. Vari- 
ous oil recovery processes utilizing Bacillus subtilis have been at- 
tempted. 


42803 Infinite conductivity vertical fracture in a reservoir 
with double porosity behavior. Houze, O.P.; Horne, R.; 
Ramey, H.J. (Flopetrol Johnson). Society of Petroleum Engi- 
neers of A.I.M.E. (American Institute of Mining, Metallurgical 
and Petroleum Engineers), Paper; SPE 12778: 447-458(Apr 
1984). (CONF-840495—). 

From Society of Petroleum Engineers California regional 
meeting; Long Beach, CA, USA (11 Apr 1984). 

This paper describes the behavior of a naturally fractured 
reservoir when a well is producing through an infinite conductivity 
vertical fracture. The reservoir model is a double-porosity medium, 
with the pseudosteady state interporosity flow assumption. The 
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Line Source solution is reviewed, and the Line Green’s function for 
a doubleporosity medium is introduced and studied. These func- 
tions are used to solve the uniform flux problem, introducing the 
"Fracture Source solution” and the “Fracture Green’s function”, 
which are respectively the dimensionless pressure drop and its de- 
rivative due to a constant production by a uniform flux fracture. 
The infinite conductivity case is then solved using the uniform flux 
results. At the end of this study, type-curves are presented and pos- 
sibilities of further developments are discussed. 


42804 Slug test data analysis in reservoirs with double 
porosity behavior. Mateen, K.; Ramey, H.J. (Pakistan Petro- 
leum Ltd.). Society of Petroleum Engineers of A.I.M.E. 
(American Institute of Mining, Metallurgical and Petroleum 
Engineers), Paper; SPE 12779: 459-468(Apr 1984). (CONF- 
840495—). 

From Society of Petroleum Engineers California regional 
meeting; Long Beach, CA, USA (11 Apr 1984). 

ressure analysis for a slug test which corresponds to the 

flow period of a Drill Stem test is extended to wells in reservoirs 
with double porosity behavior. The modelling of fluid flow within 
the reservoir is achieved by considering reservoirs having homoge- 
neously distributed regions of primary (matrix) and secondary (fis- 
sure) porosity. The matrix acts as a source and fissures connect 
with the well. The well conditions include wellbore storage and 
skin effect. Solutions were obtained for either pseudostate, or tran- 
sient interporosity flow. The distinctive features of both solutions 
are identified. Results presented are applicable to both naturally 
fractured and layered reservoirs as long as only the high permeabil- 
ity layer conducts to the wellbore. An interpretation method based 
on type-curve matching is proposed. Type curves based on pseu- 
dosteady or transient interporosity flow are presented. These type 
curves are similar to existing single layer type curves with the addi- 
tion of interporosity flow lines indicating double porosity behavior. 
Application of the type-curve matching technique can provide the 
interporosity flow parameter A, the storativity ratio, w, in addition 
to transmissivity kh/p, and skin effect S. Ramey et al. presented 
type curves for a single homogeneous layer which required empiri- 
cal correlation in terms of C /SUB D/ e /SUP 2s/ and t /SUB D/ 
/C /SUB D/. A formal solution showing wellbore pressure as a 
function of C /SUB D/ e /SUP 2s/ and t /SUB D/ /C /SUB D/ 
for a homogeneous reservoir is presented. This permits discussion 
of the approximation involved in Ramey et al. study. 


42805 Pulse testing with wellbore storage and skin ef- 
fects. Ogbe, D.O.; Brigham, W.E. (Stanford Univ.). Society 
of Petroleum Engineers of A.I.M.E. (American Institute of 
Mining, Metallurgical and Petroleum Engineers), Paper; SPE 
12780: 469-484(Apr 1984). (CONF-840495—). 

From Society of Petroleum Engineers California regional 
meeting; Long Beach, CA, USA (11 Apr 1984). 

A pulse test is conducted by creating a series of short-time 
pressure transients in an active (pulsing) well and recording the ob- 
served pressure response at an observation (responding) well. Using 
the pressure response and flow rate data, the transmissivity and 
storativity of the tested formation can be determined. Like any 
other pressure transient data, the pulse-test response is significantly 
influenced by wellbore storage and skin effects. Although these ef- 
fects have been studied in the petroleum literature, at present there 
is no systematic study which accurately analyzes storage-dominated 
pulse-test data. This paper describes a mathematical model for pulse 
testing, and it examines the influence of wellbore storage and skin 
effects on pulse-test data. Two new correlations are presented for 
correcting the pulse response amplitude and time lag for wellbore 
storage effects. Using these correlations, it is possible to correct the 
storagedominated response amplitude and time lag to within 3-per- 
cent of the values expected without wellbore storage. The forma- 
tion transmissivity and storativity can be determined using the cor- 
rected response amplitude and time lag. Worked examples are in- 
cluded to illustrate how to use the new correction techniques. 


42806 A field experiment of improved steam drive with 
in-situ foaming. Brigham, W.E.; Castanier, L.M.; Malito, 
J.A.; Marcou, J.A.; Sanyal, S.K. (Stanford Univ.). Society of 
Petroleum Engineers of A.I.M.E. (American Institute of 
Mining, Metallurgical and Petroleum Engineers), Paper; 
SPE12784: 527-544(Apr 1984). (CONF-840495—). 
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From Society of Petroleum Engineers California regional 
meeting; Long Beach, CA, USA (11 Apr 1984). 

This paper is a progress report on the design and execution 
of a field experiment on recovery of heavy oils by steam drive en- 
hanced by additives. The goal of this project is to study the effect 
of injection of a commercial surfactant (Suntech IV) and nitrogen 
on the behavior of a conventional steam drive. The laboratory stud- 
ies leading to the design and implementation of this field experi- 
ment have been referenced many times, consequently in this paper 
we will emphasize field data obtained in the following areas: reser- 
voir definition, monitoring of the progress of the experiment, pro- 
duction evaluation in a heavy oil reservoir. Several standard and 
experimental analytical methods have been applied and their validi- 
ty in the Kern River field test is discussed. Now in its third year, 
the project has seen the injection of three slugs of surfactant and 
nitrogen at different rates. The analysis of the results to date show 
a considerable improvement in oil recovery by steam drive caused 
by the addition of surfactant and nitrogen to the steam. The 
changes in production behavior of the reservoir caused by the addi- 
tives are analyzed and discussed. The economics of this project are 
difficult to determine at this point but look promising. 


42807 Diagnostic tools for mapping California EOR proc- 
esses. Leighton, A.J.; Wayland, J.R. (Leighton Consulting 
Services). Society of Petroleum Engineers of A.I.M.E. (Ameri- 
can Institute of Mining, Metallurgical and Petroleum Engi- 
neers), Paper; SPE12813: 599-604(Apr 1984). (CONF- 
840495—). 

From Society of Petroleum Engineers California regional 
meeting; Long Beach, CA, USA (11 Apr 1984). 

In recent years techniques using wave properties have been 
developed or adapted for measuring fluid injection fronts in assisted 
oil recovery processes. Also, tracer and pressure transient tests are 
being used increasingly to track and diagnose problems in these 
processes. This paper, summarizing the companion paper, "Diag- 
nostic Tools for mapping EOR Processes”, briefly describes each 
technique and its strengths and weaknesses. Conditions for most ad- 
vantageous application are given. The chief considerations in selec- 
tion of a suite of mapping and diagnostic techniques for an EOR 
project are discussed. The selection process is illustrated by three 
hypothetical examples which are typical for operations in larger 
California oil fields. The techniques are most effective when used in 
combinations and in conjunction with all other reservoir informa- 
tion available. 


42808 CO: mobility control. Dellinger, S.; Holbrook, S.; 
Patton, J. (New Mexico State Univ.). SPEJ, Society of Petro- 
leum Engineers Journal; 24: No. 2, 191-196(Apr 1984). 

As early as 1955, surfactants were recognized for their effec- 
tiveness in lowering gas mobility in reservoir cores by in-situ foam 
generation. For commercial field application a specific surfactant 
must have several important characteristics. It must be (1) highly 
effective with low cost, (2) chemically stable, soluble, and surface 
active in oilfield brines, and (3) unaffected by contact with crude 
oil or reservoir minerals. A static foam generator, an adaptation of 
a conventional blender, was used to screen more than 150 candidate 
surfactants. Promising additives were then ranked in a unique dy- 
namic test, developed at New Mexico State U., that involves se 
quential liquid/gas flow in a vertical tube packed with glass beads. 
Conventional flow tests in tight, unconsolidated sandpacks show 
good correlation with the dynamic and static screening tests. espe- 
cially those data obtained in the dynamic experiment. Some syner- 
gism exists between additives with amine oxides and amides having 
the most beneficial effect on foam stability and gas mobility control. 
The utility of cosurfactant stabilization was demonstrated in linear, 
two-phase flow tests through tight, unconsolidated sandpacks in- 
volving brine and gas. A solution containing 0.45% Alipal CD-128 
/SUP TM/ and 0.05% Monamid 150-AD /SUP TM/ can decrease 
gas mobility over 100-fold. The effect appears to be time independ- 
ent, indicative of good foam stability. Alipal CD-J28 alone reduces 
gas mobility even more, usually by a factor of two. The moderating 
influence of a cosurfactant could be beneficial in avoiding “over- 
control” of mobility, especially in low-permeability reservoirs. 
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42809 Frontal structure and stability in immiscible dis- 
placement. Jerauld, G.R.; Davis, H.T.; Scriven, L.E. (Univ. 
of Minnesota). Society of Petroleum Engineers of A.I.M.E. 
(American Institute of Mining, Metallurgical and Petroleum 
Engineers), Paper; SPE/DOE 12691: 135-144(Apr 1984). 
(CONF-8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). 

A theory of the stability or instability of plane saturation 
fronts in immiscible displacements is presented which is more realis- 
tic than earlier theories. For given two-phase relative permeability 
functions, capillary pressure function, viscosity ratio, saturation 
ahead of the front, and allowable front-propagation speed, the dis- 
placement-front saturation profile of permanent form is calculated 
from Rizhik et al.’s (1961) solution by quadrature of the nonlinear 
convective diffusion equations for two-phase flow with significant 
capillary effect. Stability of the saturation profile of permanent 
form with respect to small disturbances in pressure and saturation 
(as may be caused by minor heterogeneities in a reservoir) is found 
by solving the generalized eigenproblem to which linear stability 
theory and finite differencing lead. The results show that when the 
front is unstable there is a fastest growing wavelength of disturb- 
ance transverse to the flow. Shorter wavelengths are slowed or sta- 
bilized by capillary-pressure-gradientdriven flow; longer wave- 
lengths grow more slowly because the transverse pressure gradients 
driving them are weaker. If the displacing fluid is viscous enough 
the front is stable, but the larger the scale of disturbance the more 
nearly it is marginally stable. An earlier theory that approximates 
the front as a discontinuity agrees roughly but differs in important 
details, among them the mildly stabilizing effect associated with the 
saturation profile in the frontal zone. 


42810 A full field model of the East Velma West Block 
Sims Sand unit reservoir. Bolling, J.D. (ARCO Oil and Gas 
Co.). Society of Petroleam Engineers of A.I.M.E. (American 
Institute of Mining, Metallurgical and Petroleum Engineers), 
Paper; SPE/DOE 12720: 439-452(Apr 1984). (CONF- 


8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). 

A full field numerical model of the East Velma West Block 
Sims Sand Unit (EVWBSSU) reservoir was developed. The three- 
dimensional, four-component, heterogeneous, 4500 cell model will 
aid in the evaluation, analysis, and operation of a CO: flood now in 
progress. COs» is being injected in a continuous mode into the updip 
portion of the steeply dipping reservoir. A specially constructed 
grid, detailed reservoir description, and multiple fluid property 
tables were used to account for the variation in the reservoir's 
structure, geology, and fluid properties. By matching 33 years of 
production history, the present state of the reservoir was deter- 
mined. Methods of production included primary depletion under 
gravity drainage, secondary production using gas injection for pres- 
sure maintenance, and waterflood. Using the history matched 
model, field performance predictions were made for continued wa- 
terflood and various operating scenarios under the present COz in- 
jection scheme. Results include the effect of COs pipeline supply 
rate, allocation of CO. and water to injection wells, and uncertain 
parameters on reservoir performance. From these projections it was 
concluded that the amount of injected CO2 required to produce an 
incremental barrel of oil over waterflood was not strongly depend- 
ent on CO, pipeline supply rate or allocation of injected fluids to 
injection wells. This conclusion seems reasonable mechanistically 
because the miscible displacement was dominated by gravity, the 
areal variation in predicted updip oil saturation was not great, and 
the continuous injection coupled with high permeability updip 
caused uniform distribution of COs. 


42811 Observations on tailoring chemical slugs and simu- 
lating reservoir cores for an oil-wet reservoir. Lorenz, P.B.; 
Bayazeed, A.F.; Brock, S.; Burtch, F.W.; Tham, M.K. 
(NIPER, IIT Research Inst.). Society of Petroleum Engineers 
of A.I.M.E. (American Institute of Mining, Metallurgical and 
Petroleum Engineers), Paper; SPE/DOE 12718: 431-438(Apr 
1984). (CONF-8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). 


Results are presented from three areas of the laboratory 
studies in connection with the surfactant-polymer pilot field test 
conducted by the U. S. Department of Energy: Sulfonate produced, 
both in the field and laboratory tests, was chiefly in the oil phase, 
indicating a marked departure from the optimal condition of equal 
distribution. This cannot be attributed to increased salinity, as the 
salinity of the produced brine was not very different from that of 
the injected surfactant slug. Suggested causes are dilution and 
changing water/oil ratio that resulted in fractional repartitioning of 
the complex alcohol and sulfonate. The use of dilute brine instead 
of fresh water for the polymer slug avoided large variations in vis- 
cosity that would have resulted from seasonal variations in the 
supply water. In this connection, it was found that the non-Newto- 
nian character of the polymer was different for two solutions at the 
same viscosity but different polymer/salt composition. Berea cores, 
when fired, behaved like the oil-wet reservoir cores in respect to 
oil recovery, relative permeability, and flow-resistance history. A 
supplementary silicone treatment to give the same wettability as the 
oilfield cores had no beneficial effect. 


42812 A group contribution activity coefficient model for 
enhanced oil recovery process involving electrolyte solutions: 
Part I-Solutions in the absence of partial molecular associa- 
tion. Chien, M.C.H.; Lee, S.T. (Gulf R & D Co.). Society of 
Petroleum Engineers of A.IL.M.E. (American Institute of 
Mining, Metallurgical and Petroleum Engineers), Paper; SPE/ 
DOE 12717: 415-430(Apr 1984). (CONF-8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). 

The assumption of ideal solution for the electrolyte solution 
in many mechanistic studies of enhanced oil recovery processes 
may be oversimplified because the mean ionic activity coefficient of 
an electrolyte is very sensitive to the mixture composition. A ther- 
modynamic model is developed to account for the nonideality of 
electrolyte solutions and to serve as a tool for a more rigorous 
mechanistic study of enhanced oil recovery processes. The model 
takes into account three important molecular and ionic force contri- 
butions: the long range ion-ion electrostatic force contribution, the 
intermediate range ion-solvent interaction (solvation) contribution 
and the short range force contribution of all species. It is demon- 
strated that the model can correlate the solution behavior of strong- 
ly polar and nonpolar nonelectrolytes as well as strong electrolytes 
over a wide range of concentrations. The solvation contribution is 
found to be important in correlating the thermodynamic properties, 
especially, the salting out of nonelectrolytes in aqueous solutions. 
Comparison shows that the new model is four times better than 
Chen's model (1982) in correlating the mean ionic activity coeffi- 
cients. The parameters of sodium chloride, sodium hydroxide and 
calcium cation as well as magnesium cation are determined in this 
study. These parameters will be useful for the mechanistic study of 
alkaline flooding processes and surfactant/polymer flooding proc- 
esses. Furthermore, the model employs the group contribution con- 
cept. Therefore, it can be used to estimate the solution behavior of 
a mixture in which the groups can be identified. 


42813 Diagnostic tools for mapping EOR processes. 
Wayland, J.R.; Leighton, A.J. (Sandia National Laborato- 
ries). Society of Petroleum Engineers of A.I.M.E. (American 
Institute of Mining, Metallurgical and Petroleum Engineers), 
Paper; SPE/DOE 12716: 405-414(Apr 1984). (CONF- 
8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). 

Success of an EOR process is often dependent upon deter- 
mining the extent of oil desaturation in an area and early discovery 
of detrimental flow paths by injected fluids. Early detection of 
these, and alteration of production and injection schedules (and 
other measures) can reduce costly bypassing and production of 
excess displacing fluids and can maximize oil recovery and project 
economics. The criteria given for selection of the best diagnostic 
tool at project inception can reduce costly and ineffective trials and 
produce more useful information at lower cost. This paper presents 
the essential principles and significant parameters for the principal 
techniques for determining fluid distributions, flow patterns, and 
fronts for oil recovery methods which are displacement mecha- 
nisms. Several new geophysical methods are included. Microseismic 





measurements are being tested in Canadian thermal recovery 
projects. New electromagnetic techniques for monitoring subsur- 
face movement of thermal fronts and injected fluids are considered. 


42814 Kinetics of the chromium(VI)/thiourea reaction in 
the presence of polyacrylamide. Southard, M.Z.; Green, 
D.W.; Willhite, G.P. (Univ. of Kansas). Society of Petroleum 
Engineers of A.I.M.E. (American Institute of Mining, Metal- 
lurgical and Petroleum Engineers), Paper; SPE/DOE 12715: 
397-404(Apr 1984). (CONF-8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). 

The formation of chromium(III)-polyacrylamide gels was 
followed kinetically using spectrophotometric methods. The rate of 
chromium(VI) species conversion by thiourea and bisulfite was 
monitored to find a kinetic model for the oxidation/reduction reac- 
tion. The third order model found here shows first-order depend- 
ence on chromium(VI) concentration on thiourea and on pH. Addi- 
tional results of the thiourea study show that a constant amount of 
chromium(VI) is consumed at gelation regardless of the initial con- 
centration of that species, indicating that the Cr(VI) reduction reac- 
tion may be the rate-determining step in gelation. No such model or 
constant conversion for the bisulfite-reduced reaction could be de- 
termined. 


42815 Enhanced oil recovery by nitrogen injection: The 
effect of increased temperature and the amount of gas in solu- 
tion. Alcocer, C.F.; Menzie, D.E. (Montana College of Min- 
eral Science and Technology). Society of Petroleum Engi- 
neers of A.I.M.E. (American Institute of Mining, Metallurgical 
and Petroleum Engineers), Paper; SPE/DOE 12709: 383- 
396(Apr 1984). (CONF-8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). 

The results of laboratory research conducted to study dis- 
placement of crude oil by high-pressure nitrogen injection are pre- 
sented in this paper. The objectives of this research were to study 
the effect of temperature and original gas-oil ratio in solution on 
crude oil recovery and the miscibility process in high-pressure (H- 
P) nitrogen injection. Also in addition, the effectiveness of nitrogen 
injection after waterflooding and the effect of nitrogen-driven pro- 
pane slugs was examined. Nine experimental tests were performed 
using crude oil of 42.3° API recombined with natural gas. The ex- 
perimental tests were made using two temperatures (70°F and 
120°F) and three gas-oil ratios in solution (575 SCF/STB, 400 
SCF/STB and 200 SCF/STB). The reservoir model used was a 
stainless steel tube 125 feet long and 0.435 inches in diameter, 
packed with sand consolidated to give an average permeability of 
910 md. The model was provided with five sampling valves to col- 
lect vapor samples. The vapor samples were analyzed by using a 
gas chromatograph. A temperature control system was built based 
on the results obtained from a heat transfer mathematical model 
specifically prepared for this research. The results obtained in this 
study suggest very strongly that crude oil recovery and miscibility 
in this kind of oil depend on temperature and oil-gas ratio in solu- 
tion. Multiple-regression equations to predict crude oil recovery 
using temperature and gas-oil ration in solution were developed 
based on the experimental data. 


42816 The impact of oil aromaticity on carbon dioxide 
flooding. Monger, T.G. (Louisiana State Univ.). Society of 
Petroleum Engineers of A.I.M.E. (American Institute of 
Mining, Metallurgical and Petroleum Engineers), Paper; SPE/ 
DOE 12708: 371-382(Apr 1984). (CONF-8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). 

This paper investigates the role of oil aromaticity in miscibil- 
ity development, and in the deposition of high molecular weight 
material during CO2 flooding. The results of phase equilibria meas- 
urements, phase compositional studies, sandpack displacements and 
consolidated corefloods are reported for synthetic and natural oil 
systems. Previous studies suggest that oil compositional effects are 
dominated by the distribution of hydrocarbon molecular weights. 
Results presented in this report establish that oil compositional ef- 
fects overall are augmented by increasing the oil's aromatic con- 
tent, and that oil aromaticity effects can compete with the other 
variables that control CO: flood performance. Phase compositional 
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analyses performed for CO2-synthetic oil mixtures which model the 
phase behavior of CO:-crude oil systems, demonstrate that in- 
creased oil aromaticity correlates with improved hydrocarbon ex- 
traction into a CO2-rich phase. To determine whether the improve- 
ment in hydrocarbon extraction observed in static P-V-T measure- 
ments would translate into higher oil recoveries in CO: displace- 
ment tests, tertiary corefloods were performed using the synthetic 
oils. The results show that the oil displacement efficiency for CO2 
flooding is improved by increasing the aromatic content of the oil. 
These influences of oil aromaticity are favorable. Experiments with 
CO22-reservoir oil mixtures show that significant deposition of aro- 
matic hydrocarbon material occurs when CO, contacts highly as- 
phaltic crude oil. Solid phase formation was observed in phase 
equilibria and displacement studies with Brookhaven crude, and led 
to severe plugging during linear flow in consolidated Berea cores. 
How this solid phase will affect oil recovery on a reservoir scale is 
not known, but potential benefits from mobility control and/or wet- 
tability change merit continued investigation. 


42817 Miscible displacement of crude oil by CO2/SO. 
mixtures. Sayegh, S.G.; Fosti, J.E. (Petroleum Recovery 
Inst.). Society of Petroleum Engineers of A.I.M.E. (American 
Institute of Mining, Metallurgical and Petroleum Engineers), 
Paper; SPE/DOE 12707: 363-370(Apr 1984). (CONF- 
8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). 

Slim tube displacement tests on a Pembina Cardium stock- 
tank oil using carbon dioxide, sulfur dioxide, and four CO2/SO: 
mixtures as the flooding agents demonstrated that the mixtures have 
lower minimum miscibility pressures than both pure components. 
More oil was recovered from Berea sandstone cores when CO and 
a CO2/SO2 mixture were the flooding agents than when SO2 was 
used. CO and the CO2/SO2 mixture recovered comparable quanti- 
ties of oil from Indiana limestone, while a severe loss of permeabil- 
ity was observed in the corresponding SO, flood. 


42818 The role of molecular diffusion processes in terti- 
ary carbon dioxide flooding. Grogan, A.T.; Pinczewski, 
W.V. (Univ. of New South Wales). Society of Petroleum En- 
gineers of A.I.M.E. (American Institute of Mining, Metallurgi- 
cal and Petroleum Engineers), Paper; SPE/DOE 12706: 347- 
362(Apr 1984). (CONF-8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). 

The role of molecular diffusion in the mobilization of water- 
flood residual oil is examined. A simple numerical model which 
simulates the swelling of residual oil blobs by carbon dioxide diffu- 
sion through a blocking water phase is developed. The diffusion 
times calculated using the model are compared with the corre- 
sponding times in laboratory micromodel and core flood experi- 
ments. The comparison shows that diffusion plays a major role in 
the mobilization and recovery of waterflood residual oil and that 
high unit or local displacement efficiencies are achieved when there 
is sufficient time for diffusion to significantly swell the oil. For the 
length scales normally associated with laboratory core floods diffu- 
sion is shown to be sufficiently rapid to effectively reduce the ad- 
verse effects of bypassing on overall recovery efficiency. This is 
not so for field floods where bypassing of oil by injected carbon 
dioxide may be expected to occur on a much larger scale. 


42819 CO, Minitest, Little Knife Field, ND: A case his- 
tory. Thakur, G.C.; Lin, C.J.; Patel, Y.R. (Guif Oil E & P 
Co.). Society of Petroleum Engineers of A.I.M.E. (American 
Institute of Mining, Metallurgical and Petroleum Engineers), 
Paper; SPE/DOE 12704: 331-346(Apr 1984). (CONF- 
8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). 

A joint DOE-Gulf Oil Corporation Minitest of CO2 miscible 
flooding was conducted in the Mission Canyon formation of the 
Little Knife Field, North Dakota. In the five-acre minitest area, a 
central injection and three observation wells were drilled to form a 
non-producing, inverted four-spot pattern. A 1:1 CO. WAG injec- 
tion sequence (preflush water injection, five alternate slugs of CO: 
and water, and drive water injection) was implemented. Prior to 
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the CO. minitest, a detailed reservoir description of the test area 
was developed through logging, pulse testing and core analysis. Ex- 
tensive laboratory work had been performed to determine miscibili- 
ty pressure, swelling and viscosity reduction effects. The minitest 
included continuous bottomhole pressure measurement in all test 
wells and time-lapse logging to monitor saturation changes as alter- 
nate slugs of water and CO2 passed the observation wells. Fluid 
samples from the observation wells were collected periodically to 
check for tracers and fluid composition. 


42820 A laboratory and computer model evaluation of im- 
miscible CO, flooding in a low-temperature reservoir. Sig- 
mund, P.M.; Kerr, W.; MacPherson, R.E. (Univ. of Calga- 
ry). Society of Petroleum Engineers of A.I.M.E. (American In- 
stitute of Mining, Metallurgical and Petroleum Engineers), 
Paper; SPE/DOE 12703: 321-330(Apr 1984). (CONF- 
8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). 

This paper describes the procedures used in evaluating CO. 
for immiscible displacement of a 2224 API oil saturated at its 
bubble point of 1650 psi (11373 kPa). The oil is contained in the 
low temperature 95.9° F (35.5° C) Glauconitic sand of the Retlaw 
Mannville V Pool located in South Eastern Alberta. A combination 
of laboratory experimental data and computer model studies used in 
the evaluation are discussed. Phase behaviour and multiphase flow 
characteristics are examined for the CO2 - reservoir oil system at 
conditions where liquid/liquid and liquid/liquid/vapour phases 
exist. Measured experimental equilibrium phase, compositions, den- 
sities and viscosities are reported for single contact and multiply- 
contacted mixtures of recombined oil and CO2. Measurement of 
composition profiles obtained during slim tube displacement of re- 
combined oil by CO, at L/L and L/L/V conditions of temperature 
and pressure are also reported. The high displacement efficiencies 
that occur are attributed to the solvency of the CO: rich phase that 
forms in the flood front after methane and nitrogen have been 
stripped from the oil. The effects of swelling and viscosity reduc- 
tion on displacement efficiency are also discussed. A 1-D model, 
calibrated with the experimental data was used to predict the effect 
of using a 25% PV COs slug before waterflood on recovery in 
swept portions of the pool. The results suggest that the use of CO2 
followed by waterflood will result in high microscopic displace- 
ment efficiencies in swept portions of the reservoir even though 
miscibility between oil and CO2 does not develop. 


42821 Evaluation coring results at a micellar/polymer 
flood. Milton, H.W. (Marathon Oil Co.). Society of Petroleum 
Engineers of A.I.M.E. (American Institute of Mining, Metal- 
lurgical and Petroleum Engineers), Paper; SPE/DOE 12684: 
55-60(Apr 1984). (CONF-8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). 

Results are presented for three evaluation core tests drilled 
at the M-1 Project in the Robinson Field of southern Illinois. The 
cores were taken near three logging observation wells which have 
been used to follow injected fluid movement through the reservoir 
in one-quarter of a 2-1/2 acre 5-spot. Core oil saturation, oil dis- 
placement efficiency and vertical conformance are related to slug 
size, geologic characteristics and reservoir properties. The Robin- 
son sand in the core test wells can be divided into at least three 
zones that show different fluid movement. These zones are also in- 
dicated by the observation well logs. Sulfonate was detected in all 
selected core sample extractions. Further analysis showed that the 
low oil saturation samples had lost more of the water-soluble sul- 
fonate components - that is, the sand had been flushed better by the 
polymer solution following the micellar slug. Where the slug has 
been effectively displaced, a considerable reduction in reservoir oil 
saturation is occurring. 


42822 Enhanced recovery surveillance using well-to-well 
tomography. Kretschmar, J.L.; Witterholt, E.J. (Cities Serv- 
ice Oil and Gas Corp.). Society of Petroleum Engineers of 
A.I.M.E. (American Institute of Mining, Metallurgical and Pe- 
troleam Engineers), Paper; SPE/DOE 12680: 21-26(Apr 
1984). (CONF-8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). 
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In the past decade, the tools of the petroleum engineer for 
predicting reservoir behavior have increased significantly in terms 
of more complete mathematical models and enormously faster com- 
puting hardware. Unfortunately, the tools for in situ monitoring of 
actual behavior are largely unchanged and most often involve data 
characteristic of only a limited volume around individual wells. 
Techniques are now emerging which can provide a more complete 
view of fluid distributions in the reservoir over the entire distance 
between wells. These techniques, sometimes referred to as geoto- 
mography, use wave propagation between observation wells as a 
basis for reservoir mapping in a procedure analogous to that used in 
the CAT scan now common in diagnostic medicine. 


42823 An evaluation of the Wilmington Field micellar/ 
polymer project. Funchi, J.R.; Carroll, M.B. (Keplinger and 
Assocs., Inc.). Society of Petroleum Engineers of A.I.M.E. 
(American Institute of Mining, Metallurgical and Petroleum 
Engineers), Paper; SPE/DOE 12681: 27-40(Apr 1984). 
(CONF-8304162—). 

From 4. SPE/DCE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). 

The City of Long i-each micellar-polymer pilot in the Wil- 
mington Field has been evaluated. Actual recovery efficiency is 
high when compared with core flood and simulation model esti- 
mates. The project was uneconomic, however, because of problems 
associated with production from an unconsolidated formation and 
the presence of Desulfovibrio bacteria. 


42824 Progress report: Big Muddy Field low-tension 
flood demonstration project with emphasis on injectivity and 
mobility. Ferrell, H.H.; Borah, M.T.; Gregory, M.D. 
(Conoco Inc.). Society of Petroleum Engineers of A.I.M.E. 
(American Institute of Mining, Metallurgical and Petroleum 
Engineers), Paper; SPE/DOE 12682: 41-48(Apr 1984). 
(CONF-8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). 

A Demonstration Project for the low tension flood process 
was initiated in the Big Muddy Field in 1980. This paper introduces 
the concept of optimum slug mobility for maximum oil recovery 
and injectivity in the Second Wall Creek reservoir. A procedure to 
determine the optimum mobility for a low tension flood is de- 
scribed, and the early field performance data is compared to the 
laboratory design. 


42825 Analysis of low-tension pilot at Big Muddy Field, 
WY. Ferrell, M.M.; King, D.W.; Sheely, C.S. (Conoco 
Inc.). Society of Petroleum Engineers of A.I.M.E. (American 
Institute of Mining, Metallurgical and Petroleum Engineers), 
Paper; SPE/DOE 12683: 49-54(Apr 1984). (CONF- 
8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). 

Conoco Inc. initiated a low tension pilot test in 1973, at the 
Big Muddy Field east of Casper, Wyoming. The process mobilized 
an oil bank ahead of the slug, reached a peak oil cut of 20%, and 
recovered 36% of the residual oil saturation. Tracers were injected 
in the preflush and postflush to determine swept volumes and distri- 
butions of flow. Tracer responses showed that over 95% of the 
flow to the center well of the 5-spot came from the two northern 
injection wells. The overall performance of the pilot was analyzed 
using a numerical simulator. As a result of the pilot and the sup- 
porting research, a nearby 90 acre commercial demonstration low 
tension flood was initiated in 1980, and is still in progress. 


42826 Chateaurenard field test recovery mechanisms and 
interpretation. Bourdarot, G.; Putz, A.; Sardin, M. (Soc. 
Natl Elf Aquitaine (Production)). Society of Petroleum Engi- 
neers of A.I.M.E. (American Institute of Mining, Metallurgical 
and Petroleum Engineers), Paper; SPE/DOE 12685: 61- 
72(Apr 1984). (CONF-8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). 

The Chateaurenard micellar/polymer field test was conduct- 
ed between 1976 and 1980 in the south part of the Paris Bassin. 
Pilot design, operations and oil production results have already 
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been presented. We present a detailled analysis of the effluents. It 
appears that surfactant, most of wich remained trapped in the reser- 
voir, is associated with calcium in the oil when produced, as a 
result of sodium exchange with the calcium associated with the 
clay in the reservoir sand. Supporting phase studies and floods 
through sandpacks are presented to quantify this cation exchange 
and investigate its influence on oil recovery and phase trapping. 


42827 Surfactant flooding carbonate reservoirs. Adams, 
W.T.; Schievelbein, V.M. (Texaco Inc.). Society of Petrole- 
um Engineers of A.I.M.E. (American Institute of Mining, Met- 
allurgical and Petroleum Engineers), Paper; SPE/DOE 12686: 
73-82(Apr 1984). (CONF-8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). 

Some of the most difficult yet most attractive targets for 
EOR are found in the West Texas carbonate reservoirs, where ter- 
tiary recovery is complicated by characteristically very low perme- 
ability coupled with high hardness and salinity of the reservoir 
brine. This paper presents data obtained in two well-pair surfactant 
floods undertaken by Texaco in the San Andres formation, Bob 
Slaughter Block, Hockley County, Texas. To provide the most data 
in the least time, a close well spacing and relatively large produc- 
tion/injection ratios were used. For each well pair a different sur- 
factant system was developed, tailored to resist the local aquifer 
brine salinity and hardness. Consequently, neither system required a 
preflush. Each test consisted of a large slug of surfactant, followed 
by biopolymer, fresh water, and lastly formation brine, together 
with appropriate nonadsorbent tracers. The large slug sizes were in- 
tended to allow subsequent designs to be made by interpolation 
rather than extrapolation. The data provided by these tests and pre- 
sented here demonstrate that low permeability carbonate reservoirs 
can be chemically flooded, polymer can be injected and propagated 
in these reservoirs, without any biodegradation, these systems can 
mobilize tertiary oil effectively at a chemical consumption near that 
observed in the laboratory, and two-well tests can provide a quick 


field evaluation of surfactant systems proposed for largescale use. 


42828 Geologic description of East Velma West Block 
Sims sand unit for an enhanced oil recovery project. Boyer, 
R.C. (ARCO Oil and Gas Co.). Society of Petroleum Engi- 
neers of A.I.M.E. (American Institute of Mining, Metallurgical 
and Petroleum Engineers), Paper; SPE/DOE 12687: 83- 
92(Apr 1984). (CONF-8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). 

East Velma West Block Sims Sandstone Unit (EVWSSU), 
located in Stephens County, Oklahoma, is currently being flooded 
with carbon dioxide. A detailed, quantitative reservoir description 
was constructed for a simulation model that will aid in the evalua- 
tion and operation of the CO. flood. The Sims Sandstone member 
of the Upper Mississippian-Lower Pennsylvanian Springer forma- 
tion was deposited in a deltaic environment. Four deltaic facies are 
present: the delta-plain, proximal and distal delta-front, and aban- 
donment phase. The delta-plain facies forms a shale barrier to verti- 
cal fluid flow between the abandonment and proximal delta-front 
sandstones. The proximal delta-front facies is the bulk of the reser- 
voir. Porosity and permeability in this facies are high due to minor 
clay and cement content. The proximal delta-front facies grades lat- 
erally downstructure into the distal delta-front facies. Authigenic 
clays, and carbonate and silica cement have destroyed porosity in 
the distal delta-front sandstones. A reservoir description was built 
from the geologic analysis. Reservoir zonation was based on the ar- 
rangement of deltaic facies. Porosity from density logs was calibrat- 
ed to core porosity to determine porosity in uncored wells. A linear 
correlation between core porosity and permeability was established. 
Permeability and gamma ray cutoffs were statistically determined 
to define net pay. Vertical-to-horizontal permeability ratios were 
determined from measurements on oriented core plugs. Computer 
isopach maps of gross pay, net pay, porosity, and permeability (hor- 
izontal and vertical) were generated for individual reservoir zones 
and then input into the reservoir model. 
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42829 An experimental study of water imbibition in chalk 
from the Ekofisk Field. Torsaeter, O. (The Norwegian Inst. 
of Technology). Society of Petroleum Engineers of A.I.M.E. 
(American Institute of Mining, Metallurgical and Petroleum 
Engineers), Paper; SPE/DOE 12688: 93-104(Apr 1984). 
(CONF-8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). 

The Ekofisk Field in the North Sea produces from two lith- 
ologically similar, low permeability fractured chalk formations. The 
Ekofisk Formation of Danian age is separated from the lower Tor 
Formation of Maastrichtian age by a tight zone of about 15 m 
thickness. With a projected primary recovery factor of only 18%, 
the secondary recovery target is substantial. A pilot waterflood has 
been conducted in the Tor Formation and expansion of waterflood- 
ing to a large area of the Tor is planned. For waterflooding to re- 
cover substantial oil in a highly fractured rock large saturation 


changes in the matrix rock must be achieved through water imbibi- 
tion. 


42830 Statistical network theory of three-phase relative 
permeabilities. Heiba, A.A.; Davis, H.T.; Scriven, L.E. 
(Univ. of Minnesota). Society of Petroleum Engineers of 
A.I.M.E. (American Institute of Mining, Metallurgical and Pe- 
troleum Engineers), Paper; SPE/DOE 12690: 121-134(Apr 
1984). (CONF-8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). 

The statistical network model and percolation theory of cap- 
illary pressure and relative permeabilities in low capillary number 
displacements account for much of the behavior of two fluid phases 
under the gamut of wetting conditions encountered in reservoir 
rocks (SPE 11015, SPE 12172). The model and theory are here ex- 
tended to three fluid phases, viz. gas, oil, and water. For conven- 
ience in illustrating the theory the gas is taken as everywhere non- 
wetting against the oil and water, and the oil as everywhere non- 
wetting against the water. The starting point is the representation 
of the chaotic connectivity of porespace by a bond-disordered 
Bethe tree; also as before, the bonds are characterized by a single 
statistically distributed parameter, porethroat radius, with which 
other pore dimensions are regarded as completely correlated. 


42831 The effect of temperature and interfacial tension 
on water/oil relative permeabilities of consolidated sands. 
Torabzadeh, S.J.; Handy, L.L. (Univ. of Southern Califor- 
nia). Society of Petroleum Engineers of A.I.M.E. (American 
Institute of Mining, Metallurgical and Petroleum Engineers), 
Paper; SPE/DOE 12689: 105-120(Apr 1984). (CONF- 
8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). 

Relative permeability data for high- and low-tension systems 
were obtained experimentally at temperatures ranging from 22°C to 
175°C. No other data have been reported for high temperatures 
and low interfacial tensions. Results for high-tension systems at ele- 
vated temperatures and for low-tension systems at room tempera- 
ture are compared with other published data. The results of this 
study can be used to predict the performance and efficiency of en- 
hanced oil recovery methods in which chemicals are considered for 
use with hot waterfloods or as steamflood additives. They are of 
particular interest with respect to steamfloods in viscous oil reser- 
voirs. Equipment was designed and constructed to measure water- 
oil relative permeabilities at elevated temperatures and pressures. It 
can be used for both steady-state and unsteadystate dynamic dis- 
placement measurements. The apparatus permits very accurate 
measurement of fluid saturations volumetrically by monitoring the 
oil content of the total system using a high pressure, high tempera- 
ture water-oil separator. Experiments were conducted on fired 
Berea sandstone cores using n-dodecane and 1% NaCl brine. Aque- 
ous low-concentration surfactant solutions were used to change in- 
terfacial tension levels. For the experiments reported here, the fluid 


pressure was kept constant at 300 psig and the overburden pressure 
at 650 psig. 
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42832 The relative permeability function for two-phase 
flow in porous media: effect of capillary number. Ramakrish- 
nan, T.S.; Wasan, D.T. (Illinois Inst. of Technology). Socie- 
ty of Petroleum Engineers of A.I.M.E. (American Institute of 
Mining, Metallurgical and Petroleum Engineers), Paper; SPE/ 
DOE 12693: 163-182(Apr 1984). (CONF-8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). 

Expressions for both drainage and imbibition relative per- 
meabilities for wetting and nonwetting phases have been derived 
using the cut and random rejoin approach. The pore structure is 
modeled by using information about the pore size distribution that 
determines capillary pressure. The nonwetting phase is considered 
to be present as both connected and disconnected fluid. The appro- 
priate permeability equations are then obtained by considering lam- 
inar flow equations for the randomly formed pore throat constric- 
tions. Based on the classical percolation theory for mobilization of 
disconnected nonwetting phase and data on entrapment of connect- 
ed nonwetting phase, the relative permeability equations are pre- 
sented for varying capillary numbers. The theoretical results of rel- 
ative permeability for both natural and synthetic porous media 
agree with the available experimental data for drainage as well as 
imbibition. Moreover, the limited experimental data for high capil- 
lary numbers corroborate the basic considerations of the model. 
The injection or in situ generation of surface active agents alters 
the fractional flow of oil in a reservoir due to an increase in the 
(local) capillary number. This change in the fractional flow is also 
dependent upon the initial connected and disconnected nonwetting 
phase saturations. The present approach takes both of these factors 
into account and therefore can be put to direct use in modeling sur- 
factant and caustic flooding processes. 


42833 Linear stability analysis of immiscible displace- 
ment including continuously changing mobility and capillary 
effects: Part I--Simple basic flow profiles. Yortsos, Y.C.; 
Huang, A.B. (Univ. of Southern California). Society of Petro- 
leum Engineers of A.I.M.E. (American Institute of Mining, 


Metallurgical and Petroleum Engineers), Paper; SPE/DOE 
12692: 145-162(Apr 1984). (CONF-8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). 

The linear stability of immiscible, two-phase flow displace- 
ment processes in porous media is examined. Multi-phase flow char- 
acteristics are included in the stability description through relative 
permeability and capillary pressure functions. A linear stability 
analysis of the steady-state saturation and pressure distributions is 
carried out in terms of normal modes. The resulting linearized ei- 
genvalue problems describing the evolution of unstable modes re- 
semble, in the respective cases of negligible and non-negligible cap- 
illary effects, the Rayleigh and Orr-Sommerfeld equations govern- 
ing the stability of unbounded shear flows. First, the stability of 
non-capillary, two-phase, immiscible displacement is examined. 
Rates of growth of the unstable modes as a function of the wave- 
length of instability are explicitly obtained for specific classes of ini- 
tial total mobility profiles. The Saffman-Taylor instability and layer 
instability follow directly as limiting cases of the initial mobility 
profiles. The effect of capillarity on flow stability is next examined. 
Stability curves that include capillary effects are obtained for sever- 
al simple initial saturation profiles. The effects of capillary pressure, 
viscosity ratio and relative permeability characteristics on the stabil- 
ity curves are discussed. It is shown that both capillary pressure 
and a smooth initial mobility profile exert stabilizing influences on 
flow displacement. The linear stability analysis predictions are com- 
pared to the results of Chuoke et al. obtained by use of an “effec- 
tive interfacial tension.” The results find applications in mobility 
control and viscous fingering problems. 


42834 Glenn pool surfactant flood pilot test: comparison 
of laboratory and observation well data. Bae, J.M.; Petrick, 
C.B. (Gulf R and D Co.). Society of Petroleum Engineers of 
A.I.M.E. (American Institute of Mining, Metallurgical and Pe- 
troleam Engineers), Paper; SPE/DOE 12694: 183-196(Apr 
1984). (CONF-8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). 

A surfactant flood pilot test was conducted in the William 
Berryhill lease of the Glenn Pool Field, Creek County, OK. The 


test was conducted in the Upper Sand in a 20-acre, four inverted 5- 
spot pattern. The field had been waterflooded and had a residual oil 
saturation of 30% PV. The pay thickness was about 25 ft at a depth 
of 1500 ft. The crude oil had an API gravity of 37° and a viscosity 
of 4.0 cp at a reservoir temperature of 95°F. A preflush preceded 
the surfactant slug which was specifically formulated for this oil- 
wet reservoir of moderate salinity of 81,181 ppm total dissolved 
solids. There were two observation wells in line between an injec- 
tor and the central producer, 125 ft and 200 ft from the injector, 
respectively. Fluids from the observation well were periodically 
sampled and analyzed. A large oil bank was observed in these 
wells, having an oil cut of 40% or higher. Chromatographic separa- 
tion of sulfonate components was observed. A small amount of 
middle phase microemulsion was produced in the first observation 
well. The salinity of the sulfonate solution was intentionally set 
near the transition point between lower and middle phase microe- 
mulsions, based on our design concept reported before and this 
scheme appeared to have worked well. The oil-water interfacial 
tension during the production of the middle phase microemulsion 
was ultralow, confirming our earlier findings. Despite chromatogra- 
phic separation, and changing sulfonate concentration and salinity, 
ultralow tension was maintained for a long period of time. The IFT 
behavior involving these variables was much more complex than 
expected. It was concluded that the process performance in the 
field as monitored in the observation wells was as good as or better 
than expected based on the laboratory linear core test results. 


42835 A postflood evaluation of the North Burbank sur- 
factant/polymer pilot. Lorenz, P.B.; Dodd, C.G.; Trantham, 
J.C.; Zornes, D.R. (NITER, IIT Research Inst.). Society of 
Petroleum Engineers of A.I.M.E. (American Institute of 
Mining, Metallurgical and Petroleum Engineers), Paper; SPE/ 
DOE 12695: 197-210(Apr 1984). (CONF-8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). 

In a follow-up evaluation to the Phillips-DOE surfactant- 
polymer pilot in the North Burbank field of Osage County, Okla., a 
test program was designed to determine the relative importance of 
the various detrimental factors -- heterogeneity, crossflow, ion ex- 
change, partitioning -- leading to nonconformance, and degradation 
of surfactant and polymer slugs. A diagnostic well was drilled 80 ft 
(24m) southeast of an injection well, within the drainage area of 
one of the best producing wells for tertiary oil. The location was 
selected because: there was good communication between the injec- 
tor and producer in this quadrant, it was one sixth of the distance 
between injector and producer, and should likely be swept by in- 
jected chemicals, and simulation suggested that a well at this loca- 
tion could encounter several zones swept by surfactant, polymer, 
and fresh water. Rock, brine, and oil samples were taken from 
three noncommunicating reservoir zones and analyzed for sulfon- 
ate, polyacrylamide, alcohol, calcium, and residual oil, along with a 
complete brine analysis. Comparisons were made with core analy- 
ses on adjacent wells at the start of the project, and with fluids pro- 
duced from them. Chloride and residual oil were low, indicating 
that the region had been swept and oil displaced. Sulfonate and al- 
cohol were surprisingly high. At a sweep of less than 5% of the 
area, surfactant and cosurfactant were segregated and the slug 
markedly displaced toward the Type II* direction from optimality. 
No polyacrylamide was detected in the brine or on the rock, sug- 
gesting a change in flow patterns that diverted polymer around the 
region, so that sulfonate and alcohol were not fully displaced. 
These observations indicate that the performance of the pilot was 
influenced by both heterogeneity and degradation of the chemical 
slug. The relative role of the polymer is still uncertain. 


42836 Concepts pertaining to reservoir pretreatment for 
chemical flooding. Meyers, K.O.; Salter, S.J. (ARCO Oil and 
Gas Co.). Society of Petroleum Engineers of A.I.M.E. (Ameri- 
can Institute of Mining, Metallurgical and. Petroleam Engi- 
neers), Paper; SPE/DOE 12696: 211-232(Apr 1984). (CONF- 
8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). - 

In this paper, a model is proposed which details how pre- 
flush chemicals in the aqueous phase are transported through an oil- 
containing porous media. The example preflush process chosen is 
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monovalent/divalent, cation-exchange. Initially, the chemistry of 
ion exchange is summarized. This is followed by a careful system of 
core characterization designed to determine as many of the ion-ex- 
change characteristics of the chosen porous media as possible, inde- 
pendent from specific preflush experiments. A series of preflush ex- 
periments, run with zero and waterflood residual oil saturations are 
then described. Finally, a mathematical model is proposed to de- 
scribe the preflush process. This model is solved numerically and 
compared with the experimental results. The model is shown to be 
successful in both a matching and predicting mode over a wide va- 
riety of conditions. This success verifies many of the ion-exchange 
and flow concepts used in formulating the model. 


42837 Viscosity and phase behavior of petroleum sulfon- 
ate solutions in the liquid crystalline region with and without 
small amounts of added hydrocarbons. Benton, W.J.; Baijal, 
S.K.; Ghosh, O.; Miller, C.A.; Qutubuddin, S. (Rice Univ.). 
Society of Petroleum Engineers of A.IL.M.E. (American Insti- 
tute of Mining, Metallurgical and Petroleum Engineers), 
Paper; SPE/DOE 12700: 287-298(Apr 1984). (CONF- 
8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). 

Aqueous “solutions” of two petroleum sulfonate surfactants, 
mixtures of one of them with an ethoxylated sulfate surfactant, and 
a pure sulfonate surfactant were studied with polarizing microsco- 
py, polarized light screening, and viscometry. The same sequence 
of phases was seen with increasing salinity for the various surfac- 
tants, namely transformation from an isotropic micellar solution to 
a lamellar liquid crystalline phase to an isotropic phase which scat- 
tered light and exhibited streaming birefringence. Addition of calci- 
um ions to the petroleum sulfonate-ethoxylated sulfate mixtures led 
to the same basic sequence of transformations, but the effect of cal- 
cium was about 11.5 times as great as that of sodium on a molar 
basis. Many small crystalline particles were also observed when cal- 
cium was present. A cone-and-plate viscometer was used to meas- 
ure the apparent viscosity of the various solutions. A maximum in 
apparent viscosity was always found in the transition region be- 
tween a dispersion of spherulitic liquid crystalline particles in an 
aqueous phase and a single liquid crystalline phase. The maximum 
occurred whether the transition was brought about by changes in 
salinity, divalent cation concentration, oil content, or other compo- 
sitional variables. Apparent viscosity generally decreased with in- 
creasing temperature although dependence on temperature was not 
monotonic at high salinities. Apparent viscosity decreased with in- 
creasing shear rates and was time dependent at a given shear rate. 
At low salinities apparent viscosity generally decreased with time. 
At high salinities apparent viscosity was frequently found to in- 
crease with time. 


42838 An evaluation of lignosulfonate as a sacrificial ad- 
sorbate in surfactant flooding. Hong, S.A.; Bae, J.H.; Lewis, 
G.R. (Gulf Research & Development Co.). Society of Petro- 
leum Engineers of A.I.M.E. (American Institute of Mining, 
Metallurgical and Petroleum Engineers), Paper; SPE/DOE 
12699: 273-286(Apr 1984). (CONF-8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). 

A study was conducted to investigate the feasibility of using 
lignosulfonate as a sacrificial agent in the surfactant flooding proc- 
ess. An analytical technique based on HPLC analysis was used to 
determine the concentration of lignosulfonate and petroleum sulfon- 
ate. Lignosulfonate and petroleum sulfonate adsorption isotherms 
were established and used to assess the sacrificial effect of lignosul- 
fonate. A simple model to describe the ion exchange in the pres- 
ence of lignosulfonate was developed. This model includes the asso- 
ciation of cations with lignosulfonate. The main results of this study 
are as follows. First, surfactant loss can be reduced significantly > 
50% reduction) by pretreatment with a lignosulfonate preflush. 
However, no significant reduction is obtained when lignosulfonate 
is incorporated with the surfactant slug. Second, more cations are 
exchanged from the rock in the presence of lignosulfonate. This en- 
chanced cation-exchange is due to the association of divalent ca- 
tions with lignosulfonate. Third, lignosulfonate causes dissolution of 
soluble minerals to a much greater extent than brine or petroleum 
sulfonate, producing undesirable divalent cations. Finally, the brine 
tolerance and optimal salinity of petroleum sulfonate are not greatly 
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affected by lignosulfonate. Based on these laboratory results, we 
conclude that lignosulfonate has potential as a sacrificial adsorbate 
for surfactant flooding. 


42839 A study of the relationship between surfactant/oil/ 
brine system phase behavior and chemical flood recovery in 
short cores. Ashrawi, S.S. (Texaco Inc.). Society of Petrole- 
um Engineers of A.I.M.E. (American Institute of Mining, Met- 
allurgical and Petroleum Engineers), Paper; SPE/DOE 12702: 
311-320(Apr 1984). (CONF-8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). 

This study correlates the phase behavior of surfactant/oil/ 
brine systems with their chemical flood performance in short cores. 
The study focuses on the influence of two important system com- 
position variables: viz. the brine salinity and the nominal equivalent 
weight of a petroleum sulfonate blend. Furthermore, it investigates 
the influence of the addition of an alkylether sulfate in terms of op- 
timal salinities, increased salinity tolerance and tertiary recovery ef- 
ficiency. The oil displacement experiments employ a very fast, 
near-continuous, constant salinity flooding process in 3-inch long 
Berea cores, using a microwave instrument to determine the oil 
saturations. A typical turn-around time for a flooding experiment 
was seven hours. 


42840 Application of the alkaline flooding process in the 
Torrance Field. Konopnicki, D.T.; Zambrano, L.G. (Superi- 
or Oil Co.). Society of Petroleum Engineers of A.I.M.E. 
(American Institute of Mining, Metallurgical and Petroleum 
Engineers), Paper; SPE/DOE 12701: 299-310(Apr 1984). 
(CONF-8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). 

An alkaline flooding system has been designed for applica- 
tion in the Main Zone reservoir of the Joughin Unit in the Tor- 
rance Field. The flood will encompass the major portion of the 
Unit (Section B) and will consist of twelve inverted nine-spot pat- 
terns. With a caustic injection rate of 38,000 BPD (6042 m°/d), this 
flood will be the largest alkaline flood ever attempted in the world 
to date. A 30% pore volume pre-flush injection, which consists of 
softened fresh water, began an June 30, 1981 to reduce the divalent 
ion content and salinity of the reservoir. A 16% pore volume caus- 
tic slug consisting of 1.2% sodium orthosilicate is scheduled to 
begin in early-1985. Caustic injection will require approximately 
two years. Extensive laboratory studies have been conducted to 
verify the viability of the alkaline slug process in this reservoir. In- 
terfacial tension measurements demonstrated that extremely low in- 
terfacial tensions can be achieved with a dilute solution of sodium 
orthosilicate in softened fresh water and reservoir brine. Further- 
more, core floods utilizing sodium orthosilicate solutions of 0.8% 
and 1.2% resulted in reductions in the residual oil saturation of up 
to 9.4% Vp over waterflooding alone. This data along with the 
caustic consumption laboratory data were utilized in a chemical 
flooding simulator to scale results to the field and to make oil re- 
covery predictions. The study indicates that the injection of a 16% 
Vp slug of 1.2% sodium orthosilicate will result in a incremental oil 
recovery of 1875 MBO (298,125 m*) or 1.75 OOIP in Section B. 
Results of the laboratory studies, reservoir engineering work, and 
the computer simulation study to optimize the process are present- 
ed. 


42841 Feasibility study of the in-situ combustion process 
using TGA/DSC techniques. Kharrat, R.; Vossoughi, S. 
(Univ. of Kansas). Society of Petroleum Engineers of A.I.M.E. 
(American Institute of Mining, Metallurgical and Petroleum 
Engineers), Paper; SPE/DOE 12678: 471-476(Apr 1984). 
(CONF-8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). 

The influence of reservoir rock on the in-situ combustion 
process has been recognized by many investigators as an important 
part of the process. Several experimental studies have shown the ef- 
fects of reservoir rock on the in-situ combustion process. However, 
all the available screening criteria neglect this important and deci- 
sive criterion. This paper describes how the reservoir rock affects 
the minimum oil content necessary for the self-sustained combus- 
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tion, which is introduced as a new criterion for the selection of 
suitable reservoirs for the process. Differential Scanning Calori- 
metry (DSC) was employed to determine the heat value of the oil 
in the presence of the reservoir rock. The minimum temperature re- 
quired for the total consumption of the fuel was obtained by the 
use of Thermogravimetric Analysis (TGA) and DSC. The mini- 
mum amount of oil necessary to sustain the combustion was calcu- 
lated from these two parameters and compared with the oil satura- 
tion of the reservoir. Reservoirs with oil saturations above this min- 
imum value were considered feasible. In-situ combustion tube ex- 
periments performed on actual reservoir rocks obtained from 
Kansas fields confirmed the validity of the prediction. 


42842 A laboratory investigation of sweep during oxygen 
and air fireflooding. Garon, A.M.; Kumar, M.; Lau, K.K.; 
Sherman, M.D. (Gulf R & D Co.). Society of Petroleum En- 
gineers of A.I.M.E. (American Institute of Mining, Metallurgi- 
cal and Petroleum Engineers), Paper; SPE/DOE 12676: 447- 
458(Apr 1984). (CONF-8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). 

An experimental investigation of volumetric sweep during 
fireflooding was conducted in three dimensional (3-D) scaled 
models. The effect of oxygen vs. air injection, water-oxygen ratios, 
injection rates and crude oil parameters on sweep efficiency and 
performance of the fireflood were evaluated. Results indicate that 
the sweep of a fireflood was similar for oxygen and air combustion; 
water injection resulted in a small decrease in the sweep of the fire- 
flood; wet combustion required less oxygen or air and increased the 
oil recovery and recovery rate; fireflooding a medium gravity 
crude oil reservoir resulted in a larger sweep than a heavy oil reser- 
voir; and higher injection rates and pressures improved the sweep 
efficiency. 


42843 The effect of the type of oil on solubilization by 
amphiphiles. Bourrel, M.; Chambu, C.; Verzaro, F. (Elf Aq- 
uitaine (Production)). Society of Petroleum Engineers of 


A.I.M.E. (American Institute of Mining, Metallurgical and Pe- 
troleum Engineers), Paper; SPE/DOE 12674: 425-440(Apr 
1984). (CONF-8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). 

It is now recognized that systems optimized for micellar 
flooding are not all equivalent in terms of solubilization, interfacial 
tensions and oil recovery efficiency. The basic conditions which 
promote high solubilization into microemulsions, a property corre- 
lated to the values of interfacial tensions, have been established in a 
previous paper: changes in oil type, for example, have to be com- 
pensated by adjusting the lipophile of the surfactant. However, this 
is not always sufficient to guarantee a high solubilization. It is the 
purpose of this paper to investigate the influence on solubilization 
of the relationship between the type of the oil to be solubilized and 
the surfactant lipophile. It is found that this relationship is a deter- 
mining factor for solubilization, at given temperature and salinity. 
For example, it has been observed that, for the alkane series, solubi- 
lization is not affected by the alkane carbon number, provided the 
compensation be achieved by adjusting the surfactant lipophile 
length. However, for other oils, or mixtures of oils, like crudes, it is 
not necessarily the case: the solubilization may be found more or 
less different from that of normal alkanes, depending on the struc- 
ture of the surfactant lipophile. 


42844 Cosurfactant-enhanced alkaline flooding. Nelson, 
R.C.; Lawson, J.B.; Stegemeier, G.L.; Thigpen, D.R. (Shell 
Development Co.). Society of Petroleum Engineers of 
A.I.M.E. (American Institute of Mining, Metallurgical and Pe- 
troleam Engineers), Paper; SPE/DOE 12672: 413-424(Apr 
1984). (CONF-8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). 

Many crude oil candidates for enhanced oil recovery by al- 
kaline flooding produce their lowest interfacial tension at very low 
concentrations of alkali. Alkaline consumption by the rock makes 
propagation through the oil reservoir of such dilute alkaline solu- 
tions prohibitively slow. The dilemma of having to choose between 
highest displacement efficiency (lowest interfacial tension) and satis- 
factory displacement rate can be resolved by adding cosurfactants 


to the alkali. Low concentrations of properly chosen cosurfactants 
raise the concentration of electrolyte required for minimum interfa- 
cial tension to alkali concentrations high enough for satisfactory 
propagation of the alkaline bank. That is, just as in chemical flood- 
ing, a cosurfactant can be used to raise the “salinity requirement” of 
an alkaline flood. Activity Maps, similar to the Salinity Require- 
ment Diagrams of chemical flooding, are useful in formulating and 
understanding the results of cosurfactant-enhanced alkaline floods. 
Alkaline flooding systems, formulated by the methods discussed in 
this paper, recover as much oil in laboratory core floods as well- 
formulated chemical flooding systems. 


42845 Scale formation during alkaline flooding. Krum- 
rine, P.H.; Brock, G.F.; Mayer, E.H. (The PQ Corp.). Socie- 
ty of Petroleum Engineers of A.I.M.E. (American Institute of 
Mining, Metallurgical and Petroleum Engineers), Paper; SPE/ 
DOE 12670: 401-412(Apr 1984). (CONF-8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). 

Alkaline chemicals in enhanced recovery operations have 
been and are being used: 1) as preflush agents, 2) with polymers 
and surfactants, and 3) as a principal recovery agent. In these 
chemical flooding techniques the reactions of multivalent hardness 
ions with alkalis to form precipitates are of particular concern. 
These reactions can be prevented at the injection wells through 
adequate preflushing and/or the use of good quality softened water; 
filtration can be used to remove any precipitates. These practices 
minimize the precipitation and subsequent damage to the well 
equipment and to the formation around the injectors, and reduce 
the chance for injectivity impairment. In the formation a host of re- 
actions which significantly alter the injected slug occur including: 
dissolution, mixing, neutralization, and ion exchange. These may 
lead to fluid diversion as precipitates form to block high flow chan- 
nels. At the producing wells, however, precipitation and deposition 
phenomena are undesirable since scales can form to restrict produc- 
tion and foul well equipment. With the higher concentrations of 
alkali being used in the field, the development of well scaling has 
become noticeable and difficult to control using previously accept- 
ed practices. This paper describes the progress and experience 
gained at the Long Beach Unit, Wilmington, CA alkaline pilot 
dealing with scales formed in producing wells. These scales have 
been made up variously of calcium carbonate, magnesium silicate, 
and amorphous silica. In particular, the reservoir characteristics and 
chemical conditions leading to the scale formation are discussed in 
detail showing what, how, and why the scale forms. For the Wil- 
mington alkaline pilot, the mixing during production of very hard 
waters from one subzone with moderately alkaline water from 
other subzones, and the dissolution of formation solids has led to 
scale formation in producers closest to the alkaline injection. 


42846 Transient interfacial tension behavior of crude oil 
caustic interfaces. Shurma, M.M.; Jang, L.K.; Yen, T.F. 
(Univ. of Southern California). Society of Petroleum Engi- 
neers of A.I.M.E. (American Institute of Mining, Metallurgical 
and Petroleum Engineers), Paper; SPE/DOE 12669: 377- 
390(Apr 1984). (CONF-8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). 

A systematic study is conducted to describe the transient in- 
terfacial tension (IFT) behavior of crude oil caustic interfaces. The 
variation in this behavior with variation in the composition of the 
aqueous phase and other parameters is the focus of this study. It is 
found that at low pH values the experimentally observed behavior 
is similar to that reported earlier. However at high pH values a 
maximum in IFT is observed that has not been previ ously report- 
ed, followed by a minimum at late time. Sodium chloride is shown 
to have no significant effect on the shape of the transient IFT 
curve but the absolute values of IFT are lower at lower NaCl con- 
centrations. Divalent ions dramatically increase the IFT. A chemi- 
cal model that takes into account the kinetics and the detailed 
chemistry of the process is used to explain the observed phenom- 
ena. The phenomenological surface phase approach is used to 
model the interface. The resulting set of ordinary differential equa- 
tions is linearized by making certain justifiable, simplifying assump- 
tions. The analytical solution to the set of equations yields to us the 
variation of the various concentrations with time. The IFT is then 
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related to the interfacial concentration of the surface active species 
(A /SUB s/ ~) by the Gibbs equation. The variation in the tran- 
sient IFT behavior on changing the kinetic constants, phase vol- 
umes and ionic concentrations is discussed. Finally it is shown that 
the extension of this model to a two component model would suc- 
cessfully explain all the experimentally observed phenomena. 


42847 Rock dissolution and consumption phenomena in 
an alkaline recovery system. Krumrine, P.H.; Falcone, J.S. 
(The PQ Corp.). Society of Petroleum Engineers of A.I.M.E. 
(American Institute of Mining, Metallurgical and Petroleum 
Engineers), Paper; SPE/DOE 12670: 391-400(Apr 1984). 
(CONF-8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). 

Consumption of alkali in the reservoir (lose of pH value) is a 
major concern to those engineers designing alkaline slugs for en- 
hanced oil recovery. Although there have been several attempts at 
modeling and quantifying these effects, the complexity of silicate 
chemistry has been a major stumbling block in adequately and real- 
istically describing the mechanisms. The data and mechanisms pre- 
sented in this paper indicate that recently proposed consumption 
models should be modified to incorporate lower limits on SiO: sol- 
ubility at higher pH values. When these limits are properly applied 
past trends in lab data can be explained. The implications to slug 
design of these changes in the dissolution rate model are discussed. 


42848 CO. miscible flooding evaluation of the South 
Welch Unit, Welch San Andres Field. Keeling, R.J. (Cities 
Service Oil and Gas Corp.). Society of Petroleum Engineers 
of A.I.M.E. (American Institute of Mining, Metallurgical and 
Petroleum Engineers), Paper; SPE/DOE 12664: 335-346(Apr 
1984). (CONF-8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). 

The South Welch Unit, in Dawson County, Texas, was se- 
lected as a miscible flooding candidate in 1981 based on the recom- 
mendation of a feasibility study. The central 300 acres (1,214 Mm?) 
of the unit were designated as the Phase One area, and infill drilling 
of this area was begun in 1981. COz injection was initiated in Feb- 
ruary of 1982 with CO, trucked to the location in liquid form. Sim- 
ulations were made to predict the recovery from the Phase One 
area under several production methods. These methods included: 
20% IHCPV slug CO: injected continuously 20% IHCPV slug 
COz injected using a 2:1 4 cycle WAG 25% IHCPV slug CO: in- 
jected using a 2:1 5 cycle WAG Continued waterflooding on 20 
acre line drive patterns All simulations were made with the current 
CO: supply limitations taken into consideration. The 25% slug, 2:1 
5 cycle WAG case is the optimum mode of operation based on sen- 
sitivity studies. 


42849 Evaluation of CO. flood performance, springer 
“A” sand, NE Purdy Unit, Garvin County, OK. Fox, M.J.; 
Beaty, W.G.; Simlote, V.N. (Cities Services Oil and Gas 
Co.). Society of Petroleum Engineers of A.I.M.E. (American 
Institute of Mining, Metallurgical and Petroleam Engineers), 
Paper; SPE/DOE 12665: 347-356(Apr 1984). (CONF- 
8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). 

This paper describes and presents results of an overall pro- 
gram of monitoring and evaluation of a carbon dioxide flood being 
conducted in the Northeast Purdy Springer "A” Sand Unit in 
Garvin County, Oklahoma. The response of one specific five-spot 
pattern is described through detailed reservoir simulation utilizing 
data from observation well logging, pressure transient analysis, 
carbon dioxide injection profiling, sampling of produced fluids, and 
monitoring of production rates. A reservoir description satisfying 
primary, secondary and tertiary performance is also described in 
detail. History matching of the carbon dioxide flood performance is 
being utilized to define the effects on reservoir performance of wa- 
terblocking, viscous fingering and residual oil saturation to carbon 
dioxide flooding. These parameters are not laboratory defined. Sen- 
sitivity work wasc ”’ * +> design the best process. In-situ satu- 
ration changes obtained from an observation well logging program 
are prese and correlated with model calculated saturation 
changes and indicate that oil is being mobilized as predicted by the 
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simulator. A comparison of carbon dioxide injection profiles to 
water injection profiles and the results of observation well logging 
indicates that the carbon dioxide is flooding certain reservoir layers 
that were not waterflooded. The model reservoir description was 
modified to include these layers. Results of compositional analyses 
of produced fluids are presented. 


42850 First results from the Maljamar Carbon Dioxide 
pilot. Lingane, P.J.; McWilliams, R.E.; Pittaway, K.R. 
(Sohio Petroleum Co.). Society of Petroleum Engineers of 
A.I.M.E. (American Institute of Mining, Metallurgical and Pe- 
troleam Engineers), Paper; SPE/DOE 12666: 357-366(Apr 
1984). (CONF-8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). 

Continuous carbon dioxide injection in the Grayburg/San 
Andres formations of the MCA unit has been completed; follow-up 
brine injection began in December 1983. Incremental oil production 
began in mid-1983 from the Grayburg zone and six months later 
from the San Andres. Special features of the inverted five-spot pilot 
include separate completions in the Grayburg and San Andres 
zones; fiberglass-cased logging observation wells for in situ moni- 
toring of oil, brine, and carbon dioxide movement; and gamma- ray 
emitting tracers for improved vertical resolution of flow zones. The 
a priori prediction of the flow behavior in the Grayburg reservoir, 
developed from core and log data from seven closely spaced wells, 
was not consistent with pressure interference data, nor with the ar- 
rival times of tracers at the logging and production wells. At least 
three different reservoir descriptions match the Grayburg data; the 
most likely explanation is a change in the effective location of the 
injection well due to a hydraulic fracture. 


42851 CO, flooding a waterflooded shallow Pennsylva- 
nian sand in Oklahoma: A case history. Kumar, R.; Eibeck, 
J.N. (ARCO Oil and Gas Co.). Society of Petroleum Engi- 
neers of A.I.M.E. (American Institute of Mining, Metallurgical 
and Petroleum Engineers), Paper; SPE/DOE 12668: 367- 
376(Apr 1984). (CONF-8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). 

ARCO Oil and Gas Company started work oi a CO: Terti- 
ary Pilot in the Garber field located in Garfield Co., Ok. in 1980. 
Garber is a Pennsylvanian age, multiplay field, discovered in 1916. 
It has produced in early years under depletion drive and later by 
waterflooding. The purpose of the pilot was to investigate the terti- 
ary oil potential of the shallow sands which were previously water- 
flooded to depletion. CO2 was injected into the Crews sand, a shal- 
low Pennsylvanian sand located at an average depth of 1950 ft (594 
m). Prior to the start of the pilot program, the depleted Crews sand 
waterflood was not producing in the pilot area. The main pilot is a 
10.4 acres (4.2 ha), normal 5-spot, which is enclosed by backup 
water injectors and outside producers. Water was initially injected 
in the project area to raise the reservoir pressure and to establish a 
base production curve. Then a total of 27,000 tons (24,500 X 10° 
kgs) of CO2, equalling 35% HCPV in the effective area, was inject- 
ed as a straight slug. The pilot response has been very encouraging. 
The project has already produced 70,000 STBO (11.1 X 10°m‘°). 
Ultimate recovery from this pilot should exceed 14% of the origi- 
nal oil in place within the effective area. The success of this pilot 
suggests that it is possible to CO2 flood reservoirs at depths shal- 
lower than previously thought possible. 


42852 Evaluation of an analytical technique for estimat- 
ing swept volume in thermal recovery projects from falloff 
tests. Fassihi, M.R. (ARCO Oil and Gas Co.). Society of Pe- 
troleam Engineers of A.I.M.E. (American Institute of Mining, 
Metallurgical and Petroleum Engineers), Paper; SPE/DOE 
12657: 277-288(Apr 1984). (CONF-8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). 

Several simulated pressure falloff tests were analyzed to see 
whether the swept volume estimated by an analytical technique 
agrees with the swept volume simulated with both a steamflood 
model and an in-situ combustion model. Several parameters such as 
the wellbore gridblock size, nonuniform permeability, layering, 
flowing noncondensible gas, and oil vaporization were studied. The 
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analysis of these runs also led to the evaluation of other parameters 
such as permeability-thickness in the swept zone, kh. For steam- 
floods, the analytically estimated swept volume in relatively homo- 
geneous models is in agreement with the simulated swept volume. 
The calculated kh reflects the effective gas permeability-thickness 
at the average gas saturation behind the steam front. The presence 
of gas saturated oil or flowing noncondensible gas ahead of the 
steam front causes a long transition between the end of the infinite 
acting period and the start of pseudosteady state. For very hetero- 
geneous reservoirs, there was a long transition period that masked 
the pseudosteady-state data. For in-situ combustion, the onset of the 
pseudosteady-state period depends largely on gas mobility at the 
front. For high gas mobility, the analytically calculated swept 
volume was found to be highly overestimated. However, the ana- 
lytically estimated swept volume approached the simulated burned 
volume as gas mobility decreased. 


42853 Evaluation of a-olefin sulfonates for steam diver- 
sion. Hu, P.C.; Bonner, G.A.; Tuvell, M.E. (Ethyl Corp.). 
Society of Petroleum Engineers of A.I.M.E. (American Insti- 
tute of Mining, Metallurgical and Petroleum Engineers), 
Paper; SPE/DOE 12660: 301-314(Apr 1984). (CONF- 
8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). 

Study of the flow of foams through porous media with the 
objective of using foams as mobility-control agents for various 
EOR applications was started in the nineteen sixties. Most of the 
early investigators regarded the flow of foam through porous media 
as plug flow. As such, both constituents of foam move as a body in 
the media. This work shows that factors such as the texture of the 
foam (cell size and uniformity), ratio of cell size to pore size, and 
the quality of foam (volume % gas), are very important. In the first 
part of this work, foams of well defined quality and cell size were 
used to explore the fundamental mechanism governing the resist- 
ance to flow of foams in porous media. It is intended to demon- 
strate that the pressure required to move foam through a porous 
medium is a function of the interaction of a moving lamella with 
the stationary capillary wall and all the phenomena observed can 
be represented by a simple meniscus equation. Data obtained from 
measurements conducted in a single capillary can be related to the 
data obtained using the conventional sand packs when the dynamic 
surface tensions of the surfactant solutions are taken into consider- 
ation. The second phase of the work was directed toward the eval- 
uation of the effectiveness of AOS as a mobility-control agent for 
steam drive. With this in mind, most of the experiments were con- 
ducted with foams generated using AOS having different molecular 
weights and structures. Other types of sulfonate surfactants were 
included in some evaluations for comparative purposes. 


42854 An automated method for predicting full-scale CO. 
flood performance based on detailed pattern flood simulations. 
Rester, S.; Todd, M.R. (Todd Dietrich and Chase Inc.). So- 
ciety of Petroleum Engineers of A.I.M.E. (American Institute 
of Mining, Metallurgical and Petroleum Engineers), Paper; 
SPE/DOE 12663: 327-334(Apr 1984). (CONF-8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). 

A procedure is described for estimating the response of a 
field scale CO2 flood from a limited number of simulations of pat- 
tern flood symmetry elements. This procedure accounts for areally 
varying reservoir properties, areally varying conditions when CO: 
injection is initiated, phased conversion of injectors to CO2, and 
shut in criteria for producers. Examples of the use of this procedure 
are given. 


42855 Relative permeabilities of surfactant/steam/water 
systems. Monsalve, A.; Schechter, R.S.; Wade, W.H. (Univ. 
of Texas). Society of Petroleum Engineers of A.I.M.E. (Ameri- 
can Institute of Mining, Metallurgical and Petroleum Engi- 
neers), Paper; SPE/DOE 12661: 315-326(Apr 1984). (CONF- 
8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). 

Surfactants are now being used in field application to help 
reduce the flow of steam into more permeable zones during steam- 
flooding operations. Despite the increasing interest, little is known 
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about how surfactants function to reduce the permeability to steam 
nor how surfactants are transported from the wellbore into the for- 
mation. An important aspect in helping resolve these issues is the 
relative permeabilities to both steam and water. In this paper the 
relative permeabilities to both steam and water in the presence of 
two surfactants are reported. One important finding is that the 
steam saturation at residual increases with increasing surfactant 
concentration for the systems studied and the relative permeabilities 
to steam are shifted but the general shape of the curves is not 
changed. Unlike previous findings for gas-liquid systems, the rela- 
tive permeability to water has been found to increase with increas- 
ing surfactant concentration rather than remain constant. While the 
mechanism responsible for this unexpected finding is not under- 
stood, the experimental trends are well defined. Considerable atten- 
tion has been devoted to the design of the experimental apparatus. 
Calculations are presented which show that heat exchange with the 
environment can, in the absence of surfactants, give rise to both 
flow dependent relative permeabilities and abnormally low residual 
steam saturations. These same calculations also indicated that more 
reliable results may be obtained if the core is well insulated even 
though it is in a well controlled thermal environment. In the ab- 
sence of surfactant the relative permeabilities to both steam and 
water in Berea sandstone were found to be similar, although not 
identical, to oil-water relative permeabilities. 


42856 Analysis of the performance of the M-6 area of the 
Tia Juana Field, Venezuela, under primary, steam-soak, and 
steamdrive conditions. Puig, F.; Schenk, L. (Maraven S.A.). 
Society of Petroleum Engineers of A.I.M.E. (American Insti- 
tute of Mining, Metallurgical and Petroleum Engineers), 
Paper; SPE/DOE 12656: 263-276(Apr 1984). (CONF- 
8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). 

This paper deals with the reservoir performance of the M-6 
Project Area in the south-east of the Tia Juana field. The field is 
one of the four heavy oil fields located along the eastern shore of 
Lake Maracaibo in Venezuela, collectively known as the Bolivar 
Coast fields. Since the early 1930's the area covered by these fields 
subsides, an observation which one could not fail to make in this 
swampy coastal area. The subsidence prompted the construction of 
coastal dykes for protection against flooding and also the installa- 
tion of a network of benchmarks which are surveyed biannually, to 
monitor ground level changes in detail. It soon became apparent 
that there was a direct correlation between subsidence and oil with- 
drawal, implying that the compaction phenomenon acts as an oil 
production mechanism. This established a cause/effect chain of oil 
production/pressure decline/formation compaction/surface subsid- 
ence which has since been a fertile field for investigation. 


42857 A model for calculating polymer injectivity includ- 
ing the effects of shear degradation. Sorbie, K.S.; Roberts, 
L.J. (U.K. Atomic Energy Authority). Society of Petroleum 
Engineers of A.I.M.E. (American Institute of Mining, Metal- 
lurgical and Petroleum Engineers), Paper; SPE/DOE 12654: 
245-262(Apr 1984). (CONF-8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). 

Polymers are frequently injected into oil reservoirs in order 
to improve recovery. As they reduce the in-situ mobility of the 
aqueous phase (either by viscosity increase or permeability reduc- 
tion), the fluid injectivity generally drops. It is very useful to be 
able to estimate in advance from a few laboratory measured quanti- 
ties the injectivity of the polymer and whether the polymer is likely 
to be seriously degraded by the high shear experienced in the near- 
wellbore region. It is difficult to calculate the injectivity of the 
polymer solutions due to their complex rheological behaviour 
within porous media, especially when the polymer mechanically de- 
grades. In this paper, the authors investigate one approach to calcu- 
lating the injectivity of polymers in the general case where mechan- 
ical degradation occurs. A kinetic model for polymer degradation is 
proposed which is used to obtain the radial viscosity profile of the 
degrading polymer. This may in turn be used to calculate the 
steady-state pressure drops associated with the degrading polymer. 
The model is based on a discrete multicomponent representation of 
the polymer molecular weight distribution (MWD). During me- 
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chanical degradation, the MWD changes as higher components de- 
grade into lower molecular weight fragments. The degradation rate 
of a given component of the MWD is related to the local shear/ 
elongational stress within the porous medium and the concentration 
of the component (C /SUB i/ ). The model is used to match the 
results of experiments studying the shear degradation of polyacryla- 
mide (PAM) in radial sandstone cores. The quantitative predictions 
of the model are very satisfactory. In addition, the model gives in- 
sight into the mechanism of shear degradation of polymers in 
porous media. 


42858 A predictive model for water and polymer flooding. 
Jones, R.S.; Ford, H.J.; Lake, L.W.; Pope, G.A. (Genesis 
Inc.). Society of Petroleum Engineers of A.I.M.E. (American 
Institute of Mining, Metallurgical and Petroleum Engineers), 
Paper; SPE/DOE 12653: 231-244(Apr 1984). (CONF- 
8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). 

A predictive model (PM) has been developed for water and 
polymer flooding for use in screening studies and feasibility analy- 
sis. The PM requires only a fraction of the computing time of nu- 
merical simulators, but includes most of the phenomena which 
affect flood performance. This is accomplished by combining a 
two-dimensional cross sectional model (using vertical equilibrium), 
with areal sweep correlations, and injectivity functions which gives 
results (oil rate versus time) which are suitable for economic analy- 
sis. The paper presents validations of the PM against simulator, ana- 
lytical, and field results. A brief sensitivity analysis concludes the 
paper. 


42859 Field experience with floodwater diversion by com- 
plexed biopolymers. Abdo, M.K.; Chung, M.S.; Kuaric, 
T.M.; Phelps, C.H. (Mobil R & D Corp.). Society of Petrole- 
um Engineers of A.I.M.E. (American Institute of Mining, Met- 
allurgical and Petroleum Engineers), Paper; SPE/DOE 12642: 
137-146(Apr 1984). (CONF-8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). 

Due to preferential flow of the injected water through the 
most permeable zones, waterflooding of stratified reservoirs is gen- 
erally inefficient. A process for improving the ‘performance of wa- 
terfloods in such reservoirs has been developed; it is based on com- 
plexing biopolymers with multivalent cations to form gels for selec- 
tive blocking of water-thief zones, thereby diverting the trailing 
floodwater to previously under-invaded reservoir regions to recov- 
er by-passed oil. This polymeric modification of stratification and of 
water injection profile leads to increased volumetric sweep of the 
reservoir by the floodwater and, in turn, to improved oil produc- 
tion. This paper summarizes Mobil’s experience in its first seven 
field projects in Oklahoma using this process. A total of two hun- 
dred and five injection wells were treated with complexed biopo- 
lymers, resulting in substantial alteration of water flow patterns and 
in significant incremental oil recovery. 


42860 Reservoir application of mobility control foams in 
CO, floods. Heller, J.P. (New Mexico Inst. of Mining and 
Technology). Society of Petroleum Engineers of A.I.M.E. 
(American Institute of Mining, Metallurgical and Petroleum 
Engineers), Paper; SPE/DOE 12644: 159-168(Apr 1984). 
(CONF-8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). 

The major requirement for using the mobility is the essential 
similarity of the conditions of its laboratory measurement and of 
those operative in the field. In the mobility control process envis- 
aged here, the slug of the CO, displacement fluid must be uniform- 
ly “thickened” throughout. If the thickening is of sufficient degree, 
and if the CO,’s ability to displace oil has not been severely degrad- 
ed by the thickening procedure, then the front of the slug will mo- 
bilize and sweep before it essentially all of the crude oil remaining 
in the formation. The generated Hutchinson-Braun zone will consti- 
tute a moving buffer between the slug of thickened ‘CO, and the oil 
bank. Such a high displacement efficiency can only be expected 
when instability fingers are almost completely suppressed. One of 
the more serious ways that the instabilities lower displacement is to 
induce a geometrical fluid distribution in- which there is a large 


ERA-9/21 / 5708 


amount of lateral mixing of “raw” COz with crude oil, leading to 
the continual migration of local “mixing curves” into the two-phase 
region of the composition diagrams discussed by Orr. The implica- 
tion is that for the proper laboratory measurement of mobility, a 
steady-state situation is required in a cleaned rock. 


42861 A group contribution activity coefficient model for 
enhanced oil recovery process involving electrolyte solutions: 
Part II-Solutions in the presence of partial molecular associa- 
tion. Chien, M.C.H.; Lee, S.T. (Gulf R & D Co.). Society of 
Petroleum Engineers of A.IL.M.E. (American Institute of 
Mining, Metallurgical and Petroleum Engineers), Paper; SPE/ 
DOE 12698: 255-272(Apr 1984). (CONF-8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). 

Earlier in this series, a group contribution activity coefficient 
model for electrolyte solutions was developed based on Debye- 
Huckel theory, solvation theory and local composition theory. It 
was demonstrated that the model can satisfactorily correlate the 
complex thermodynamic properties of electrolyte solutions in the 
absence of partial molecular association. In this work, the above de- 
scribed model is extended to electrolyte solutions which exhibit 
partial molecular association. This model includes the chemical 
equilibrium theory to represent chemical association between mo- 
lecular species in the solution. The equilibrium thermodynamic 
properties are then solved by invoking a recently developed simul- 
taneous phase and chemical equilibrium calculation scheme. Studies 
show that the model is capable of modelling micellization and the 
complex phase transition of oil-water mixture containing an amphil- 
phile, and that it can be incorporated in a simulator to study the 
mechanisms of recovery processes involving electrolyte solutions or 
to design such processes. 


42862 Comparison of simulation and experiments for 
compositionally well-defined corefloods. Giordano, R.M.; 
Salter, S.J. (ARCO Oil and Gas Co.). Society of Petroleum 
Engineers of A.I.M.E. (American Institute of Mining, Metal- 
lurgical and Petroleum Engineers), Paper; SPE/DOE 12697: 
233-254(Apr 1984). (CONF-8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). 

The mechanisms which affect the efficiency of chemical 
flooding processes have been the focus of considerable research and 
speculation in recent years. One method to identify these mecha- 
nisms is the comparison of carefully conducted experiments with 
results generated using a mathematical model (simulator). This 
paper reports both experimental and simulation results for II-, 11+, 
and three-phase systems run so that the entire flood remains on a 
single phase diagram. In order to do this rigorously, the authors 
have used simple systems in which the complexities of non-pseudo- 
ternary behavior are absent. They simulated experimental core 
floods using a modified version of INTERCOMP’s Chemical 
Flooding Simulator CFTE and tested the sensitivity of the results 
to a variety of process mechanisms. The authors also employed a 
method-of-characteristics solution to independently check the simu- 
lator. In doing so they extended the method-of-characteristics to 
three-phase, multicomponent flow in porous media. The major ob- 
jective is to show the interactions among the phase behavior, fluid 
flow, mixing, and mobility mechanisms which are present in chemi- 
cal flooding processes. 


42863 Oxygen fireflooding: combustion tube tests with 
light, medium, and heavy crude oils. Shahani, G.H.; Hansel, 
J.G. (Air Products and Chemicals Co.). Society of Petroleum 
Engineers of A.I.M.E. (American Institute of Mining, Metal- 
lurgical and Petroleum Engineers), Paper; SPE/DOE 12726: 
453-464(Apr 1984). (CONF-8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). 

Oxygen fireflooding as a means of enhanced oil recovery is 
receiving increased evaluation in the laboratory and in pilot field 
tests. As in the case of air fireflooding, the combustion tube can 
play an important role in understanding some of the parameters of 
oxygen fireflooding for a variety of crude oils. A total of five light, 
medium, and heavy crude oils was evaluated in a combustion tube 
primarily at 750 and 2000 psig and with oxygen concentrations be- 
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tween 21% (air) and 95%. As was reported in a previous paper, 
which was concerned with a light oil only, the overall characteris- 
tics of the combustion with oxygen appear to be superior to the 
characteristics with air. For light and medium crude oils, when the 
combustion conditions are marginal (e.g., at low temperature for 
which the kinetics appear to control the coke combustion) the ap- 
parent kinetics and the quality of the combustion were substantially 
improved when oxygen enrichment was utilized. 


42864 A new multicomponent surface tension correlation 
based on scaling theory. Lee, S.T.; Chien, M.C.H. (Gulf R & 
D Co.). Society of Petroleum Engineers of A.I.M.E. (American 
Institute of Mining, Metallurgical and Petroleum Engineers), 
Paper; SPE/DOE 12643: 147-158(Apr 1984). (CONF- 
8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). 

This paper presents a multicomponent surface tension corre- 
lation based on scaling theory. In addition to particular exponents 
employed, the correlation contains two new features: A corre- 
sponding-states equation is derived for a correlation coefficient, 
commonly referred to as a parachor. As a result, the hydrocarbon 
pseudocomponent parachors can be calculated through this equa- 
tion, once their pseudocritical properties are estimated. An ap- 
proach is proposed to calculate the parachors of mixtures. In con- 
trast to the conventional approach, which calculates the mixture 
parachor via molar mixing of component parachors, this approach 
first obtains the pseudocritical properties of the mixture and then 
employs the corresponding-states equation to calculate the mixture 
parachor. For various reservoir-fluid related pure components, the 
corresponding-states equation predicts parachor values to within 
1% of those listed in the literature. The surface-tension correlation 
developed was tested against 45 sets of measured binary surface 
tension data and four sets of multicomponent CO:-reservoir oil sur- 
face tension data. Other existing surface tension correlations, i.e. 
Weinaug-Katz's and Stegmeier-Hough’s correlations, are also tested 
and compared. For the 45 sets of binary data, the average deviation 
of the new surface tension correlation is 3.71%, which is about 
50% smaller than the deviations of the other two correlation cited. 
In addition, for the COs-reservoir fluid data, the average deviation 
is about 7.3%, which is also a significant improvement over the ex- 
isting correlations. It is worth noting that the surface tension corre- 
lation developed does not involve any adjusted parameter and it is 


also completely compatible with existing compositional numerical 
simulators. 


42865 Quantification of diffusion inside porous media for 
EOR processes by micromodel and holography. Mahers, 
E.G.; Dawe, R.A. (Imperial College). Society of Petroleum 
Engineers of A.I.M.E. (American Institute of Mining, Metal- 
lurgical and Petroleum Engineers), Paper; SPE/DOE 12679: 
7-20(Apr 1984). (CONF-8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). 

A novel approach to study and quantify diffusional mass 
transfer occurring at the pore scale is described. The processes are 
visualised and quantified by holographic interferometry; a method 
where no probes or disturbance of the fluids in situ is necessary. 
This technique has not been used previously at such a microscopic 
scale. The porous media used were 2-D transparent micromodels 
with carefully designed network patterns, with realistic pore size 
and shape and where fluids can be readily trapped. The holograms 
of these micromodels were made by a wet-gate technique so that 
they did not have to be moved, and the live fringes were observed 
and recorded for subsequent analysis as the mass transfer processes 
occurred. Maps of lines of constant composition were obtained 
over the whole pore, thus showing the direction and rate of diffu- 
sion and any convective component of mass transfer. This paper 
gives examples for both miscible and partially miscible systems and 
shows that the alignment of the pores with respect to the gravita- 
tional field is significant. It is concluded that the value of the mass 
transfer coefficient at the microscopic scale of porous media must 
take into account not only the molecular diffusivity and the pore 
body and throat sizes, but also the orientation of the pore since the 
density gradient may cause convective transport and change the ef- 
fective mass transfer coefficient. It is found that convection in- 
creases the magnitude of the concentration gradient normal to the 


fluid-fluid interfaces and therefore increases the diffusional flux 
across them. Correct modelling of the mass transfer phenomena is 
essential for adequate scaling to reservoir EOR processes. 


42866 A small-volume continuous oil/water separator for 
laboratory displacement experiments. Bretz, R.E.; Orr, F.M.;: 
Pelletier, M.T. (New Mexico Inst. of Mining and Technolo- 
gy). Journal of Petroleum Technology; 36: No. 3, 487-488(Mar 
1984). 

An experimental task commonly encountered in laboratory 
core displacement experiments is the separation of oil and water 
phases. While such physical separations are not inherently difficult, 
they can be time consuming and may lead to material-balance 
errors if numerous small samples are collected. In this paper, we 
describe an oil/water separator of low volume that relies on the 
wetting characteristics of commercially available filter membranes. 
Because a flowing stream containing oil and water can be separated 
continuously without a large-volume mixing cell, the separator 
allows on-line measurement of the compositions of oil and brine 
streams. It might also prove useful in relative permeability measure- 
ments. 


42867 Screening tests to evaluate formation damage in 
EOR Operations. Somerton, W.H.; Chen, S.P.; Schuh, M.J.; 
Yuen, J.P. (Univ. of California). Society of Petroleum Engi- 
neers of A.I.M.E. (American Institute of Mining, Metallurgical 
and Petroleum Engineers), Paper; SPE 12500: 257-264(Feb 
1984). (CONF-840259—). 

From 6. symposium on formation damage control; Bakers- 
field, CA, USA (13 Feb 1984). 

Tests have been run on cores from a number of California 
oil-producing formations, which are potential candidates for En- 
hanced Oil Recovery (EOR) operations, to evaluate the effects of 
disturbing fluid/rock equilibrium by injecting EOR fluids. The 
fluid-flow capacity of reservoir rocks may be severely affected by 
introduction of foreign fluids. In addition, loss of injected chemicals 
to the rock by adsorption, ion exchange, and mineral dissolution 
and by reactions with formation brines, may minimize the effective- 
ness of the EOR fluid injection. Many of the cores tested did show 
serious reduction in fluid-flow capacity upon changing the ionic 
content and/or concentration of the injected fluid. This reduction is 
attributed to mobilization of and subsequent plugging by formation 
fines. Ultra-fine mineral particles have been noted in the effluent 
from fluid-flow tests. Some cores from two Southern San Joaquin 
Valley fields (Kern Front and Midway-Sunset), showed anomalous 
behavior in this regard. These cores showed a reduction of the ef- 
fluent pH to as low as 4.0 when neutral NaC! solution was injected. 
This pH reduction which lasts for many pore volumes (PV) of in- 
jection, is attributed to H*/Na* exchange, releasing H* into the 
flowing fluid. These cores, although mineralogically similar to 
other cores from the same formation and, in one case, from the 
same well, show no reduction in permeability regardless of the 
nature of the injected fluid. Screening tests have been developed to 
identify those cores which do not show permeability reduction to 
fresh-water injection. Similar tests have also been developed to 
demonstrate the effectiveness of stabilizing agents (dilute AlCls so- 
lution in this work) in reducing the susceptibility of cores to perme- 
ability reduction. 


42868 A laboratory investigation of the efficiencies of 
water and nitrogen as slug propellants during CO. flooding. 
Omole, O.; Osoba, J.S. (Department of Petroleum Engineer- 
ing, Texas A & M University). American Society of Mechani- 
cal Engineers, [Paper]; 84-PET-32: 7(Feb 1984). (CONF- 
840201—). 

From ASME energy sources technology conference and ex- 
hibition; New Orleans, LA, USA (12 Feb 1984). 

The efficiency of water and of nitrogen as CO2 slug propel- 
lants during CO: flooding were studied at pressures just above the 
CO: - crude oil miscibility pressure of some oils. Two crude oils of 
34° and 44° API gravity, a 2 in. X 2 in. 15 foot long and a 5 foot 
long horizontal consolidated sandstone cores were used for the in- 
vestigation. Water was found to be more efficient than nitrogen as 
the COs slug propellant in the range of miscibility pressures stud- 
ied. The efficiency of nitrogen as a CO: slug propellant was found 
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to be dependent on the flooding pressure, it increased with the 
flooding pressure. 


42869 A laboratory investigation of the optimum CO, 
slug size required for CO. flooding. Omole, O.; Osoba, JS. 
(Department of Petroleum Engineering, Texas A & M Uni- 
versity). American Society of Mechanical Engineers, [Paper]; 
84-PET-16: 5(Feb 1984). (CONF-840201—). 

From ASME energy sources technology conference and ex- 
hibition; New Orleans, LA, USA (12 Feb 1984). 

The optimum CO, bank size required during CO: flooding 
was studied in linear horizontal consolidated sandstone cores. 
Crude oils were displaced from the cores by different COz slug 
sizes propelled with brine at pressures above the CO: - crude oil 
miscibility pressures of the oils. Two natural crude oils of 34° and 
44° API gravity, two 2 in. X 2 in. 15 foot long and a 5 foot long 
horizontal consolidated sandstone cores were used for the investiga- 
tion. Studies were conducted at 110° and at 120° F. A 0.3 HPV of 
CO, slug was found to be an optimum bank size required for flood- 
ing in the horizontal cores using water as the slug propellant. The 
total oil recoveries were lower for tests conducted at 120° F than 
for those conducted at 110° F. 


42870 Thermal efficiency of steam injection test well with 
insulated tubing. Vol. 83-34-37. Aeschliman, D.P.; Meldau, 
R.F.; Noble, N.J. Calgary, Alberta; Petroleum Society of 
C.I.M. (1983). 20p. (CONF-8305170—). 

From 34. annual technical meeting of the Petroleum Society 
of CIM; Banff, Canada (10 May 1983). 

A field test of bare 2.375-in and insulated 4.500-in tubulars 
has been conducted using heat flux sensors and thermocouples to 
evaluate bare and insulated tubular performance, annulus heat trans- 
fer, and overall wellbore heat loss in a cooperative effort between 
Sandia National Laboratories and Husky Oil Operations, Ltd. The 
well is part of a steam flood pilot in the Aberfeldy Field near 
Lloydminster, Saskatchewan. Insulation thermal conductivity was 
observed to vary by a factor of four between competing designs. 
Couplings and internal structures (e.g., centralizers) were seen to 
account for up to half the string heat loss with the annulus dry. For 
a wet annulus, the typical field case, steam generated at the hot 
couplings refluxed in the vented annulus and maintained the casing 
temperature constant at 212F at all points. Thus wellbore heat loss 
was 3-6 times higher than expected, the same opposite the highest 
and lowest quality insulated tubing, and only 30-40 percent less 
than bare tubing. Shutting-in the annulus increased the partial pres- 
sure and temperature of the steam in the annulus and increased the 
wellbore heat loss. Heat loss for a shut-in annulus with steam and 
nitrogen was about 5 times higher than for the wet, vented annulus 
(15-30 times higher than for a dry annulus and the most effective 
insulated tubing). Operating the well with the annulus shut-in and 
filled with liquid water and boiling at the couplings increased the 
casing temperature and heat loss still further. 


0204 Processing 


REFER ALSO TO CITATION(S) 02040042565, 42888, 44050 


42871 (DOE/BC/10453—6) Processing of heavy oil uti- 
lizing the Aurabon process. Final report. (UOP, Inc., Des 
Plaines, IL (USA). Process Div.). 1982. Contract AC19- 
81BC10453. 96p. NTIS, PC A05/MF AO01; 1; GPO Dep. 
File Number DE84012725. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This report contains estimates of the product yields and 
product properties from four separate, commercial-scale Aurabon 
heavy oil upgrading complexes capable of producing low-sulfur, 
hydrogen-rich products from various fractions of either a Venezu- 
elan Boscan or a Canadian Lloydminster heavy oil feedstock. These 
estimates formed the basis for the development of the necessary 
process engineering work, including the general equipment specifi- 
cations for the major equipment items included in each processing 
unit, required to determine cost and utilities estimates, construction 
labor requirements, and an estimated construction cost schedule for 
each of the four upgrading complexes. In addition to the above in- 
formation, estimates of the yields and properties of the products 
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produced during the upgrading of the heavy portion of the Aura- 
bon product by both the hydrocracking and fluidized catalytic 
cracking processes are also included in this report. Consistent with 
the provisions of the executed contract for this work, those por- 
tions of the engineering work which were considered proprietary 
to UOP, including the heat and material balances, process flow dia- 
grams, piping and instrument diagrams, and general equipment 
specifications developed for each process unit contained in the 
heavy oil upgrading facilities have not been included in this report. 
This report does, however, contain sufficient non-proprietary infor- 
mation to provide the reader with a general understanding of the 
Aurabon process and detailed information regarding the perform- 
ance of the process when upgrading the two heavy oil feedstocks 
studied. UOP has allowed the consulting firms of Walk, Haydel and 
Associates of New Orleans, Louisiana and Texas Consultants, Inc. 
of Houston, Texas to review various portions of the engineering 
work developed by UOP under this contract. 1 reference, 13 fig- 
ures, 22 tables. 


42872 (DOE/CS/40093—T4) Refinery energy profile. 
Preparation of energy profiles: Task 4 report. Maier, R.W.; 
Olivent, W.P.; Brandt, D.L.; Golden, T.G.; Milson, I. (Gulf 
Research and Development Co., Pittsburgh, PA (USA)). 
Sep 1978. Contract AC05-77CS40093. 153p. (ORO—5262- 
4). NTIS, PC A08/MF A011; GPO Dep. File Number 
DE84016396. 

Work on Refinery Energy Profile with the Gulf Research 
and Development Company is being carried out based on Gulf's 
Alliance Refinery. Task 4, Preparation of Energy Profiles, has now 
been completed and the work to date is within the budget. In ac- 
cordance with the objective of Task 4, energy profiles have been 
prepared for all units and for the entire refinery, generally follow- 
ing the basic technique developed for the crude unit in the Task 3 
Report, with some improvements. The profile for each unit consists 
of a bar graph type energy profile diagram, an energy balance 
table, and graphs of (1) total potential energy savings for reducing 
excess air and stack temperatures in fired heaters and (2) total 
energy available for potential recovery above various temperature 
levels in air and water coolers. The two graphs were developed 
under Task 4 and included as part of the energy profile since refin- 
ery-wide two areas, heater stacks and air and water coolers, were 
identified as accounting for about three-fourths of all energy losses. 
Additional background data used to develop the energy profiles are 
included in the report for those units which do not contain proprie- 
tary data. The data on the profiles are given on a gross Btu per 
barrel of charge basis, for all energy input to, and output from, 
each unit. The gross energy output shown includes both recovered 
energy and losses. The losses equal the net energy consumption. 
The profiles for the entire refinery are given on a net basis. 47 fig- 
ures, 48 tables. 


0205 Products And By-products 


REFER ALSO TO CITATION(S) 02050042879 


42873 (CONF-8306104—, pp 120-137) Petroleum coke 
as a supplemental industrial fuel. Kaplan, S. (Jensen Associ- 
ates, Inc., Fairfax, VA). 1983. NTIS, PC All/MF AO1. File 
Number T184015302. 

From 5. annual symposium on industrial coal utilization; 
Pittsburgh, PA, USA (6 Jun 1983). 

Petroleum coke is a byproduct of refinery upgrading proc- 
esses which convert vacuum bottoms into light products and a solid 
residual, coke. Low quality (high sulfur and vanadium) coke is typi- 
cally sold into domestic and international fuel markets. Domestic 
production of fuel-grade coke is expected to increase substantially 
by 1990, creating an opportunity for industrial coal users to supple- 
ment their fuel supplies with low-cost coke. This is especially true 
in the Texas-Louisiana region where most new coking capacity will 
be built. Coke has higher heat content, and lower ash content than 
coal. However, its low volatility requires that it be used in a mix 
with coal, up to a maximum of 50 percent in cement kilns and 20 
percent in boilers. Because of its low volatility and high sulfur and 
vanadium content, coke will sell as a fuel only when discounted by 
20 to 30 percent from the dollars per mmBtu price of coal. Because 
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of its low price, using coke to supplement coal supplies can yield 
significant fuel cost savings. Calculations for cement kilns and an 
industrial boiler show fuel cost savings of, respectively 18.6 and 8.0 
percent. The estimated paybacks on the required investment in 
duel-fuel handling equipment are one year or less in all cases. 1 
figure, 7 tables. 


0207 Marketing And Economics 
REFER ALSO TO CITATION(S) 02070042800 


42874 (CONF-830483—Vol.1, pp 283-303) Development 
and commercialization of a low-cost petroleum coke-oil slurry 
fuel for the marine industry. Beshore, D.G.; Yagiela, A.S. 
(Cities Service Research and Development Co., Tulsa, OK; 
COMCO, Pittsburgh, PA). 1983. NTIS, PC A99/MF AOl1. 
File Number DE84007930. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

Currently, steam-powered US flag ships are at an operating 
disadvantage to the diesel-powered ships because of the better fuel 
economy of the more efficient diesel. However, steamships are ca- 
pable of using lower quality and potentially cheaper fuels. A price 
reduction of 10 to 20% under Bunker C, can once again make these 
steamships competitive. Over the past two years, Cities Service Re- 
search and Development (CSR and D), and COMCO have been 
developing a lower cost substitute for steam-powered ships. The 
rapid development and use of this new fuel is crucial to the mainte- 
nance and economic viability of our US flag fleet as well as provid- 
ing a low-cost fuel to foreign flag vessels calling on US ports. A 
number of alternatives were considered in developing a near-term 
and low-cost substitute for Bunker C. By the mid-1980s, there will 
be a dramatic increase in the production of fuel-grade petroleum 
coke from Gulf Coast refiners along with the large quantities cur- 
rently available along the Pacific Coast. This fuel-grade coke has 
low ash (less than 0.5%) high heating value, but also high sulfur 
and metals. Due to high sulfur content, the low price of this coke 
will be attractive for certain applications and environmental areas, 
i.e., marine industry. From our perspective, the most technically 
and economically viable alternate fuel for marine industry is petro- 
leum coke-oil mixtures (PETCOM). This report outlines the advan- 
tages of PETCOM implementation in the maritime industry along 
with the steps taken in the development and commercialization of 
CSR and D/COMO’s PETCOM called C-Fuel. Technical issues, 
economic analyses, and marketability of C-Fuel use will be de- 
scribed. 11 references, 11 figures, 7 tables. 


42875 (DOE/EI/11530—T1) State of Connecticut middle 
distillate monitoring program. Report for the period May 
1981 to May 1982. Wilson, R.L. (Connecticut Office of 
Policy and Management, Hartford (USA). Energy Div.). 
May 1982. Contract FG01-81E111530. 14p. NTIS, PC A02/ 
MF A0Ol1; GPO Dep. File Number DE84016453. 

Statistical tables are presented for average wholesale and 
retail prices and inventory supply of home heating oils in six re- 
gions of Connecticut. 5 tables. (PSB) 


42876 (DOE/EIA—0109(84/06)) Petroleum Supply 
Monthly, June 1984. (USDOE Energy Information Admin- 
istration, Washington, DC). Aug 1984. 112p. NTIS, PC 
A06/MF AOl; 1 - GPO; GPO Dep. File Number 
DE84016633. 

Portions are illegible in microfiche products. 

This issue features a mid-year petroleum review. The article 
discusses changes in consumption, domestic crude oil production, 
exploration and development activity, refinery operations, foreign 
trade, stocks (including the Strategic Petroleum Reserve), and 
prices. A special summary of changes in petroleum imports is in- 
cluded. The Petroleum Supply Reporting System is reviewed. 


42877 (DOE/EIA—0202(84/3Q)) Short-term energy out- 
look. Quarterly projections, August 1984. (USDOE Energy 
Information~ Administration, Washington, DC. Office of 
Energy Markets and End Use). Sep 1984. Sip. NTIS, PC 
A04/MF AOl; 1 - GPO; GPO Dep. File Number 
DE84017047. 
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Portions are illegible in microfiche products. 

The combination of slower economic growth and continued 
energy conservation in 1985 is expected to result in much slower 
growth in energy demand than during 1984. Domestic petroleum 
demand in 1984 is expected to show an increase for the first time 
since 1978, while domestic petroleum consumption in 1984 is ex- 
pected to average almost 15.9 million barrels per day, more than 
4% higher than 1983. However, US petroleum demand is projected 
to be flat between 1984 and 1985. Likewise, net petroleum imports 
are expected to remain at about that level in 1985. The price of im- 
ported crude oil to the United States is expected to remain stable at 
$29 per barrel through 1985. Compared to the May 1984 projected 
domestic demand for petroleum in 1984 is up significantly, primari- 
ly due to higher-than-expected demand in the second quarter and 
upwardly revised estimates of economic growth for the rest of the 
year. Data for the first half of 1984 show a slightly higher rate of 
economic activity than forecast: Real gross national product is now 
expected to grow by over 7% from 1983 to 1984. Oil consumption 
in the market economies is projected to increase in 1984 (by over 
2%) for the first time since 1979, and then increase by less than 1% 
between 1984 and 1985. Growth in domestic coal consumption is 
projected to increase nearly 8% from 1983 to 1984 and 6% from 
1984 to 1985, contingent upon growth in electricity generation. 
Coal production is forecast to increase by 11% between 1983 and 
1984 and by 4% between 1984 and 1985. 


42878 (DOE/US/08792—T1) Inventory management in 
the petroleum industry. Final report. Leuba, H.R. (Evalua- 
tion Research Corp., Falls Church, VA (USA)). 25 Jun 
1978. Contract AC01-77US08792. 196p. NTIS, PC A09/MF 
A011; 1; GPO Dep. File Number DE84015854. 

Portions are illegible in microfiche products. 

Data collection and analysis methodology is described and 
general industry inventory practices are presented for five classes 
of petroleum holders. Results are analyzed relative to factor having 
national application, an assessment of apparent safety stock levels, a 
review of the role of exchanges, a comment on the feasibility of at- 
tempting to monitor industry’s inventory, and a discussion of the 
possibility of instituting incentives for increasing industrial invento- 
ries which may be used during supply disruption. 24 figures, 22 
tables. (PSB) 


42879 (EPRI-AP—3620) Petroleum coke outlook. Final 
report. Grimes, G.W.; Fields, P.W.; Tarrillion, T.B.; 
Matson, J.A. (Pace Co. Consultants and Engineers, Inc., 
Houston, TX (USA)). Jul 1984. 176p. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
T184920506. 

Petroleum coke is a by-product of the petroleum industry's 
upgrading of residual fuel to lighter products. Coke sells at a dis- 
count relative to coal because its characteristics require special pro- 
cedures to utilize it as a boiler fuel. Most of the petroleum coke 
that enters the fuel market contains about 4W% sulfur. A drawback 
is the special equipment required to handle, store, and blend the 
coke with coal. On the other hand, coke’s attractive price can 
reduce fuel costs. Currently about 600,000 tons of coke per year, 
representing about 4% of US coke supply, are utilized by four elec- 
tric utilities in the United States. Experience at power stations indi- 
cates little difficulty in its utilization at power plants. In the future, 
coke supply is expected to increase modestly, and its price is pro- 
jected at a 5 to 20% discount relative to coal. 31 figures, 45 tables. 


42880 (NP—4750589) Petroleum outlook. (Oljedirektora- 
tet, Stavanger (Norway)). Oct 1982. 6lp. NTIS (US Sales 
Only), PC A04/MF AO1. File Number DE84750589. 

This report covers prospects for the development of oil, gas 
and total petroleum production in the North Sea and north of Stad 
in the period 1982-2000. It gives facts about the reserves and the 
economic and technological conditions for future activities. It ren- 
ders an economic analysis of the fields and analyses 10 different 
lines of development in the area. The economic analysis has been 
performed in fixed 1982-kroner with a price of NOK 1150 per Sm* 
of oil and NOK 1.10 per Sm° of gas. 75% of the reserves provide a 
yield of more than 20% before taxes. The increase in investment 
and operating costs of 30% without a parallel increase in the real 
price of petroleum leads to only 23% of the reserves providing 
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such a high rate of return, unless development plans are changed. 
The report also presents the Directorate’s view on when decisions 
should be made concerning development and the investment level 
of new projects. The Directorate stresses that the prospects of eco- 
nomic advantageous marketing of Norwegian gas should be clari- 
fied and that the overall petroleum activity should determine the 
sequence and details of the development. 34 drawings, 2 tables. 


42881 (PB—84-197136) Effects of the introduction of un- 
leaded gasolines on the gasoline storage/distribution system. 
Kahsnitz, R.; Arguile, R.; Baker, B.; Brandt, J.; Cattanach, 
J. (Concawe, The Hague (Netherlands)). 1984. 24p. (CON- 
CAWE—2/84). NTIS, PC E03/MF E01. 

The report reviews the factors to be taken into account 
when assessing the effects of superimposing one, or two, unleaded 
gasoline grades on the existing leaded gasoline storage/distribution 
system. It also considers the consequences for both the oil industry 
and the motorist throughout the introductory and transitional 
phases until only unleaded gasoline is required. (Copyright (c) 
CONCAWE Den Haag March 1984.) 


42882 World petroleum outlook - 1984. Hearing before 
the Committee on Energy and Natural Resources, United 
States Senate, Ninety-Eighth Congress, Second Session, Janu- 
ary 30, 1984. Washington, DC; Government Printing Office 
(1984). 219p. 

Energy Secretary Hodel was the principal witness at a hear- 
ing on the world petroleum situation and the status of the world oil 
market. Of concern to the committee was what will happen after 
the current supply surplus ends, the effect of the Iran-Iraq war on 
shipping from the Middle East, and continued US dependence on 
oil imports. Hodel reviewed DOE analyses and supply projections 
for 1984, which he considered grounds for optimism as long as the 
US does not become complacent. Other expert witnesses were 
Melvin Conant of Conant and Associates, Ltd., Anthony H. 
Cordesman of the Armed Forces Journal, and Ambassador Herman 
Eilts of Boston University’s Center for International Relations. An 
appendix with DOE responses to additional committee questions 
follows the testimony. 


42883 A decision analysis of the appropriate R & D 
strategy for enchanced oil recovery (EOR). Phillips, R.L.; 
Nesbitt, D.M. (Decision Focus Inc., Los Altos, CA). Energy 
Systems and Policy; 7: No. 3, 235-259(1983). 

This paper describes a decision analysis of the appropriate 
level of national aggregate research and development expenditure 
on Enhanced Oil Recovery (EOR) R & D. The analysis concludes 
that under the assumptions used a high level of R & D effort on 
EOR R & D is justified. The analysis also suggests that larger EOR 
R&D programs entail less overall economic risk than smaller pro- 
grams by serving as a hedge against high world oil prices. 


0208 Waste Management 


REFER ALSO TO CITATION(S) 02080044050 


0209 Environmental Aspects 


REFER ALSO TO CITATION(S) 02090042856, 42889, 42890 


42884 (STF—21A82082) Disposing of oily debris. Pollu- 
tion aspects and possibilities for biological degradation. 
Halmoe, G. (SINTEF, Trondheim (Norway)). Oct 1982. 
99p. (In Norwegian). NTIS (US Sales Only), PC A05/MF 
AO01. File Number DE84750587. 

Laboratory experiments modelling the disposal of oily debris 
from coast line cleaning are carried out. The direct disposal of such 
mass resulted in trickling water with an unacceptable oil content. 
Oily sand could be stabilized by adding pine bark. Oil seaweed was 
stabilized by unslaked line. The oil in the drains were removed by 
using these stabilizing methods. Large-disposal of slowly decom- 
posed seaweed resulted in effluents of organic matter and nitrogen 
corresponding to the amounts from an ordinary municipal rubbish 
dump. The access to air limited the oil degradation from the simu- 
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lated disposals. Addition of water soluble fertilizer was not suitable 
as a nitrogen source. The mixing of oily waste with household 
waste had a certain stabilizing and favorable effect on the oil degra- 
dation. 26 figures, 34 tables. 


0210 Legislation And Regulation 


42885 (DOE/EP—0101-Vol.1) Domestic impact of reli- 
ance on market forces during a substantial petroleum supply 
disruption. Volume 1. Report and appendices. (USDOE 
Office of the Secretary, Washington, DC). 3 Aug 1983. 
292p. NTIS, PC A13/MF AO1; 1; GPO Dep. File Number 
DE84015888. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted; Report to the Congress. 

The impact on the domestic economy of reliance on market 
allocation and pricing during any substantial reduction in the 
amount of petroleum products available to the United States is ana- 
lyzed. The equity and efficiency of reliance on the market is exam- 
ined. Impacts of such reliance on various categories of business, es- 
pecially small business and agriculture, and on households of differ- 
ent income levels are identified. The monetary and fiscal policies to 
be followed are specified. Likely impacts of state and local authori- 
ties affecting petroleum use are forecast. Effects of petroleum 
supply disruptions on petroleum product prices and on Federal, 
State, and local revenues are projected. Procedures by which mon- 
etary and fiscal policies would be implemented are detailed. The 
report concludes that the federal government is prepared to re- 
spond appropriately to any exigency. 10 tables, 5 appendices. (PSB) 


42886 (DOE/EP—0101-Vol.2) Domestic impact of reli- 
ance on market forces during a substantial petroleum supply 
disruption. Volume 2. Attachments. (USDOE Office of the 
Secretary, Washington, DC). 3 Aug 1983. 408p. NTIS, PC 
A18/MF AO1; 1; GPO Dep. File Number DE84016867. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted; Report to the Congress. 

Administrative procedural manuals for standby emergency 
actions during a petroleum supply disruption detail temporary tax 
reductions and temporary block grants during the emergency dura- 
tion. (PSB) 


42887 (EPA—450/3-81-003a) VOC emissions from vola- 
tile organic liquid storage tanks: background information for 
proposed standards. (Environmental Protection Agency, Re- 
search Triangle Park, NC (USA). Office of Air Quality 
Planning and Standards). Jul 1984. 264p. NTIS, PC A12/ 
MF AO1. File Number T184901735. 

Standards of Performance for the control of VOC emissions 
from Volatile Organic Liquid (VOL) storage tanks are being pro- 
posed under the authority of Section III of the Clean Air Act. 
These standards would apply to all new and existing storage tanks 
having a capacity of 75 cubic meters or larger, which are to be 
used for the storage of VOL. This document contains background 
information and environmental and economic impact assessments of 
the regulatory alternatives considered in developing the proposed 
standards. 


42888 (EPA—450/3-81-015b) Petroleum fugitive emis- 
sions: background information for promulgated standards. 
(Environmental Protection Agency, Research Triangle 
Park, NC (USA). Office of Air Quality Planning and Stand- 
ards). Oct 1983. 22ip. NTIS, PC A10/MF AOl. File 
Number T1I84901369. 

Standards of performance for the control of volatile organic 
compound (VOC) equipment leaks from the petroleum refining in- 
dustry are being promulgated under Section 111 of the Ciean Air 
Act. These standards will apply to equipment leaks of VOC within 
new, modified, and reconstructed petroleum refinery compressors 
and process units. This document summarizes the responses to 
public comments received on the proposed standards and the basis 
for changes made in the standards since proposal. 
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0230 Properties 
REFER ALSO TO CITATION(S) 02300042816, 42818, 42843, 42849 


42889 (SI-R—821101-1) High pressure liquid chromatog- 
raphy as an analysis method for identification of oil. Lichten- 
haler, R.G.; Vadum, K. (Sentralinstitutt for Industriell 
Forskning, Oslo (Norway)). Apr 1983. 53p. (In Norwegian). 
NTIS (US Sales Only), PC A04/MF AO1. File Number 
DE84750592. 

The report describes a HPLC analysis technique for polar 
oil fractions. The aim is to identify oil spill. The selected param- 
eters are approximately independent of oil decomposition. 10 types 
of crude oil and 7 types of decomposed oil were tested. The influ- 
ence of decomposition on the results is estimated. By statistical 
adaption of the parameters it is possible to express numerically the 
differences between crude oil from different sources. Statistical/em- 
perical evaluation of the results is recommended. 5 tables, 27 draw- 
ings. 


0240 Storage 


REFER ALSO TO CITATION(S) 02400042887, 42888 


42890 (DOE/EIS—0075) Strategic Petroleum Reserve, 
Part III development: Texoma and Seaway Group salt domes 
(West Hackberry and Bryan Mound expansion, Big Hill de- 
velopment) Cameron Parish, Louisiana and Brazoria and Jef- 
ferson Counties, Texas. Final supplement to final environmen- 
tal impact statement. (USDOE Strategic Petroleum Reserve 
Project Management Office, New Orleans, LA). Oct 1981. 
727p. NTIS, PC A99/MF AOI; 1; GPO Dep. File Number 
DE84017132. 

Portions are illegible in microfiche products. 

This document supplements the Final Environmental Impact 
Statements (FEISs) for the Strategic Petroleum Reserve (SPR) 
Texoma and Seaway Groups of salt domes. Potential environmental 
impacts asociated with construction and operation of crude oil stor- 
age and distribution facilities, which will increase quantities of 
crude oil stored in the Texoma and Seaway distribution systems, 
are assessed. This document addresses Phase III expansion of the 
SPR, which would increase the total SPR crude oil storage capac- 
ity from 538 to 750 million barrels (MMB) and SPR drawdown ca- 
pability from 3.5 to 4.5 MMB per day. This development would 
provide a total storage of 403 MMB for the Texoma Group, in 
which West Hackberry and Big Hill are located, and 220 MMB for 
the Seaway Group, in which Bryan Mound is located. Included in 
the proposal is the construction of a crude oil distribution system 
from Big Hill to existing terminal facilities, a raw water intake 
system from the Gulf Intracoastal Waterway to Big Hill, and a 
brine disposal system to the Gulf of Mexico. Alternatives consid- 
ered include no action, expansion of other SPR sites, and develop- 
ment of new sites at (1) other Gulf Coast salt domes, (2) salt domes 
off the coasts of Texas and Louisiana, (3) inland salt domes in 
northern Louisiana, Mississippi, and Alabama, and (4) conventional 
mines. The analysis of the Big Hill site also considers alternative 
crude oil terminals, pipeline routes, and brine disposal sites. Among 
the environmental impacts analyzed are potentially significant im- 
pacts on local surface water quality, flood-plains and wetlands, air 
quality, endangered and threatened species, natural and scenic re- 
sources, archaelogical, historical and cultural resources, socioecono- 
mics, flora and fauna of the Gulf Coast area, and biota of the Gulf 
of Mexico. The supplement also discusses measures to mitigate ad- 
verse impacts. 134 references, 31 figures, 39 tables. 


42891 (DOE/FE—0044) Strategic Petroleum Reserve 
program/project plan. Phase II. (USDOE Assistant Secre- 
tary for Environmental Protection, Safety and Emergency 
Preparedness, Washington, DC. Office of the Deputy As- 
sistant Secretary for Strategic Petroleum Reserve). Oct 
1983. 38p. NTIS, PC A03/MF A0Ol; 1; GPO Dep. File 
Number DE84016734. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The SPR Program is being developed in three phases to 
achieve the 750 million barrel objective. Phase I of the program 
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consisted of the development of five underground oil storage sites 
and a marine terminal. Four of the storage facilities were sites with 
existing solution-mined caverns and the fifth was a conventional 
salt mine. Construction began in July 1977 and was completed in 
1980. Phase I has a combined underground storage capacity of 1.7 
million barrels per day. The principal programmatic objectives of 
Phase II are: to increase the total Strategic Petroleum Reserve ca- 
pacity from 260 to 550 million barrels of crude; and to increase the 
maximum drawdown from 1.7 million barrels per day to 3.5 million 
barrels per day. A schedule for the SPR Program is presented in 
Attachment 1. The schedule depicts the design, construction and oil 
fill relationships of the three phases. A cumulative oil fill capability 
schedule for the 750-million-barrel program is provided in Attach- 
ment 2. Phase II will be developed to achieve the following objec- 
tives in terms of technical, cost, and schedule goals: storage capac- 
ity of 290 million barrels (MMB) (consisting of Bryan Mount - 120 
MMB, West Hackberry - 160 MMB, Bayou Choctaw - 10 MMB); 
increase maximum drawdown rate by 1.8 million barrels per day; 
overall safety, security and environmental acceptability of storage 
facilities and operation; total project cost, excluding oil acquisition, 
of $755,629,000 or $2.61 per barrel; and project completion, includ- 
ing initial oil fill, by September 30, 1987. 


42892 (DOE/FE—0044/1) Strategic Petroleum Reserve 
program/project plan. Phase III. Third revision. (USDOE 
Assistant Secretary for Environmental Protection, Safety 
and Emergency Preparedness, Washington, DC. Office of 
the Deputy Assistant Secretary for Strategic Petroleum Re- 
serve). Oct 1983. 44p. NTIS, PC A03/MF AOl; 1; GPO 
Dep. File Number DE84016739. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The SPR Program is being developed in three phases to 
achieve the 750 million barrel objective. Phase I consisted of the 
development of five oil storage sites and one marine terminal with 
total storage capacity of approximately 260 million barrels. Phase II 
is the current expansion of three of the existing sites - Bryan 
Mound, West Hackberry, and Bayou Choctaw - by 290 million bar- 
rels. The SPR site development through Phase II will have a com- 
bined storage capacity of approximately 550 million barrels. Com- 
bined drawdown capability will be approximately 3.5 million bar- 
rels per day. The principal programmatic objectives of Phase III 
are: to increase the total SPR capacity from 550 million barrels of 
crude oil to 750 million barrels; and to increase the average draw- 
down capability from 3.5 million barrels to 4.5 million barrels per 
day. Phase III was approved for execution by the Under Secretary 
on August 25, 1981 (Attachment 1) by which the following techni- 
cal, cost, and schedule goals were established: additional storage ca- 
pacity of 210 million barrels; addtional drawdown capability of 
935,000 barrels per day; overall safety, security, and environmental 
acceptability of the storage facilities and operations; total project 
cost, excluding oil acquisition, of $1,011,242,000 or $4.82 per barrel, 
based on forecast escalation rates for labor and materials; and 
project completion, including completion of initial fill, by October 
1989. 


0250 Combustion 
REFER ALSO TO CITATION(S) 02500042758, 42863, 42874, 43757 
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REFER ALSO TO CITATION(S) 03020042769, 42770, 42771, 42772, 42773, 
42774, 42775, 42776, 42777, 42778, 42779, 42780, 42781, 42782, 42783, 42784, 
42785, 42786 


42893 (DOE/METC/SP—214) Gas Hydrate Project. 
(USDOE Morgantown Energy Technology Center, WV). 
Feb 1984. 39p. NTIS, PC A03/MF A011; GPO Dep. File 
Number DE84003078. 

The Gas Hydrate Project was implemented to provide an 
understanding of the gas hydrate resource and to facilitate its devel- 
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opment. Understanding the resource will be achieved through: as- 
sessment of current technology; characterization of gas hydrate ge- 
ology and reservoir engineering; and development of diagnostic 
tools and methods. Recovery of natural gas from gas hydrates will 
be made possible through: improved instrumentation and recovery 
methods; developing predictive capability of production perform- 
ance; and field verification of recovery methods. Much of the em- 
phasis to date has focused on reservoir research. Four primary 
work elements are associated with resource reservoir research: (1) 
geographic distribution, (2) geologic engineering, (3) laboratory 
testing and analysis, and (4) modeling and system analysis. 28 refer- 
ences, 21 figures, 8 tables. 


0303 Drilling, Production, And Processing 


REFER ALSO TO CITATION(S) 03030042797, 42803, 42804, 42805 


42894 Community model for coalbed methane utilization. 
Brett, C.E.; Holland, J.R.; Thompson, D. (Univ. of Ala- 
bama, University). American Association of Petroleum Geolo- 
gists, Bulletin; 68: No. 4, 457(Apr 1984). (CONF-8405216—). 

From AAPG annual convention; San Antonio, TX, USA (20 
May 1984). 

The University of Alabama at Tuscaloosa provides a model 
for community utilization of coalbed methane and energy independ- 
ence. A feasibility study for coalbed methane development has been 
completed through a grant from the US Department of Energy. 
The total resource available beneath the 760-acre (310-ha.) campus 
is estimated to be nearly 10 bcf. The Mary Lee Coal Group alone 
contains more than 3.4 mcf of gas, assuming 75% recovery. As a 
result of an economic analysis, two exploration/research wells have 
been completed to depths of 2289 and 2760 ft (698 and 841 m) re- 
spectively. The university is currently in the process of unitizing 
with Bryce and Partlow Hospitals. The combined acreage is ap- 
proximately 2000 acres (800 ha.). It is anticipated that coalbed 
methane could meet the gas demands of all three facilities for many 
decades. The methane will be used for space heating, domestic hot 
water, and for compressed natural gas (CNG) to operate the 
university's vehicle fleet. Recently the university, along with 
Southern Company Services, Kaneb Services, and the Gas Re- 
search Institute, has embarked on a demonstration project to evalu- 
ate the feasibility of using coalbed methane as a primary fuel source 
for a fuel-cell power plant. A 40-kW fuel cell will be utilized to 
provide both electricity and hot water for the student recreation 
building. These coalbed methane utilization activities should pro- 
vide planning information for communities located over coal lands 
to develop independent resources and provide long term energy al- 
ternatives. 


42895 Fractured shale gas reservoir performance study - 
An offset well interference field test. Fruhne, K.H.; Mercer, 
J.C. (U.S. Dept of Energy). Journal of Petroleum Technolo- 
gy; 36: No. 2, 291-300(Feb 1984). 

Gas-production characteristics of naturally fractured Devo- 
nian shale have been quantified through a three-well interference 
field test by use of an established producing well and two offsets 
placed on the primary and secondary regional fracture trends rela- 
tive to the producer. Three individual shale zones were evaluated 
simultaneously by buildup, drawdown, and pulse tests to investigate 
reservoir gas flow characteristics, natural fracture properties, and 
gas storage and release mechanisms. Test results show severe per- 
meability anisotropy, indicating elliptical drainage pattern with an 
8:1 axis ratio. Essentially all gas is stored in a sorbed state in the 
shale matrix and is transported toward the wells through the native 
fracture system. 


0306 Marketing And Economics 


REFER ALSO TO CITATION(S) 03060042880 


42896 (DOE/EI/08367—T1) Telephone audit of data 
base on the survey of alternate fuel demand due to natural 
gas curtailment. (Computer Sciences Corp., Falls Church, 
VA (USA)). 30 Jan 1976. Contract ACO1-75EI08367. 13p. 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE84016012. 


ERA-9/21 / 5714 


Portions are illegible in microfiche products. 

The purpose of this report is to present the results of the 
telephone validation effort, the extent and nature of data submission 
errors, respondents’ difficulties in reporting the data correctly, and 
to make appropriate recommendations for future natural gas sur- 
veys. Based on experience gained in the process of this effort, sev- 
eral recommendations for future natural gas curtailment surveys are 
appropriate: (1) Definitions should be clear and precise with exam- 
ples in instructions (e.g., direct-end use, curtailments, etc.); (2) inter- 
nal check equations should be printed with instructions on the form 
(i.e., for total requirements, total curtailments, total deliveries, etc.); 
(3) alternate fuel data should be reported in percentages to avoid 
conversion miscalculations; (4) delivery data should be col!ected in 
the form of total deliveries and curtailment data in total curtail- 
ments to avoid confusion and double reporting; (5) non-curtailed 
delivery volumes (Part H-C) volumes should be deleted from the 
form; (6) small-end aggregations (Schedules 2 and 2B) should be 
deleted from the form; (7) clearly state in the instructions that if 
alternate fuel data is supplied by customers that it is the responsibil- 
ity of the respondent to insure that the data is consistent; and (8) 
Bureau of the Mines and American Gas Association comparison 
data should be computerized to aid in early resolution of inaccura- 
cies in the data base. 


42897 (DOE/EIA—0450/1) Model documentation of the 
gas analysis modeling system. Volume 1. Model overview . 
(USDOE Energy Information Administration, Washington, 
DC. Office of Oil and Gas). Aug 1984. 5lp. NTIS, PC 
A04/MF AOl1; 1 - GPO; GPO Dep. File Number 
DE84015991. 

Portions are illegible in microfiche products. 

This document is a non-mathematical description of the 
GAMS system, and is written for an audience with a technical un- 
derstanding of applied statistical/applied mathematics modeling. 5 
figures. 


42898 (DOE/EIA—0450/2) Model documentation of the 
gas analysis modeling system. Volume 2. Model methodology. 
(USDOE Energy Information Administration, Washington, 
DC. Office of Oil and Gas). 07 Aug 1984. 204p. NTIS, PC 
A10/MF AOl; 1 - GPO; GPO Dep. File Number 
DE84016131. 

Portions are illegible in microfiche products. 

Documentation is provided for the control, pricing, and the 
gas reserve supply table. 1 table. (PSB) 


42899 (DOE/EIA—0450/3-Vol.3) Model documentation 
of the gas analysis modeling system. Volume 3. Software and 
data documentation and user’s guide. (USDOE Energy Infor- 
mation Administration, Washington, DC. Office of Oil and 
Gas). Aug 1984. 299p. NTIS, PC A13/MF A0Ol; 1 - GPO; 
GPO Dep. File Number DE84016136. 

Portions are illegible in microfiche products. 

Software for Gas Analysis Modeling System (GAMS) is de- 
scribed in detail. (PSB) 


0308 Environmental Effects 


42900 (UCRL—90544) Analysis of turbulent gas-concen- 
tration fluctuations from 40 M* LNG spill experiments. Ce- 
derwall, R.T.; Rodean, H.C. (Lawrence Livermore National 
Lab., CA (USA)). 29 Jun 1984. Contract W-7405-ENG-48. 
5p. (CONF-841059—3). NTIS, PC A02/MF A0O1l; GPO 
Dep. File Number DE84014707. 

From 3. American Meteorological Society conference on 
mountain meteorology; Portland, OR, USA (15 Oct 1984). 

In the analysis of 10-s averages of high-frequency (3-to-5-Hz) 
gas-concentration data, it was found that almost all of the 10-s sam- 
ples with peak-to-mean concentration ratios greater than 3 are 
intermittent. Most of these intermittent samples were close to the 
top of the cloud at the 3- and 8-m elevations, and are interpreted as 
air entrainment into the gas cloud. Almost all of the continuous 10- 
s samples have peak-to-mean ratios in the range of 1 to 3, and 
mostly in the range of 1 to 2. These results have implications for 
definition of the LFL of the gas cloud. There are significantly more 
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points above the 5% (LFL) line for continuous than for intermit- 
tent samples. This raises the question, how significant or important 
with respect to safety are peak concentrations above 5% in inter- 
mittent samples? The LFL definition based on continuous sample 
data probably should be given more weight. Peak-to-mean ratios 
for continuous sample data provide essential information for esti- 
mating probable LFL values from model calculations of mean gas- 
concentration values. Unlike most air pollution data, the high-fre- 
quency LNG gas-concentration data do not fit a two-parameter 
lognormal distribution. These data require the third parameter, the 
threshold tau, because they have the minimum nonzero value. 
These data also require the fourth parameter, the upper limit 6, 
most likely because of the wide variety of dilution histories repre- 
sented by the gas passing a given sensor. This conjecture about dif- 
ferent dilution histories is based on a numerical experiment in 
which synthetic data generated by a random process closely 
matched the measured data distribution. 8 references, 5 figures. 


030° Artificial Stimulation 
REFER ALSO TO CITATION(S) 03090042801 


42901 (UCID—20147) Perspective on modeling tailored- 
pulse loading (TPL) for borehole stimulation. Swift, R.P. 
(Lawrence Livermore National Lab., CA (USA)). Aug 
1984. Contract W-7405-ENG-48. 86p. NTIS, PC A05/MF 
AO1; 1; GPO Dep. File Number DE84016203. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Realizing the full potential of gas-bearing deposits, such as 
the Eastern Devonian gas shales, requires an increased understand- 
ing of Tailored-Pulse Loading (TPL) stimulation techniques to initi- 
ate and extend multiple fractures. This is demonstrated in discus- 
sions of TPL phenomenology and of the limitations of past and cur- 
rent models to fully account for the mutual dependence of the gov- 
erning processes and constraints. The processes include non-linear 
material deformation, porous flow, fracture, and fluid flow in frac- 
tures; the constraints consist of in-situ stresses, saturation, natural 
fractures and joints, and the TPL-source characteristics. Compre- 
hensive modeling is one which unifies models governing each proc- 
ess with conditions defining the constraints, and accounts for their 
interaction in a coupled manner. An approach is proposed to model 
TPL in a unified manner that is hybrid in nature: it involves the use 
of state-of-the-art models combining both numerical and analytical 
solutions; the numerical solutions will be based both on finite-ele- 
ment and finite-difference algorithms. Efforts are defined to focus 
on the fracture initiation phase in parallel with the fracture exten- 
sion phase for multiple fracturing. Various micro and macro frac- 
ture models with the coupling of porous flow effects will be under 
consideration for the initiation phase. Analyses of multiple fracture 
extension phase will include the treatment of fractures as being dis- 
crete, the influence of natural discontinuities such as joints and ex- 
isting fractures, and the viscous behavior of fluid flow within frac- 
tures and joints. In addition, the linking of models for the initiation 
and extension phases within the framework of a single code will be 
pursued. 97 references, 3 figures. 


0320 Transport, Pipelines, And Handling 


REFER ALSO TO CITATION(S) 03200044173 
0330 Properties 


REFER ALSO TO CITATION(S) 03300042893, 43071, 44032 


42902 (DOE/MC/20693—T9) In-situ hydrate thermal 
measurements, In-situ hydrate thermal measurements: project 
status. (Colorado School of Mines, Golden (USA). Dept. of 
Chemical and Petroleum Refining Engineering). 10 Sep 
1984. Contract AC21-83MC20693. 17p. NTIS, PC A02/MF 
AOl; 1; GPO Dep. File Number DE84017133. 

Portions are illegible in microfiche products. 

The objectives of this project are: (1) to measure the heat 
capacity and heat of dissociation of samples of in-situ natural gas 
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hydrates using a Perkin-Elmer model DSC-2 calorimeter; and (2) to 
measure and model hydrate dissociation rates with a Cahn model 
2000 recording electrobalance. Work on the project is proceeding 
on schedule. Over the last month we have concentrated our efforts 
on the following: (1) finishing the DSC experiments on high pres- 
sure samples of carbon dioxide; (2) testing the pressure transducer 
electronics, and (3) determining what percentage of the in-situ sam- 
ples is actually hydrate. 6 figures, 4 tables. 


0350 Storage 
REFER ALSO TO CITATION(S) 03500044173 


42903 (BNL—34975) Insulating polymer concrete. Fon- 
tana, J.J. (Brookhaven National Lab., Upton, NY (USA)). 
Apr 1984. Contract AC02-76CH00016. 2lp. (CONF- 
8409123—1). NTIS, PC A02/MF A011; 1; GPO Dep. File 
Number DE84017239. 

From 4. international congress on polymers in concrete; 
Darmstadt, F.R. Germany (19 Sep 1984). 

Portions are illegible in microfiche products. 

An insulating polymer concrete (IPC) composite has been 
developed under contract to the Gas Research Institute for possible 
use as a dike insulation material at Liquid Natural Gas (LNG) stor- 
age facilities. In the advent of an LNG spill into the impounding 
dike area, the boiloff rate of the LNG can be substantially reduced 
if the surfaces of the dike are insulated. This increased safety at the 
LNG facility will tend to reduce the hazardous explosive mixture 
with atmospheric air in the surrounding region. The dike insulation 
material must have a low thermal conductivity and be unaffected 
by environmental conditions. The IPC composites developed con- 
sist of perlite or glass nodule aggregates bound together as a closed 
cell structure with a polyester resin. In addition to low thermal 
conductivity and porosity, these composites have correspondingly 
high strengths and, therefore, can carry transient loads of workmen 
and maintenance equipment. Prefabricated IPC panels have been in- 
stalled experimentally and at least one utility is currently consider- 
ing a complete installation at its LNG facility. 4 references, 8 
tables. 
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42904 (DOE/FE/60177—1647) Western Research Insti- 
tute annual technical progress report, April 1983-March 1984. 
(University of Wyoming Research Corp., Laramie (USA)). 
15 May 1984. Contract FC21-83FE60177. 261p. NTIS, PC 
A12/MF AOI; 1; GPO Dep. File Number DE84016500. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Research progress is reported on oil shales, tar sands, and 
underground coal gasification. 


42905 Goal setting and strategic planning for a shale oil 
recovery R & D program. Engi, D. (Geo Systems Division, 
Sandia National Laboratories, Albuquerque, NM). Energy 
Systems and Policy; 8: No. 1, 29-66(1984). 

The paper provides a structure and recommendations for 
goal setting and strategic planning activities for an oil shale re- 
search and development program. The methodology that is used to 
provide this structure has a systems-theoretic base. To establish this 
perspective it is essential to define the program in the context of a 
system. This defining exercise is valuable in itself, because it pro- 
vides a framework for characterizing the salient features of the pro- 
gram. Once the program system has been defined, systems-theoretic 
techniques are available to carry out the tasks associated with pre- 
scribing performance. In addition to providing a medium through 
which worthwhile goals for the program can be specified (goal set- 
ting), the systems approach can be used to orient the program 
toward achieving those goals (strategic planning). 
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0402 Site Geology And Hydrology 
REFER ALSO TO CITATION(S) 04020042912 


0403 Drilling, Fracturing, And Mining 


42906 Mapping of a steamflood in a Utah tar sand by 


controlled source audio magnetotelluric survey. Wayland, 
J.R.; Cabe, T.J.; Lee, D.O. (Sandia National Laboratories). 
Society of Petroleum Engineers of A.I.M.E. (American Insti- 
tute of Mining, Metallurgical and Petroleum Engineers), 
Paper; SPE/DOE 12675: 441-446(Apr 1984). (CONF- 
8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). 

The mapping of thermal fronts associated with EOR tech- 
niques from the surface has important application to improved res- 
ervoir stimulation. Real time knowledge of how a thermal EOR 
front is developing would help an operator to optimize production 
well placement as well as to take corrective steps to maximize pro- 
ductions. The surface mapping technique that we are evaluating is 
the controlled source audio frequency magnetotelluric (CSAMT) 
electromagnetic (EM) induction geophysical prospecting technique. 
A steamflood experiment, designed TS-1S, was conducted by US/ 
DOE Laramie Energy Technology Center in the Northwest As- 
phalt Ridge Tar Sand. The later stages of this experiment were 
mapped at depth using the technique to assist in determining the lo- 
cation of the steam front. 


42907 Methods of enhancing fluid communication in oil 
sands. Tam, E.S.; Edmunds, N.R.; Redford, D.A. (Alberta 
Oil Sands Technology and Research Authority). Society of 
Petroleum Engineers of A.IL.M.E. (American Institute of 
Mining, Metallurgical and Petroleum Engineers), Paper; SPE/ 
DOE 12659: 289-300(Apr 1984). (CONF-8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). 

Effective steamflooding of oil sands requires fluid communi- 
cation between injectors and producers. Such a communication 
path can be developed through a naturally occurring zone of low 
bitumen saturation. If a water sand with little or no bitumen satura- 
tion is encountered, high injectivity can be achieved and a steam- 
flood can be carried out immediately. With zones having mobile 
water and some bitumen as well, special enhancement processes are 
required to prevent tar banking when steam is injected which is 
common in steam drive processes where cold bitumen is displaced 
ahead of a steam front. One way to prevent tar banking is to heat 
the mobility zones slowly with hot water so that hot bitumen will 
be displaced when steam drive is initiated. Depending upon the 
nature of the mobility zones, the efficiency of the enhancement 
process might be improved by the use of solvents such as naphtha 
or synthetic crudes. 


0404 Oil Production, Recovery, And Refining 


REFER ALSO TO CITATION(S) 04040042556, 42564, 42565, 42565, 42917, 
42919 


42908 (DOE/ET/14103—T15) Paraho Oil Shale Module: 
demonstration facility management, schedule and cost. Topi- 
cal report, Task 13. (Paraho Development Corp., Grand 
Junction, CO (USA)). Nov 1981. Contract FC03- 
80ET14103. 239p. NTIS, PC All/MF AOl1; 1; GPO Dep. 
File Number DE84016081. 

Portions are illegible in microfiche products. 

An important result of the Module project, together with the 
facilities design, is the development of cost estimates, schedules and 
other plans and projections for Phase II. A project plan is estab- 
lished for conducting Phase II, the 10,000 BPSD facility. Operating 
and maintenance philosophies are developed. Capital and operating 
cost estimates are shown. A schedule is developed for Phase II. A 
plan for community development assistance is established. 
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42909 (DOE/ET/14103—T17) Paraho Oil Shale Module: 
configuration management plan. Topical report, Task 15. 
(Paraho Development Corp., Grand Junction, CO (USA)). 
Nov 1981. Contract FC03-80ET14103. 47p. NTIS, PC A03/ 
MF AO1; 1; GPO Dep. File Number DE84015988. 

Portions are illegible in microfiche products. 

The purpose of the Configuration Management Plan is to es- 
tablish basic procedures and controls along with management meth- 
odologies that can be used for the management, engineering, pro- 
curement, construction and operation of this project. The Plan pro- 
vides the baseline which is utilized by the functional organizations 
to establish and control the exchange of information between the 
client and subcontractors. This task is divided into two sections: 
document control and change notices. The Document Control Sec- 
tion describes the procedures that are used to control all written or 
drawn material developed during the module project. Included in 
this section are: general guidelines for document routing, drawing 
numbering systems, guidelines for controlling document revisions, 
document distribution, and guidelines for a document filing system. 
The Change Notice Section describes the type of changes that must 
be documented and the way these changes are controlled. The 
changes are separated into engineering and construction areas of re- 
sponsibility. In general, all changes of scope that may generate a 
variance in current contract value or final schedule requires client 
approval in writing prior to implementing the change. 


42910 (UCID—16986-84-2) Lawrence Livermore Nation- 
al Laboratory oil shale project quarterly report, April-June 
1984, Lewis, A.E. (ed.). (Lawrence Livermore National 
Lab., CA (USA)). Aug 1984. Contract W-7405-ENG-48. 
12p. NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE84016226. 

Portions are illegible in microfiche products. 

Topics covered include: retort modeling, analysis for H2S 
and trace sulfur containing gases by triple quadrupole mass spec- 
trometry, operation of the solids recycle retort system, and rate of 
capture of sulfur dioxide by oxidized oil shale. 


42911 The role of thermal analysis techniques in the in- 
situ combustion process. Jka, K.N.; Verkoczy, B. (Saskoil R 
& D Lab). Society of Petroleum Engineers of A.I.M.E. (Amer- 
ican Institute of Mining, Metallurgical and Petroleum Engi- 
neers), Paper; SPE/DOE 12677: 459-470(Apr 1984). (CONF- 
8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 
Tulsa, OK, USA (16 Apr 1983). 

Thermal gravimetric analysis (TGA) and differential scan- 
ning calorimetry (DSC) studies were conducted on two Lloydmin- 
ster heavy oil cores, extracted oil and mineral matter. The order of 
reaction was adjusted to best fit the data in nonisothermal kinetic 
analysis. The values of the order of reaction used and estimated ac- 
tivation energies, preexponential factors and rate constants for over- 
all reactions occurring in appropriate temperature regimes are 
listed. A general schematic of the thermal processes, such as evapo- 
ration, distillation, thermolysis, low temperature oxidation, thermal 
cracking, combustion, coking, polymerization and thermal alter- 
ation of mineral matter, is depicted. The fuel contents in the core 
samples were determined from the TGA weight loss curves. The 
data generated by DSC and TGA experiments were used to calcu- 
late enthalpy values and ignition temperatures. Data suggests that 
heat generated by LTO reactions is significant during in situ com- 
bustion. Thermal alteration of the mineral matter at 600° and 900°C 
was significant. The percentage of fine particles, <2u, doubled at 
600° and 900°C compared to the mineral extracted at 100°C. Al- 
though kaolinite constituted 65% of the fine particles in the extract- 
ed sand, it was not detected when the sand was heated at 600° or 
900°C. These results indicate potential production problems result- 
ing from the migration of fine particles. The data obtained from the 
two reservoirs studied suggest that swelling of clays during wet 
combustion may not be sufficient to have a deleterious effect on 
air/water injectivity. It is apparent that the results generated by 
TGA/DSC experiments are complementary to those obtained by 
combustion tube tests and provide the kinetic, thermal and mineral- 
Ogical dafa required for numerical simulation, planning and design 
of an in situ combustion project. 
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42912 Acoustic wave propagation in oil shale. Mraz, T.; 
Rajeshwar, K. (Department of Electrical Engineering, Col- 
orado State University, Fort Collins, CO). Fuel; 62: No. 12, 
1462-1467(Dec 1983). 

Experimental data on acoustic wave propagation through oil 
shale, summarized in a previous paper, were used to develop a 
semi-empirical model. This model predicts the variation of pressure, 
effective compressional wave velocity, effective density and acous- 
tic impedance with depth for a modified in-situ oil shale retort. Re- 
sults from computer simulation of a variety of retort conditions es- 
tablish the possibility of employing seismic propagation and reflec- 
tion techniques for mapping of pyrolysis fronts in in-situ oil shale 
process beds. Such techniques are potentially free from uncertaini- 
ties associated with proximate sensing of temperature profiles in 
these beds. 


0405 Properties And Composition 
REFER ALSO TO CITATION(S) 04050042910 


42913 (DOE/LC/10906—T1) Oil shale process chemistry 
as related to potential pollutants such as arsenic and sulfur. 
Final report, June 1, 1982-June 30, 1983. Howatson, J. (Wy- 
oming Univ., Laramie (USA)). 1983. Contract AS20- 
82LC10906. 76p. NTIS, PC AO5/MF A0Ol1; 1; GPO Dep. 
File Number DE84016361. 

Portions are illegible in microfiche products. 

The process chemistry of sulfur and arsenic in oil shale re- 
torting is being studied. After an introduction, Section II deals with 
identifying and quantifying the chemical forms of sulfur that were 
obtained in spent shale and retort off-gas from laboratory retorting 
experiments using a nitrogen atmosphere and covering a tempera- 
ture range from 350°C to 800°C. The third section describes pre- 
liminary work on the separation of iron pyrite from oil shale by 
sedimentation using a liquid medium. Section IV describes some ex- 
ploratory work on the analysis of raw shale for total arsenic by 
atomic absorption spectroscopy (AA). Arsenic analyses were also 
carried out on materials obtained from the air atmosphere retorting 
experiments described in Section VI. Section V describes an explor- 
atory experiment that included the high temperature water leaching 
of a spent shale. Work on Fourier transform infrared spectroscopy 
(FTIR) described in Section VII includes a composited table of 
FTIR absorption peaks for oil shale minerals and a comparison of 
methylene peak heights with Fischer assay data on oil yields. 


42914 Heat of combustion of Green River oil shale. 
Muehlbauer, M.J.; Burnham, A.K. (Lawrence Livermore 
National Laboratory, Livermore, CA). Industrial and Engi- 
neering Chemistry Process Design and Development; 23: No. 2, 
234-236(Apr 1984). 

The authors derive simple equations for estimating the heat 
of combustion of raw shale by thermochemical estimates and by 
linear regression of experimental data. They find that the heat can 
be estimated well by an exothermic term that accounts for the com- 
bustion of organic matter and a constant that accounts for pyrite 
combustion, carbonate decomposition, and glass formation. The net 
contribution of reactions included in the constant is endothermic 
for the standard state products of bomb calorimetry. As a sample 
application, the authors perform an energy balance on a modified 
Fischer assay of average Green River shale by using one of our 
formulas for raw shale along with previously derived formulas for 
pyrolysis products. 


42915 Physical behavior of oil shale at various tempera- 
tures and compressive loads. Duvall, F.E.W.; Bronson, M.C.; 
Pitt, C.H.; Sohn, H.Y. (Department of Metallurgy and Met- 
allurgical Engineering, University of Utah, Salt Lake City, 
UT). Fuel; 62: No. 12, 1455-1461(Dec 1983). 

The effects of grade and specimen orientation on the free 
thermal expansion of oil shale were investigated. The expansion 
was found to increase with the grade of the specimen and to be de- 
pendent on orientation. The change in heating rate from 1.0 K 
min? to 3.5 K min™? had little effect on the expansion of oil shale. 
It was found that many of the oil shale specimens would settle 
under their own weight once kerogen left the oil shale. The ther- 
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mal expansion coefficients in the temperature range 373-473 K were 
determined to be little affected by increases in grade. A polynomial 
correlation of expansion versus grade and temperature in the tem- 
perature range 298-698 K is presented. The behavior at temperature 
up to 1000-4000 K was also investigated. 


0407 Health And Safety 


REFER ALSO TO CITATION(S) 04070042920 
0408 Marketing And Economics 


42916 (DOE/ET/14103—T13) Paraho Oil Shale Module: 
transportation and marketing plan. Topical report, Task 16. 
(Paraho Development Corp., Grand Junction, CO (USA)). 
Nov 1981. Contract FC03-80ET14103. 35p. NTIS, PC A03/ 
MF AOI; 1; GPO Dep. File Number DE84016070. 

Portions are illegible in microfiche products. 

The oil shale facility is designed to produce approximately 
10,520 barrels of raw shale oil per stream day (10 MBD), sufficient 
to demonstrate the mining and retorting technology. Transporting 
and marketing this raw shale oil depend on product quality. Sub- 
stances found in raw shale oil, together with its characteristically 
high viscosity and pour point, create considerable transportation 
difficulties. The marketing and transportation options considered in- 
dicate it is neither economically attractive to transport raw shale oil 
nor likely that a two year market for the product will exist. It was 
decided to provide for two-year on-site storage of the product oil 
(about 6.1 million barrels). 
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42917 (DOE/LC/10773—1639) Process train evaluation 
for treatment of tar sands wastewaters. Final report. Sierka, 
R.A. (Arizona Univ., Tucson (USA). Dept. of Civil Engi- 
neering and Engineering Mechanics). 31 Mar 1983. Ccntract 
AS20-81LC10773. 11lp. NTIS, PC A06/MF AOl1; 1; GPO 
Dep. File Number DE84012013. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Activated carbon, ozone and reverse osmosis were evaluated 
in treating two tar sand wastewaters generated by steam flooding 
(1S) and reverse combustion (2C) procedures. Substrates for these 
studies included untreated and pretreated (filtration, foam fractiona- 
tion, chemical treatment with ferric chloride) 1S and 2C 
wastewaters. Activated carbon, at a dose of 1000 mg/L, reduced 
the TOC of 1S wastewater after treatment by 350 mg/L of ferric 
chloride to 2.262 mg/L TOC, a reduction of 91.64%. At the same 
adsorbent dose, activated carbon reduced the TOC in 2C 
wastewater from 678.0 mg/L to 548.8 mg/L or by 19 percent. A 
study of the six commercially available adsorbents yielded little dif- 
ference in adsorption capability for either wastewater. Ozonation of 
1S wastewater after pretreatment by either foam fractionation or 
chemical treatment with ferric chloride then activated carbon yield- 
ed TOC levels of less than 1.2 mg/L. The use of ozone on 2C 
wastewater was not effective. Only 8.7% of the total TOC had 
been removed after 1.0 hours of ozonation at a rate of 56.9 mg/L/ 
hr. An ozone optimization study was performed on chemically 
treated 1S (350 mg/L ferric chloride) wastewater with inlet ozone 
gas phase concentration and initial solution pH at each of the three 
levels investigated. The optimum operating conditions were when 
the initial solution pH was 10.5 and the inlet ozone concentration 
2.0 weight percent. Reverse osmosis studies included investigation 
of four membrane types (cellulose acetate, poly-ether amide, poly- 
ether urea and a noncellulosic on a poly-sulfane base), three applied 
pressure levels (250, 400 and 550 psig) and two solution pH levels 
(5.5 and 7.8) with 5.0 wm filtered 2C wastewater as the substrate. 
Organic rejections as measured by TOC ranged from 67.1% to 
98.1% while inorganic rejections as conductivity, spanned from 
80.0% to 98.7%. 
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42918 (DOE/ET/14103—T12) Paraho Oil Shale Module: 
NEPA compliance. Environmental assessment, Part II. Topi- 
cal report, Task 7. (Paraho Development Corp., Grand 
Junction, CO (USA)). Oct 1981. Contract FC03-80ET 14103. 
141p. NTIS, PC A07/MF AO1; 1; GPO Dep. File Number 
DE84015999. 

Portions are illegible in microfiche products. 

A commercial oil shale project would be comprised of a 
minimum of three modular retorts, each producing 10,000 BPSD 
(barrels/stream day) at base case level. Commercial production of 
hydrotreated shale oil, at the full design case, would be just in 
excess of 42,000 BPSD plus about 190 MW of electrical power, 200 
TPSD (tons/stream day) of liquid ammonia, and 100 TPSD of ele- 
mental sulfur. On-stream factor for the commercial plant is estimat- 
ed to be 90%; therefore, there will be 330 stream days in a calendar 
year. There would be room-and-pillar mining, underground pri- 
mary crushing of raw shale, inclined conveyor transport of raw 
shale from underground to the surface, aboveground tertiary crush- 
ing and screening, direct heat Paraho process retorting, oil-gas sep- 
aration, sulfur and ammonia production, chemical properties of re- 
torted shale, water treatment techniques, above ground retorted 
shale and raw shale fines disposal, methods and equipment for dust 
suppression and air emissions control, and revegetation/reclamation 
techniques. A summary of the environmental consequences of the 
commercial project, compared with the module project, is (1) ap- 
proximately twice the land area will be used for the commercial 
plant; (2) although the commercial project will cause an influx of 
nearly twice the new population as that created by the module 
project, this impact will be offset by the project creating nearly 
three times the tax income for at least five times longer time; (3) 
since the commercial project will use more effective control meas- 
ures, the controlled air quality impacts will not be significantly 
greater than those predicted for the module project; (4) because of 
the increased retorting activities and the additional operations, the 
commercial facility will require significantly more water resources 
than the module project; and (5) the commercial facility should not 
create significantly greater impacts than the module project on 
ecology. 


42919 (DOE/ET/14103—T14) Paraho Oil Shale Module: 
NEPA compliance. Topical report, Task 7. Part 1. Environ- 
mental assessment. (Paraho Development Corp., Grand 
Junction, CO (USA)). Oct 1981. Contract FC03-80ET 14103. 
314p. NTIS, PC Al4/MF AO1; 1; GPO Dep. File Number 
DE84016088. 

Portions are illegible in microfiche products. 

Approval of federal, state and local permits and approvals is 
expected no later than 1982, at which time construction is sched- 
uled to commence. Plant commissioning and start-up are scheduled 
for July 1985. Operations will continue for a period of two years, 
when Paraho will consider four options. These include continued 
operation at 10,000 BPSD, increased operations at a commercial 
rate of 30,000 BPSD, maintenance as a research facility, or decom- 
missioning and abandonment. The retort facility will be designed to 
produce 10,520 barrels per stream day (BPSD) of shale oil. The 
mine will be designed to produce 19,700 tons per stream day 
(TPSD) of raw shale. The net raw water demand is approximately 
423 gallons per minute (gpm) and is to be obtained from the White 
River. All wastewater and contaminated runoff will be treated and 
re-used or evaporated. Gaseous and particulate emissions will be 
controlled through the use of best available control technology 
(BACT). Processed shale, including retorted shale and raw shale 
fines, will be disposed of on-site. An impervious retaining structure 
and an impervious lining will be incorporated in the processed 
shale disposal area design so that the risk of leachates reaching the 
ground water will be minimal. The disposal area will be monitored 
to provide needed design information for future commercial-size 
projects. Any wastes determined to be hazardous or toxic will be 
disposed of at an approved hazardous waste storage and disposal 
facility. Approximately 700 workers will be required during plant 
operations. Plans for dismantling the facility have been developed 


in the event that option is chosen upon completion of the operation 
program. 
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42920 (DOE/ET/14103—T19) Paraho Oil Shale Module: 
environmental, safety and health plan. Topical report, Task 8. 
Part I, design safety program. (Paraho Development Corp., 
Grand Junction, CO (USA)). Aug 1981. Contract FC03- 
80ET14103. 279p. NTIS, PC A13/MF A0Ol1; 1; GPO Dep. 
File Number DE84015998. 

Portions are illegible in microfiche products. 

Potential hazards to personnel, equipment, and the environ- 
ment as a result of the Paraho facility are identified and actions 
identified to be taken in the design, construction, and operations 
phases to eliminate their probability of occurrence or alleviate their 
effects if they do occur. Topics covered include: site description, 
facility and operations description, protection and safety systems, 
safety analysis, and life cycle milestones. 


42921 (DOE/R8/07233—T1) Uintah Basin transporta- 
tion study. (VanWagoner (Wayne T.) and Associates, Inc., 
Salt Lake City, UT (USA)). Dec 1980. Contract FG48- 
80R807233. 122p. NTIS, PC A06/MF AOI; 1; GPO Dep. 
File Number DE84015409. 

Portions are illegible in microfiche products. 

Significant development of natural resources within the 
Uintah Basin is expected to occur within the next twenty years. 
The development of oil shale, electrical generation, and water re- 
sources will provide substantial increases in employment and attract 
population to the area. In addition, existing services will have to be 
expanded to satisfy the anticipated needs of this influx of people. 
This study has focussed on the transportation improvements that 
will be required if adequate mobility is to be provided in the Uintah 
Basin. All reasonable forms of transportation were addressed in- 
cluding highway, transit, rail, pipeline, air, and power transmission 
lines. Transportation needs were identified for the next twenty 
years. The improvements outlined must be provided on a timely 
basis, however, if the projected economic activity in the area is to 
provide full benefit to the residents of the Uintah Basin and the 
entire country. Transportation improvement needs and priorities 
have been developed. Anticipated cost estimates for the improve- 
ments show that costs will rapidly outrun expected funding from 
traditional sources. Additional funds will be required from federal, 
state, and local sources if safe and efficient transportation service is 
to be provided. Potential new sources of the required funds were 
identified. The existing information obtained and projections includ- 
ed in this study have provided considerable insight into the trans- 
portation systems in the Uintah Basin. Although much of the data 
describing existing conditions were previously available from di- 
verse sources, pertinent data files were compiled and incorporated 
into one document. Although circumstances change due to the un- 
certainty in projecting future needs, it is anticipated that the recom- 
mendations contained within this report will provide the basic 
transportation improvements needed to insure a reasonable level of 
mobility to the population and visitors to the Uintah Basin. 13 fig- 
ures, 16 tables. 
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REFER ALSO TO CITATION(S) 05020042923 


0503 Mining 


REFER ALSO TO CITATION(S) 05030042991, 42992 


42922 (INIS-mf—8993) Preliminary pit slope stability 
study Kvanefjeld, South Greenland. Kalvig, P. (Risoe Na- 
tional Lab., Roskilde (Denmark)). Nov 1983. 59p. NTIS 
(US Sales Only), PC A04/MF AOl. File Number 
DE84780379. 

On the basis of 1300 field measurements of joint planes, four 
individual structural regions have been outlined in the Kvanefjeld 
area. Potential failure planes and planes which are unlikely to be 
involved in slope failures are identified. Failures seem, not likely to 
occur on walls dipping SW or NE respectively, but may occur on 
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walls dipping NM. The factors of safety for each region are calcu- 
lated in order to determine the sensibility of the overall slope to 
different overall slope angles. The factors of safety does only 
exceed the required factor of safety of 1.5 in one of the structural 
regions. Changing the overall pit slope inclination from 55deg to 
45deg improves the security, but even still not satisfactorily for two 
of the regions. At 45deg overall pit slope in parts of the pit implies 
additional 14.3 x 10° tonnes of non-mineralized material to be 
mined, thus resulting in a total mineralized- to non-mineralized ma- 
terial ratio about 1.0: 1.7. 


42923 (INIS-mf—8995) Preliminary mining assessment of 
the uranium resource at Kvanefjeld, the [limaussaq Intrusion, 
South Greenland. Kalvig, P. (Risoe National Lab., Roskilde 
(Denmark)). 1983. 135p. NTIS (US Sales Only), PC A07/ 
MF AO1. File Number DE84780381. 

This study of the Kvanefjeld uranium deposit was commis- 
sioned by the Danish Ministry of Energy in 1981 and was carried 
out by the Risoe National Laboratory. The purpose of this report is 
to record the current state of knowledge of geology of the deposit, 
to estimate the scale and average uranium grade of the material 
which can be fed to the mill from the deposit, to develop a mining 
plan for the mineralized zone, to indicate possible by-products and 
to suggest any further investigations which will be required before 
the project is brought into production. It is recommended that 
some further limited preproduction field work should be undertak- 
en. Such field work should include geological re-mapping, in-fill 
drilling of the mineralized zones and underground diamond drilling 
to test the grade of the deposit at depth and rock-mechanical inves- 
tigations. These studies are necessary to give detailed data on the 
mineralized material planned to be mined and processed during the 
initial 5 years of production. It is estimated that the cost of pre-pro- 
duction activity will be about D.Kr. 10.0 million and that the pro- 
gramme could be completed in about 1 year. 


42924 (INIS-mf—9002) Kvanefjeld uranium project. 
Main report. (Risoe National Lab., Roskilde (Denmark)). 
Dec 1983. 86p. (In Danish). NTIS (US Sales Only), PC 
A05/MF AO1. File Number DE84780383. 

The purpose of the Kvanefjeld uranium project is to evalu- 
ate the possibility of uranium production from the deposit at Nars- 
saq, South Greenland. The project comprises investigations in the 
fields of geology, mining, process chemistry and technology, econ- 
omy and environment protection. The predominant uraniferous 
rock is a nepheline syenite called lujavrite in which the main urani- 
um mineral is steenstrupine. The deposit can be mined in an open 
pit. Calculations have shown a resource of 56 million tonnes of ore 
with an average grade of 365 ppm corresponding to 20,400 tonnes 
of uranium. The uranium is extracted by a sodium carbonate solu- 
tion at 260degC in an autoclave. A pilot plant has been established 
including ball mill, continuous pipe autoclave and a belt filter for 
separation of leach liquor and residue. The uranium is finally preci- 
pitated as UO: by reduction in an autoclave at 260degC. With the 
existing ore sample, recoveries of more than 80% have been ob- 
tained. The carbonate leaching causes a low solubility of most con- 
taminants in the tailings. A draft project has been prepared for an 
industrial plant in Greenland. The total investments have been cal- 
culated at 3 x 10° Dkr. Electrical energy is assumed to be supplied 
by a hydropower plant at Johan Dahl Land. The mine and mill are 
expected to employ 500-600 persons. 


0504 Feed Processing 


REFER ALSO TO CITATION(S) 05040042991, 43049, 43052 


0505 Enrichment 


REFER ALSO TO CITATION(S) 05050043026, 43035, 43056, 43526, 44261, 
45273 


42925 (KFK—3122) Activity report on research and de- 
velopment work 1980 of the institute for Nuclear Process 
Technology. (Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.). Inst. fuer Kernverfahrenstechnik). Feb 
1981. 20p. (In German). NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE84751627. 
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Within the framework of guaranteeing supplies of nuclear 
fuel for the generation of nuclear energy, the KfK developed the 
separation nozzle method for the enrichment of U-235. It is based 
on partial separation of this uranium isotope by a deflected jet from 
a mixture of UF¢/hydrogen. This method is now being applied on a 
technical scale for the first time in Brazil within the framework of 
an agreement concluded between the Federal Republic of Germany 


and Brazil and approved by the International Atomic Energy 
Agency. 


0506 By-products 
REFER ALSO TO CITATION(S) 05060043058 


42926 (DP-MS—83-63) 7°*Pu processing at the Savannah 
River Plant. Burney, G.A. (Du Pont de Nemours (E.I.) and 
Co., Aiken, SC (USA). Savannah River Lab.). 1983. Con- 
tract AC09-76SR00001. 21lp. (CONF-831047—63). NTIS, 
PC A02/MF A0O1; GPO Dep. File Number DE84002426. 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 

238Py is produced by irradiating **7Np. The **’Np is pro- 
duced as a byproduct when natural or enriched uranium is irradiat- 
ed with neutrons. The 7°7Np is separated by solvent extraction and 
ion exchange. It is converted to NpO:2 and fabricated into targets 
for irradiation. The irradiated targets are cooled and dissolved in 
strong nitric acid. The **Pu and **’Np are separated from fission 
products and other cationic impurities and from each other by 
three cycles of anion exchange. The **7Np is recycled to produce 
more targets for irradiation. The pure ***Pu solution is precipitated 
as Pu oxalate and calcined to PuOz. After several powder-condi- 
tioning steps, the PuQ: is hot pressed into fuel forms. Each form is 
encased in iridium for loading into a specially designed power unit 
for space application. 8 references, 9 figures, 1 table. 


0507 Fuels Production And Properties 


REFER ALSO TO CITATION(S) 05070042939, 42968, 43235, 43342, 43345, 
43899, 43904, 44020 


42927 (CONF-840440—5) Thermophysical properties of 
fast reactor fuel. Fink, J.K. (Argonne National Lab., IL 
(USA)). 1984. Contract W-31-109-ENG-38. 18p. NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE84015832. 

From 86. annual meeting and exposition of the American 
Ceramic Society; Pittsburgh, PA, USA (29 Apr 1984). 

Portions are illegible in microfiche products. 

This paper identifies the fuel properties for which more data 
are needed for fast-reactor safety analysis. In addition, a brief 
review is given of current research on the vapor pressure over 
liquid UO. and (U,PU)O/sub 2-x/, the solid-solid phase transition 
in actinide oxides, and the thermal conductivity of molten urania. 


42928 (CONF-840828—4) Turbulent shear fields for dis- 
persion of aqueous drops in organic liquids and application to 
gel-sphere processes. Haas, P.A.; Fowler, V.L. (Oak Ridge 
National Lab., TN (USA)). 1984. Contract ACO05- 
84OR21400. 32p. NTIS, PC A03/MF A0Ol; 1; GPO Dep. 
File Number DE84016562. 

From International synfuels policies and technologies sympo- 
sium; Philadelphia, PA, USA (19 Aug 1984). 

Portions are illegible in microfiche products. 

Gel-sphere processes require the formation of aqueous drops 
in organic liquids with controlled and predictable diameters. Three 
types of turbulent shear devices (a simple tube, motionless mixer 
units, and a rotating annular disperser with couette flow) were ap- 
plied. The size distribution data were correlated by dimensionless 
equations of similar forms. 
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42929 (GKSS—83/E/66) Qualification of UsSiz as fuel 
for research reactors. Krull, W. (GKSS-Forschungszentrum 
Geesthacht G.m.b.H., Geesthacht-Tesperhude (Germany, 
F.R.). Zentralabteilung Forschungsreaktoren). Nov 1983. 
28p. (In German). NTIS (US Sales Only), PC A03/MF 
A01. File Number DE84751609. 

This report summarizes the today knowledge of the qualifi- 
cation status of UsSie as low enriched (< 20%) fuel for research 
reactors. Described and discussed are tests and post irradiation ex- 
aminations of low enriched fuel plates and fuel elements, fission 
products release and accidental conditions. It is shown, that UsSiz is 
so far qualified to start testing of four (4) fuel elements with an U- 
density of 3,7 g U/cc in the FRG-2 research reactor. 


42930 (ORNL-MIT—57) Study of operating characteris- 
tics of a rotating bowl for production of microspheres. Grow, 
W.S.; Jones, D.A. (Massachusetts Inst. of Tech., Oak Ridge, 
TN (USA). School of Chemical Engineering Practice). 29 
May 1968. Contract AC05-840R21400. 34p. NTIS, PC 
A03/MF A0O1; GPO Dep. File Number DE84016541. 

A study was made of the operating characteristics of a rotat- 
ing bowl for the production of uniform microspheres. The system 
was investigated using first water, and later a modeling fluid which 
approximated the properties of a nitrate-stabilized urania sol. Previ- 
ously reported data on similar bowl systems indicated very good 
uniformity of droplet diameters within a plume projected from the 
bowl, but the results of this study did not confirm such perform- 
ance, at least in the case of water. It was found that droplet diame- 
ter varied about 50% of the mean in the total spray and about 20% 
of the mean in the plume for the water tests. The modeling fluid 
was found to give better uniformity of droplet size across the 
plume, the average diameter variation from the plume mean being 
around 11% or less. Droplet size was found to depend directly on 
the flow rate, inversely on the angular velocity and bowl diameter. 
The droplet size data were successfully correlated by dimensional 
analysis. It was found that from 70 to 90% of the collected spray 
was within a band of fairly uniform drop size. However, an overall 
mass balance accounted for 70% or less of the feed. These results 
indicate that if the device is used for the production of micros- 
pheres, that some recycling of fluid will be necessary. 


0508 Spent Fuels Reprocessing 


REFER ALSO TO CITATION(S) 05080042968, 43016, 43022, 43032, 43046, 
43268, 43343 


42931 (CONF-840802—9) Refinements to temperature 
calculations of spent fuel assemblies when in a stagnant gas 
environment. Rhodes, C.A.; Haire, M.J. (South Carolina 
Univ., Columbia (USA); Oak Ridge National Lab., TN 
(USA)). 1984. Contract AC05-840R21400. 14p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE84016605. 

From International topical meeting on fuel reprocessing and 
waste management; Jackson Hole, WY, USA (26 Aug 1984). 

Undesirably high temperatures are possible in irradiated fuel 
assemblies because of the radioactive decay of fission products 
formed while in the reactor. The COXPRO computer code has 
been used for some time to calculate temperatures in spent fuel 
when the fuel is suspended in a stagnant gas environment. This 
code assumed radiation to be the only mode of heat dissipation 
within the fuel pin bundle. Refinements have been made to include 
conduction as well as radiation heat transfer within this code. Com- 
parison of calculated and measured temperatures in four separate 
and independent tests indicate that maximum fuel assembly tem- 
peratures can be predicted to within about 6%. 2 references, 5 fig- 
ures. 


42932 (CONF-840802—10) Improved Purex solvent 
scrubbing methods. Mailen, J.C.; Tallent, O.K. (Oak Ridge 
National Lab., TN (USA)). 1984. Contract ACO05- 
840OR21400. 7p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE84016572. ; 

From International topical meeting on fuel reprocessing and 
wasie management; Jackson Hole, WY, USA (26 Aug 1984). 

Studies of hydrazine and hydroxylamine salts as solvent 
scrubbing agents that can be decomposed into gases are summa- 
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rized. Results from testing of countereprrent scrubbers and solid 
sorber columns that produce lesser amqunts of permanent salts are 
reported. The status of studies of the acid-degradation of paraffin 
diluent and the options for removal of long-chain organic acids is 
given. 


42933 (CONF-840802—11) Solvent extraction flowsheet 
studies with irradiated fuel from the Fast Flux Test Facility. 
Benker, D.E.; Bigelow, J.E.; Bond, W.D.; Cagle, E.B.; 
Chattin, F.R.; King, L.J.; Kitts, F.G.; Ross, R.G.; Stacy, 
R.G. (Oak Ridge National Lab., TN (USA)). 1984. Contract 
AC05-840OR21400. 5p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE84016565. 

From International topical meeting on fuel reprocessing and 
waste management; Jackson Hole, WY, USA (26 Aug 1984). 

A small batch (~ 2 kg) of irradiated fuel from the Fast Flux 
Test Facility (FFTF) was recently used as feed for some solvent 
extraction experiments that were made in the Solvent Extraction 
Test Facility (SETF). This fuel, which was from series DEA-1, had 
been irradiated to a burnup of ~ 0.26 TJ/kg (~ 3000 MWd/t) and 
cooled for ~ 1 year. The SETF is located in one of the heavily 
shielded hot cells of the Transuranium Processing Plant at the Oak 
Ridge National Laboratory. This facility has been used during the 
past several years to demonstrate the suitability of conceptual flow- 
sheets for the solvent extraction processing of irradiated light-water 
reactor and fast breeder reactor fuels. Results of these experiments 
have provided information on uranium and plutonium separation 
and recoveries, fission product decontamination, comparisons of 
flowsheet options, and general operability of the system. 


42934 (CONF-840802—13) Breeder Reprocessing Engi- 
neering Test. Burgess, C.A.; Meacham, S.A. (Westinghouse 
Hanford Co., Richland, WA (USA); Oak Ridge National 
Lab., TN (USA)). 1984. Contract AC05-840R21400. 23p. 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE84016699. 

From International topical meeting on fuel reprocessing and 
waste management; Jackson Hole, WY, USA (26 Aug 1984). 

Portions are illegible in microfiche products. 

_ The Breeder Reprocessing Engineering Test (BRET) is a de- 
velopmental activity of the US Department of Energy to demon- 
strate breeder fuel reprocessing technology while closing the fuel 
cycle for the Fast Flux Test Facility (FFTF). It will be installed in 
the existing Fuels and Materials Examination Facility (FMEF) at 
the Hanford Site near Richland, Washington, The major objectives 
of BRET are: (1) close the US breeder fuel cycle; (2) develop and 
demonstrate reprocessing technology and systems for breeder fuel; 
(3) provide an integrated test of breeder reactor fuel cycle technol- 
ogy - rprocessing, safeguards, and waste management. BRET is a 
joint effort between the Westinghouse Hanford Company and Oak 
Ridge National Laboratory. 3 references, 2 figures. 


(CONF-840802—14) Advancement of remote sys- 
tems technology: past perspectives and future plans. Feldman, 
M.J.; Hamel, W.R. (Oak Ridge National Lab., TN (USA)). 
1984. Contract AC05-840R21400. 13p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE84016710. 

From International topical meeting on fuel reprocessing and 
waste management; Jackson Hole, WY, USA (26 Aug 1984). 

Portions are illegible in microfiche products. 

In the Consolidated Fuel Reprocessing Program at the Oak 
Ridge National Laboratory, a comprehensive remote systems devel- 
opment program has existed for the past five years. The new 
remote technology under development is expected to significantly 
improve remote operations by extending the range of admissible 
remote tasks and increasing remote work efficiency. The motiva- 
tion and justification for the program are discussed by surveying 
the 40 years of remote operating experience which exists and con- 
sidering the essential features of various old and new philosophies 
which have been, or are being, used in remote engineering. A 
future direction based upon the Remotex concept is explained, and 
recent progress in the development of an advanced servomanipula- 
tor-based maintenance concept is summarized to show that a new 
generation of remote systems capability is feasible thrcugh ad- 
vanced technology. 9 references, 5 figures. 
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42936 (CONF-840831—3) Advanced teleoperation in nu- 
clear applications. Hamel, W.R.; Feldman, M.J.; Martin, 
H.L. (Oak Ridge National Lab., TN (USA)). 1984. Contract 
AC05-840R21400. 15p. NTIS, PC A02/MF A01; 1; GPO 
Dep. File Number DE84016602. 

From ASME international computers in engineering confer- 
ence; Las Vegas, NV, USA (12 Aug 1984). 

Portions are illegible in microfiche products. 

A new generation of integrated remote maintenance systems 
is being developed to meet the needs of future nuclear fuel reproc- 
essing at the Oak Ridge National Laboratory. Development activi- 
ties cover all aspects of an advanced teleoperated maintenance 
system with particular emphasis on a new force-reflecting servo- 
manipulator concept. The new manipulator, called the advanced 
servomanipulator, is microprocessor controlled and is designed to 
achieve force-reflection performance near that of mechanical 
master/slave manipulators. The advanced servomanipulator uses a 
gear-drive transmission which permits modularization for remote 
maintainability (by other advanced servomanipulators) and in- 
creases reliability. Human factors analysis has been used to develop 
an improved man/machine interface concept based upon colorgra- 
phic displays and menu-driven tough screens. Initial test and eval- 
uation of two advanced servomanipulator slave arms and several 
other development components have begun. 9 references, 5 figures. 


42937 (CONF-8410131—2-Abst.) Solvent extraction in 
the nuclear industry. Danesi, P.R. (Argonne National Lab., 
IL (USA)). 1984. Contract W-31-109-ENG-38. 6p. NTIS, 
PC A02/MF AOI; 1; GPO Dep. File Number DE84016321. 

From International school of solvent extraction; Barcelona, 
Spain (1 Oct 1984). 

Portions are illegible in microfiche products. 

The role of solvent extraction in the Purex process is dis- 
cussed. 2 figures, 1 table. 


42938 (DP—1690) Process control for a continuous 
uranyl nitrate evaporator. Peterson, S.F.; MacIntyre, L.P. 
(Du Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Sa- 


vannah River Lab.). Jul 1984. Contract AC09-76SR00001. 
6lp. NTIS, PC A04/MF AOl1; 1; GPO Dep. File Number 
DE84016863. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

A continuous uranyl nitrate evaporator at the Savannah 
River Plant (SRP) in Aiken, South Carolina ws the subject of this 
work. A rigorous mathematical model of the evaporator was devel- 
oped. A difference equation form of the model was then construct- 
ed and used for control studies. Relative gain analysis was done on 
the system in order to identify any promising multivariable control 
schemes. Several alternate control schemes were modeled, tuned, 
and compared against the scheme presently in use at SRP. As the 
pneumatic specific gravity instrumentation at SRP is very noisy, 
the noise was simulated and used in the second phase of the control 
study. In this phase, alternate tuning methods and filters were inve- 
sigated and compared. The control studies showed that the control 
algorithm now in use at SRP is the simplest and best available. 10 
references, 53 figures, 22 tables. 


42939 (EPRI-NP—3633) Conceptual design of a hybrid 
safeguarded fabrication and reprocessing (SAFAR) facility. 
Final report. Tomlinson, R.E. (Exxon Nuclear Co., Inc., 
Richland, WA (USA)). Jul 1984. 187p. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
T184920505. 

The objective of this project was to develop a conceptual 
design of a nuclear fuels reprocessing and fabrication facility that 
could meet the needs of the industry during the time that the liquid 
metal fast breeder reactor (LMFBR) is being commercialized. The 
facility is to be capable of reprocessing irradiated LWR and 
LMFBR fuels, fabricating plutonium-bearing fuels for the LWR or 
LMFBR, being licensed in the USA, operating safely and reliably, 
and, to the extent possible, meeting all safeguards guidelines and 
goals established by the NRC and the IAEA. The conceptual 
design is based on a modified Purex process for uranium and pluto- 
nium recovery, and the Sphere-Pac process for fuel fabrication. By 
comparison with previous facility designs and cost estimates, it is 
estimated that a facility capable of supporting the start of six to 
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eight LMFBRs of commercial size would cost about 1500 to 1800 
million 1983 dollars. 34 figures, 15 tables. 


42940 (GA-A—17625) Advances in HTGR spent fuel 
treatment technology. Holder, N.D.; Lessig, W.S. (GA 
Technologies, Inc., San Diego, CA (USA)). Aug 1984. Con- 
tract AT03-84SF11964. 13p. (CONF-840802—7). NTIS, PC 
A02/MF AOI; 1; GPO Dep. File Number DE84015973. 

From International topical meeting on fuel reprocessing and 
waste management; Jackson Hole, WY, USA (26 Aug 1984). 

Portions are illegible in microfiche products. 

GA Technologies, Inc. has been investigating the burning of 
spent reactor graphite under Department of Energy sponsorship 
since 1969. Several deep fluidized bed burners have been used at 
the GA pilot plant to develop graphite burning techniques for both 
spent fuel recovery and volume reduction for waste disposal. Since 
1982 this technology has been extended to include more efficient 
circulating bed burners. This paper includes updates on high-tem- 
perature gas-cooled reactor fuel cycle options and current results of 
spent fuel treatment testing for fluidized and advanced circulating 
bed burners. 


42941 (Juel-Spez—239) Reprocessing in the thorium fuel 
cycle. Merz, E. (Kernforschungsanlage Juelich G.m.b.H. 
(Germany, F.R.). Inst. fuer Chemische Technologie der 
Nuklearen Entsorgung). Jan 1984. 91p. (In German). NTIS 
(US Sales Only), PC AOS5/MF A0Ol. File Number 
DE84751794. 

An overview of the authors personal view is presented on 
Open questions in regard to still required research and development 
work for the thorium fuel cycle before its application in a techni- 
cal-industrial scale may be tackled. For a better understanding, all 
stations of the back-end of the thorium fuel cycle are briefly illus- 
trated and their special features discussed. They include storage and 
transportation measures, all steps of reprocessing, as well as the 
entire radioactive waste treatment. Knowledge gaps are, as far as 
they are obvious, identified and proposals put forward for addition- 
al worthwile investigations. 


42942 (KFK—3669) About the question of the possibility 
of polarographic determinations of TBP. Ruf, H.; Friedrich, 
M. (Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.). Inst. fuer Radiochemie; Kernforschungszentrum 
Karlsruhe G.m.b.H. (Germany, F.R.). Projekt Wiederaufar- 
beitung und Abfallbehandlung). Dec 1983. 18p. (In 
German). (PWA—78/83). NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE84751630. 

The polarographic behavior of tri-n-butylphosphate (TBP) in 
nitric acid media in general and its influence on the height of the 
polarographic wave of uranium in particular are discussed. After 
the presentation of a short review of the literature concerning this 
subject, results of our own investigations in this field are presented. 
Trials undertaken with the aim of indirect polarographic determina- 
tions of TBP by means of its diminishing effect on the polarograph- 
ic wave of uranium were without success, which, in view of known 
facts, is not surprising. 


0509 Transport And Storage 


REFER ALSO TO CITATION(S) 05090043012, 43028, 43039 


42943 (DOE/RL—84-2) Selection of concepts for moni- 
tored retrievable storage of spent nuclear fuel and high-level 
radioactive wastes. (USDOE Richland Operations Office, 
WA). Apr 1984. Contract AC06-76RL01830. 38p. NTIS, 
PC A03/MF A01; GPO Dep. File Number DE84016390. 
The monitored retrievable storage (MRS) concepts consid- 
ered are: metal cask (stationary and transportable); concrete cask 
(sealed storage cask); concrete cask-in-trench; field drywell; tunnel 
drywell; open cycle vault; closed cycle vault; and tunnel rack vault. 
These concepts were compared primarily upon the relative per- 
formance of the storage units on seven criteria which together en- 
compass the key considerations for selecting an MRS concept, 
namely their ability to satisfy the MRS mission requirements. These 
criteria were: safety and licensing; environmental impacts; socioeco- 
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nomic impacts; siting requirements; cost; concept maturity; and 
flexibility. Evaluations of the candidate concepts indicate that all of 
the concepts could satisfactorily serve in an MRS facility. Howev- 
er, using the above criteria, the two concepts selected for further 
design studies are the concrete cask (primary concept), better enti- 
tled the sealed storage cask, and the field drywell (alternate con- 
cept). It was recognized that the transportable metal storage cask 
may be used to supplement at-reactor storage until such time as the 
repository or MRS becomes available. Consequently, a hybrid stor- 
age facility may be required (e.g., one using concrete casks or field 
drywells, with the capability of receiving and storing the transport- 
able cask). Both the concrete cask and the field drywell concepts 
can easily accommodate the transportable cask. Further design ef- 
forts will ensure the compatibility of the MRS designs with the 
transportable cask. 


42944 (INIS-mf—9004) Transport of uranium ore from 
Narssaq to the Risoe National Laboratory. Soerensen, A. 
(Risoe National Lab., Roskilde (Denmark)). Aug 1980. 7p. 
(In Danish). NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE84780545. 

The report is a statement of the aspects of transporting two 
cargos of uranium bearing ore from Kvanefjeld, Narssaq to the 
Danish National Laboratory at Risoe. The statement, which is 
adressed to the pertinent authorities, comprises a description and a 
classification of the ore in accordance with the regulations in force 
for sea and road transport of radioactive material. A statement of 
the safety conditions shows that the expected radiation levels are 
well within the maximum values given in the regulations. 


42945 (NUREG/CR—3708) LWR spent fuel dry storage 
behavior at 229°C. Einziger, R.E.; Cook, J.A. (Hanford En- 
gineering Development Lab., Richland, WA (USA)). Aug 
1984. Contract AC06-76FF02170. 134p. (HEDL-TME—84- 
17). NTIS, PC AO7/MF AOl - GPO. File Number 
T184016614. 

A whole rod test was conducted at 229°C to investigate the 
long-term stability of spent fuel rods under a variety of possible dry 
storage conditions. All combinations of BWR or PWR rods, inert 
or air atmospheres, and intact or defected rods were tested. After 
2235 hours, visual observations, diametral measurements and radio- 
graphic smears were used to assess the degree of cladding deforma- 
tion and particulate release. The same examinations plus metallogra- 
phy and x-ray analysis were conducted after 5962 hours. None of 
the intact rods, the rods tested in inert atmosphere, or the defected 
PWR rod tested in unlimited air showed any measurable change 
from the pretest condition. The upper defect on the BWR rod 
tested in unlimited air had split open ~ 0.5 in. after 2235 hours and 
had ~ 10% cladding deformation. The crack grew to ~ 2.5 in. 
after 5962 hours. X-ray analysis indicated that the UO. had oxi- 
dized to U3Os. The difference in behavior of the upper and lower 
defects is attributed to the air’s accessibility to the fuel because of 
the defect’s position with relation to the pellet-pellet interface. The 
oxidized fuel appeared to form a powdery compact that remained 
for the most part in the split cladding. Only a fraction of the fuel 
that fell out of the cladding became airborne. Some crud spalled 
from the rods but appeared to have no airborne particulate in the 2- 
to 15-m respirable range. 


42946 (PNL-SA—11779) Fracture predictions in Zircaloy 
fuel cladding. Khan, M.A.; Madsen, N.H.; Chin, B.A. 
(Auburn Univ., AL (USA). Dept. of Mechanical Engineer- 
ing). Jun 1984. Contract AC06-76RL01830. 27p. (CONF- 
840604—18). NTIS, PC A03/MF A01; GPO Dep. File 
Number DE84015570. 

From 12. international symposium on effects of radiation on 
materials; Williamsburg, VA, USA (18 Jun 1984). 

Predictions of the Maximum Initial Allowable Temperature 
required to achieve a 40-year life in dry storage are made for Zirca- 
loy clad spent fuel. Maximum initial temperatures of 370°C for irra- 
diated 1 year old spent fuel cladding (wet pool storage) are predict- 
ed. The technique utilized in this work is based upon the deforma- 
tion and fracture .vuology. Maps are presented for tem- 
peratures betwecu 5° and 850°C and stresses between 5 and 500 
MPa." = ..u¢7 are then combined with both the known temper- 
ature history (an exponentially decaying one) of Zircaloy fuel clad- 
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ding in dry storage and a Life Fracture Rule to predict the rupture 
life of the cladding in dry storage. Predictions of the Deformation 
and Fracture Map Methodology are shown to be in good agree- 
ment with constant stress-constant temperature data. 
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42947 (INIS-mf—8996) Kvanefjeld uranium project. 
Socio-economic evaluation. (Risoe National Lab., Roskilde 
(Denmark); Arctic Consultant Group, Virum (Denmark)). 
Sep 1983. 28p. (In Danish). NTIS (US Sales Only), PC 
A03/MF AO1. File Number DE84780544. 

Overall investments connected with the Kvanefjeld project 
start constitute approx. Dkr. 3.500 million for the uranium mine, 
approx. Dkr. 1,100 milion for the hydroelectric station, and approx. 
Dkr. 400 million for the social infrastructure, adding up to approx. 
Dkr. 5 billion. This corresponds to Greenlands’s gross domestic 
product over two years or total exports over three years. The 
effect on employment in the construction phase is assumed to be 
650 jobs on average, of which 25%, or approx. 150 jobs, can be 
filled by Greenland labour. The value of the project on Greenland’s 
economy has been calculated according to its contribution to both 
the GDP and GNP. The GDP denotes the added value created in 
a community through production of goods and services in all 
trades, including public services. The GNP denotes that part of the 
DGP accruing to the citizens of a country, in this case Greenland- 
ers. Large capital expenditures will be applied towards payment of 
interest and depreciation. These amounts consitute approx. 70 % of 
project earnings, measured as its contribution to GDP. The contri- 
bution to GNP amounts to approx. Dkr. 170 million per year in the 
construction phase. However, lack of official data for Greenland’s 
economy makes it difficult to relate these results to other business 
activities or to assess their size exactly in relation to Greenland’s 
economy. The underlying trend of the calculations is clear never- 
theless. The project will have a significant, favourable effect on na- 
tional accounts and will provide a large number of job openings for 
Greenland workers. (EG). 


42948 (INIS-mf—8997) Kvanefjeld uranium project. In- 
frastructure. (Risoe National Lab., Roskilde (Denmark); 
Arctic Consultant Group, Virum (Denmark)). Feb 1983. 
45p. (In Danish). NTIS (US Sales Only), PC A03/MF AO1. 
File Number DE84780546. 

This report contains a description and an investment estimate 
for the infrastructure connected with establishing uranium mining 
activities at Narssaq. The infrastructure comprises dwellings for 
employess, etc., personnel and cargo transport, incl. harbours, pri- 
mary storage facilities and supply routes. The report does not cover 
the production plant, ore and tailings transport systems, energy 
supply, nor workshop and administration buildings. The report as- 
sumes that the Greenland mining enterprise will employ approx. 
280 persons in mining and administration, and approx. 300 persons 
in processing plants, etc. An increased population will also provide 
increased demand for shops, institutions and facilities for leisure ac- 
tivities. It is expected that areas will be reserved for local shops, 
and one or two day-care institutions for children will be built. The 
increase in cargo transport to and from production plants and in 
connection with population growth will necessitate the construction 
of new harbours and/or extension of the existing harbour in Nars- 
saq. The annual volumes of coal and chemical products in bulk for 
the processing plant will amount to approx. 160,000 t. Approx. 
8,000 tons a year will be needed to satisfy the requirements of both 
mining and the increased population. The present volume passing 
through the harbour in Narssaq is approx. 7,000 t. 


42949 (PER—82) FERPROD uranium production fore- 
casting program as developed by the Nuclear Development 
Corporation of South Africa (Pty) Ltd. User's guide. Camis- 
ani-Calzolari, F.A.G.M. (Nuclear Development Corp. of 
South Africa (Pty.) Ltd., Pelindaba, Pretoria). May 1984. 
60p. NTIS (US Sales Only), PC A04/MF AOl. File 
Number DE84703050. 

The FERPROD uranium production forecasting program is 
capable of projecting production capabilities from Reasonably As- 
sured, Estimated Additional and Speculative Resources in the cost 





5723 / ERA-9/21 


categories of less than $130/kg U. Originally designed to handle 
South African production from operative plants, it has been ex- 
panded and redimensioned to forecast production for WOCA coun- 
tries using available published information. The Program forecasts 
production from up to 400 plants at any given time over a period 
of 50 years and has built-in production models derived from docu- 
mented historical data of the more important uranium provinces. 


0520 Waste Management 


REFER ALSO TO CITATION(S) 05200042941, 42943, 42989, 42990, 42993, 
42994, 42995, 42997, 42998, 42999, 43000, 43001, 43002, 43003, 43004, 43005, 
43006, 43008, 43009, 43840, 43984, 44026, 44040, 44077, 44140, 44176, 44752, 
44758 


42950 (AECL—6186-Rev.3) Radioactive waste manage- 
ment in Canada. AECL publications and other literature. 
Wallace, D.E. (ed.). (Atomic Energy of Canada Ltd., 
Pinawa, Manitoba. Whiteshell Nuclear Research Establish- 
ment). Apr 1983. 85p. NTIS (US Sales Only), PC A05/MF 
A01. File Number DE83902515. 

This bibliography lists over five hundred AECL reports and 
other Canadian papers which deal with the management of nuclear 
fuel wastes. 


42951 (BMI/SRP—5015) Laboratory testing of rock and 
salt samples for static moduli, dynamic moduli, and uniaxial 
and triaxial compressive strength from the Detten No. 1 (PD- 
6) Well, G. Friemel No. 1 (PD-5) Well, Mansfield No. 1 (PD- 
4) Well, and Zeeck No. 1 (PD-7) Well - Palo Duro Basin, 
Texas: unanalyzed data. (Stone and Webster Engineering 
Corp., Boston, MA (USA); Applied Research Associates, 
Inc., South Royalton, VT (USA). New England Div.). Sep 
1984. Contract AC06-76RL01830;AC02-83CH10140. 7p. 
NTIS, PC E04/MF $7.25; GPO Dep. File Number 
DE84017026. 

Includes 15 sheets of 24x reduction microfiche. 

This report contains the laboratory test procedures, graphi- 
cal representations of the raw data, and test results for the Detten 
Well No. 1 (Chapters 1 and 2), G. Friemel Well No. 1 (Chapters 3 
and 4), Mansfield Well No. 1 (Chapters 5 and 6), and Zeech Well 
No. 1 (Chapters 7 and 8) in the Permian Basin, Texas. The labora- 
tory tests were performed for static moduli, dynamic moduli, uniax- 
ial compressive strength, and triaxial compressive strength determi- 
nations. These data are preliminary. They have been neither ana- 
lyzed nor evaluated. 


42952 (BMI/SRP—5019) Report of laboratory testing on 
rock core samples, Mansfield No. 1 (PD-4) well, Palo Duro 
Basin, Texas: unanalyzed data. (Stone and Webster Engi- 
neering Corp., Boston, MA (USA)). Sep 1984. Contract 
AC02-76CH00016. 19p. NTIS, PC A02/MF AOl; 1; GPO 
Dep. File Number DE84016770. 

Portions are illegible in microfiche products. 

This report contains laboratory test results for rock samples 
from the Mansfield No. 1 (PD-4) Well of the Palo Duro Basin, 
Texas. Laboratory test samples were measured for water content, 
density and effective porosity, Schmidt rebound hardness index, 
splitting tensile strength, slake durability index, and Atterberg 
limits. These data are preliminary. They have been neither analyzed 
nor evaluated. 


42953 (CONF-840802—12) Low-level waste management 
- suggested solutions for problem wastes. Pechin, W.H.; Arm- 
strong, K.M.; Colombo, P. (Oak Ridge National Lab., TN 
(USA); Monsanto Research Corp., Miamisburg, OH (USA). 
Mound; Brookhaven National Lab., Upton, NY (USA)). 
1984. Contract AC05-84OR21400. 6p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE84016566. 

From International topical meeting on fuel reprocessing and 
waste management; Jackson Hole, WY, USA (26 Aug 1984). 

Problem wastes are those wastes which are difficult or re- 
quire unusual expense to place into a waste form acceptable under 
the requirements of 10 CFR 61 or the disposal site operators. 
Brookhaven National Laboratory has been investigating the use of 
various solidification agents as part of the DOE Low-Level Waste 
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Management Program for several years. Two of the leading prob- 
lem wastes are ion exchange resins and organic liquids. Ion ex- 
change resins can be solidified in Portland cement up to about 25 
wt % resin, but waste forms loaded to this degree exhibit signifi- 
cantly reduced compressive strength and may disintegrate when im- 
mersed in water. Ion exchange resins can also be incorporated into 
organic agents. Mound Laboratory has been investigating the use of 
a joule-heated glass melter as a means of disposing of ion exchange 
resins and organic liquids in addition to other combustible wastes. 


42954 (CONF-840806—6) Summary of United States ac- 
tivities in commercial nuclear airborne waste management. 
Groenier, W.S. (Oak Ridge National Lab., TN (USA)). 
1984. Contract AC05-840R21400. 9p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE84016705. 

From 18. DOE nuclear airborne waste management and air 
cleaning conference; Baltimore, MD, USA (13 Aug 1984). 

Most of the United States nuclear air cleaning technology 
development in recent years has addressed advanced retention con- 
cepts in response to environmental concerns. In particular, efforts 
have centered in the fuel reprocessing portion of the nuclear fuel 
cycle. Although generally well developed on a cold engineering 
scale, the individual retention steps for hydrogen-3 (*H), carbon-14 
(?*C), krypton-85 (®Kr), and iodine-129 (?2°I) must yet be demon- 
strated in an active integrated facility. Fixation and disposal tech- 
nologies for retained airborne constituents are generally less well 
developed. 


42955 (DOE/ID/12434—T1) Commission option docu- 
ments: draft summary. (Southern States Energy Board, At- 
lanta, GA (USA)). May 1984. Contract FG07-831D12434. 
13p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE84016756. 

The Southern States Energy Board, under a grant from the 
US Department of Energy, prepared a set of five option documents 
to assist in the implementation of regional compacts for low-level 
radioactive waste management. The documents, which address op- 
tions in the areas of by-laws, administration, operation, waste man- 
agement and enforcement, provide a reference for officials in the 
process of establishing compact commissions. Major topics of each 
option document are highlighted in this summary, providing a gen- 
eral outline of the tasks involved in commission development and 
operation. 


42956 (DOE/LLW—13Tc) Low-level radioactive waste 
treatment technology. Low-level radioactive waste manage- 
ment handbook series. (Oak Ridge National Lab., TN 
(USA); EG and G Idaho, Inc., Idaho Falls (USA). Low- 
Level Waste Management Program). Jul 1984. Contract 
AC07-761D01570;AC05-84OR21400. 276p. NTIS, PC Al3/ 
MF AO1; 1; GPO Dep. File Number DE84016738. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Each generator of low-level radioactive waste must consider 
three sequential questions: (1) can the waste in its as-generated form 
be packaged and shipped to a disposal facility; (2) will the pack- 
aged waste be acceptable for disposal; and (3) if so, is it cost effec- 
tive to dispose of the waste in its as-generated form. These ques- 
tions are aimed at determining if the waste form, physical and 
chemical characteristics, and radionuclide content collectively are 
suitable for shipment and disposal in a cost-effective manner. If not, 
the waste management procedures will involve processing oper- 
ations in addition to collection, segregation, packaging, shipment, 
and disposal. This handbook addresses methods of treating and con- 
ditioning low-level radioactive waste for shipment and disposal. A 
framework is provided for selection of cost-effective waste-process- 
ing options for generic categories of low-level radioactive waste. 
The handbook is intended as a decision-making guide that identifies 
types of information required to evaluate options, methods of eval- 
uation, and limitations associated with selection of any of the proc- 
essing options. 
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42957 (DP-MS—84-37) Chemical durability of SRP 
waste glass: saturation effects and influence of SA/V. Chan- 
dler, G.T.; Wicks, G.G.; Wallace, R.M. (Du Pont de Ne- 
mours (E.I.) and Co., Aiken, SC (USA). Savannah River 
Lab.). 1984. Contract AC09-76SRO0001. 28p. (CONF- 
840440—6). NTIS, PC A03/MF A0li; GPO Dep. File 
Number DE84016348. 

From 86. annual meeting and exposition of the American 
Ceramic Society; Pittsburgh, PA, USA (29 Apr 1984). 

The leachability of SRP waste glass is being assessed as a 
function of saturation effects, including solution pH and the ratio of 
glass surface area to volume of leachant (SA/V). The use of SA/V 
as a scaling factor for accelerated testing is also being assessed. 
Sample weight losses, pH changes, solution analyses, and surface 
studies were used to evaluate leachability in the present study and 
to provide better understanding of the corrosion mechanisms in- 
volved. Conclusions from this study are as follows: waste glass 
leach rates decrease significantly with increasing SA/V. Since high 
SA/V values are expected in geologic repositories, waste glass lea- 
chability in actual burial should be even lower than in laboratory 
tests performed at lower SA/V; at high SA/V, the rate of glass dis- 
solution is reduced and limited by solution saturation effects; leach- 
ing of waste glass in buffered solutions of pH 3, 7, and 11 show 
that other factors, such as formation of surface layers, in addition to 
silica solution saturation, may contribute to decreasing the leach 
rate, depending on the conditions of the test; for intermediate SA/ 
V ratios (1.0 cm™'), the leach rates of powders are similar to the 
leach rates of monolithic solids, based on Si and B extraction; and 
leaching at high SA/V for short periods of time is not always 
equivalent to leaching at low SA/V for longer times, i.e. SA/V 
may not be a scaling factor applicable to all elements. 5 references, 
14 figures, 7 tables. 


42958 (DPSP—84-1053) Hazardous waste management 
plan, Savannah River Plant. Phifer, M.A. (Du Pont de Ne- 
mours (E.I.) and Co., Aiken, SC (USA). Savannah River 
Plant). Jun 1984. Contract AC09-76SR00001. 156p. NTIS, 


PC A08/MF AO1; 1; GPO Dep. File Number DE84016529. 

Portions are illegible in microfiche products. 

All SRP waste storage, disposal, and recycling facilities that 
have received hazardous waste, low-level radioactive hazardous 
waste (mixed waste) or process waste since 1980 have been evaluat- 
ed by EPA standards. Generally the waste storage areas meet all 
applicable standards. However, additional storage facilities current- 
ly estimated at $2 million and waste disposal facilities currently esti- 
mated at $20 million will be required for proper management of 
stored waste. The majority of the disposal facilities are unlined 
earthen basins that receive hazardous or process wastes and have or 
have the potential to contaminate groundwater. To come into com- 
pliance with the groundwater standards the influents to the basins 
will be treated or discontinued, the basins will be decommissioned, 
groundwater monitoring will be conducted, and remedial actions 
will be taken as necessary. The costs associated with these basin ac- 
tions are not completely defined and will increase from present esti- 
mates. A major cost which has not been resolved is associated with 
the disposal of the sludge produced from the treatment plants and 
basin decommissioning. The Low-Level Radioactive Burial Ground 
which is also a disposal facility has received mixed waste; however, 
it does not meet the standards for hazardous waste landfills. In 
order to properly handle mixed wastes additional storage facilities 
currently estimated at $500,000 will be provided and options for 
permanent disposal will be investigated. 


42959 (DPST—84-497) Large-scale demonstration of dis- 
posal of decontaminated salt as saltstone. Part I. Construc- 
tion, loading, and capping of lysimeters. Wolf, H.C. (Du 
Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Savan- 
nah River Lab.). Jun 1984. Contract AC09-76SR00001. 57p. 
NTIS, PC A04/MF AOl; 1; GPO Dep. File Number 
DE84016859. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The installation phase of a large-scale demonstration of the 
disposal concept for decontaminated, low-level radioactive salt 
waste at the Savannah River Plant was completed in December 
1983 and January 1984. The installation entailed immobilizing 7500 
gallons of decontaminated salt solution with a blended cement for- 
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mulation and pouring the resulting grout, saltstone, into three spe- 
cially designed lysimeters for extended in-field leaching tests under 
natural conditions. 4 references, 35 figures, 4 tables. 


42960 (DPST—84-646) Potter's Industries tests of spheri- 
cal frit. Graf, P.L.; Rankin, W.N. (Du Pont de Nemours 
(E.I1.) and Co., Aiken, SC (USA). Savannah River Lab.). 26 
Aug 1982. Contract AC09-76SR00001: 9p. NTIS, PC A02/ 
MF AO1; GPO Dep. File Number DE84016530. 

Potter’s Industries has been collaborating with Savannah 
River Laboratory (SRL) concerning application of glass beads in 
the Defense Waste Processing Facility. Potter’s has previously sup- 
plied SRL with 2000 lbs of spheroidized Frit 131 for experimental 
development. Representatives of Potter’s Industries visited SRL re- 
cently to discuss results of blasting tests and pumpability tests com- 
paring beads to frit. These tests were conducted at their laboratory 
facilities in New Jersey. Their blasting work suggested speed of 
cleaning was higher with frit media than with bead media; howev- 
er, metal-to-oxide removal ratios were also higher with frit media. 
Fracture rate of beads used in dry blasting tests was excessive. Low 
fracture rates were found in -80 +200 mesh beads used in wet 
blasting tests. Blasting with bead media produced a shiny peened 
surface while frit media produced a dull matte surface. Some frit 
impregnation was noted in blasting with -20 +80 frit. Pumpability 
of bead/water slurries was superior to frit/water slurries at 40 wt 
% concentrations. 4 tables. 


42961 (EUR—8667) Final improvement of computer 
codes to study temperature determination. Korthaus, E. 
(Commission of the European Communities, Luxembourg). 
1983. 167p. (In German). NTIS (US Sales Only), PC A08/ 
MF AOl1. File Number DE84703026. 

The program FAST-VEIN was set up for the analysis of ex- 
perimental storage in a limited number of bore holes in series. The 
two-dimensional program FAST-STEP was also set up for a de- 
tailed analysis of disposal structures. Different partial programs pre- 
viously developed have been used. 


42962 (EUR—8668) In situ study of borehole stability: 
development and testing of a standard convergence probe. 
Mueller, R.; Korthaus, E. (Commission of the European 
Communities, Luxembourg). 1983. 80p. (In German). NTIS 
(US Sales Only), PC AO5/MF AOI. File Number 
DE84703027. 

A simulation test was experimented for the pressure meas- 
urement in the casing of a borehole in salt and a movable probe 
(standard probe) for measurement of heat induced in the borehole. 
An experimental programme was used in the laboratory for stand- 
ardization. Results agree with thermodynamic calculations. Pressure 
variations produced by thermal convection in the borehole agree to 
results obtained by simulation and theoretical studies. These param- 
eter are very useful for thermodynamic calculus in the neighbour- 
hood of high-level radioactive wastes. 


42963 (INIS-mf—9005, pp 122) Some important charac- 
teristics of concrete containers in radioactive waste package. 
Plecas, I1.B. (Institut za Nuklearne Nauke Boris Kidric, Bel- 
grade (Yugoslavia)). 1983. NTIS (US Sales Only), PC A07/ 
MF AOl. File Number 1184780512. (CONF-830995— 
Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


42964 (IOS-Rep—174) Geochemistry of the near surface 
sediments of the Nares Abyssal Plain. Carpenter, M.S.N.; 
Colley, S.; Elderfield, H.; Kennedy, H.A.; Thomson, J.; 
Wilson, T.R.S. (Institute of Oceanographic Sciences, Go- 
dalming (UK)). 1983. 66p. NTIS (US Sales Only), PC A04/ 
MF AO1. File Number DE84703028. 

The geochemistry of a suite of box and 2m gravity cores 
from the Nares Abyssal Plain has been characterised by means of 
pore water analyses, XRF determination of major and trace ele- 
ment concentrations, mineralogy and *°°Thsub(excess) dating. The 
interstitial fluid environment of those deep-sea clays is mildly re- 
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ducing, although one site exhibits manganese remobilisation and 
precipitation. Despite their. marked colour differences, there is a 
similarity in clay mineralogy between the grey silt/clay turbidites 
and the brown clays found in the area. Sediment accumulation rates 
of pelagic brown clays range, between 0.5 and 1.0 cm/10° yr. These 
pelagic brown clays are metal-rich relative to the grey clays, and a 
model is used to estimate the hydrogenous metal fluxes on the as- 
sumption that they are constant over the Plain. This model gives 
values of approx. 1300 yg/cm?/10° yr for Mn, approx. 2600 pg/ 
cm?/10* yr for Fe and Co, Ni, Cu, V and Zn in the range 6 to 26 
pg/cm?/10° yr. An associated model-derived estimate of the detri- 
tal contents of the same elements agrees well with the mean values 
of the grey clays and of average shale. Metal-poor brown clays and 
assorted minor lithologies are intermediate in composition between 
these two end-members. 


42965 (IOS-Rep—175) Status report on geochemical field 
results from Atlantic study sites. Wilson, T.R.S.; Thomson, 
J.; Hydes, D.J.; Colley, S. (Institute of Oceanographic Sci- 
ences, Godalming (UK)). 1983. 57p. NTIS (US Sales Only), 
PC A04/MF AOl1. File Number DE84703029. 

This report summarises the results of preliminary geochemi- 
cal investigations at three North Atlantic study areas. The two east- 
ern sites, on the Cape Verde abyssal plain (CV2) and east of Great 
Meteor Seamount (GME) were visited during 1982. The results 
presented are preliminary. Studies in the western Atlantic, close to 
the Nares Abyssal Plain study site are more detailed and are pre- 
sented in a separate paper. The report shows for the first time the 
relative redox status of the three sites. The differences are unex- 
pectedly large, the most reduced cores being recovered at GME 
and the most oxidised at CV2. The sporadic nature of Recent sedi- 
ment accumulation at these sites is also emphasised. In order to 
place these preliminary results in context their relevance to the pro- 
duction of mathematical system models is discussed in a closing sec- 
tion. The necessity for such models to rest on sound foundations of 
geochemical understanding is noted. Suggestions on future research 
priorities are offered for discussion. 


42966 (NUREG/CR—3751) Effects of rock riprap design 
parameters on flood protection costs for uranium tailings im- 
poundments. Ecker, R.M. (Pacific Northwest Lab., Rich- 
land, WA (USA)). Jul 1984. Contract AC06-76RL01830. 
89p. (PNL—5068). NTIS, PC A0OS/MF AOi - GPO $4.75. 
File Number T184015951. 

The Pacific Northwest Laboratory (PNL) is studying the 
problem of long-term protection of earthen covers on decommis- 
sioned uranium tailings impoundments. The major erosive forces 
acting on these covers will be river flooding and overland flow 
from rainfall-runoff. For impoundments adjacent to rivers, over- 
bank flooding presents the greater potential for significant erosion. 
To protect the earthen covers against flood erosion, rock riprap ar- 
moring will be placed over the cover surface. Because of the large 
size rock usually required for riprap, the quarrying, transport, and 
placement of the rock could be a significant part of the decommis- 
sioning cost. This report examines the sensitivity of riprap protec- 
tion costs to certain design parameters at tailings impoundments. 
The parameters include flood discharge, riprap materials, impound- 
ment side slopes, and an added safety factor. Two decommissioned 
tailings impoundments are used as case studies for the evaluation. 
These are the Grand Junction, Colorado, impoundment located ad- 
jacent to the Colorado River and the Slickrock, Colorado, im- 
poundment located adjacent to the Dolores River. The evaluation 
considers only the cost of riprap protection against flood erosion. 
The study results show that embankment side slope and rock spe- 
cific gravity can have optimum values or ranges at a specific site. 
For both case study sites the optimum side slope is about 5H:1V. 
Of the rock sources considered at Grand Junction, the optimum 
specific gravity would be about 2.50; however, an optimum rock 
specific gravity for the Slickrock site could not be determined. 
Other results indicate that the arbitrary safety factor usually added 
in riprap design can lead to large increases in protection costs. 22 
references, 19 figures, 15 tables. 
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42967 (ORNL/TM—8901-R1) Development of quality 
assurance and performance testing for the Process Experi- 
mental Pilot Plant. Dole, L.R.; McDaniel, E.W.; Robinson, 
S.M. (Oak Ridge National Lab., TN (USA)). Aug 1984. 
Contract AC05-840R21400. 34p. NTIS, PC A03/MF AOl1; 
GPO Dep. File Number DE84016582. 

The Process Experimental Pilot Plant (PREPP) is planned 
for operation by EG & G Idaho, Inc., to demonstrate a full-scale, 
cement-based, disposal process for transuranic (TRU) wastes. Pro- 
cedures need to be developed to determine the quality of the waste 
product during processing and the durability of the final waste 
form produced in this facility. This report summarizes basic guide- 
lines for the selection of the waste form composition and process 
conditions that affect product performance. Physical property tests 
that may be applicable for quality assurance during processing are 
also described. Approaches to accelerated performance tests needed 
to predict the performance of the cement-based waste form are 
identified, and suggestions are made for the development of proc- 
essing tests to ensure the quality of the final waste-host product. 29 
references, 3 figures, 4 tables. 


(PNL—4487) Thermal outgassing of irradiated nu- 
an fuel: a literature review. Morgan, L.G.; Matsuzaki, 
C.L.; Burger, L.L.; Bray, L.A. (Pacific Northwest Lab., 
Richland, WA (USA)). Jul 1984. Contract ACO06- 
76RL01830. 77p. NTIS, PC A05/MF A0Ol; 1; GPO Dep. 
File Number DE84016922. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

An experimental program at PNL examined the release of 
volatile and semivolatile radionuclides from irradiated nuclear fuel 
under different modes of heat treatment. In support of this work, a 
literature evaluation was conducted to review the information on: 
physical changes in fuel and cladding; distribution, migration, and 
reactions of fission products; and theoretical studies. Omitted from 
the review are evaluations of various fission gas bubble behavior - 
swelling models. The different computer codes that have been used 
to predict fuel behavior are also not included. A large amount of 
work has been done on the behavior of nuclear fuels during irradia- 
tion. The goals of this work have been to ensure acceptable me- 
chanical performance, provide safe operation, and assist in fuel 
design, preparation, and recycle. Many fundamental studies, includ- 
ing diffusion and lattice structures, are also reported. 51 references, 
17 figures, 8 tables. 


42969 (PNL—5138) Summary of national and interna- 
tional fuel cycle and radioactive waste management p 

1984. Harmon, K.M.; Lakey, L.T.; Leigh, IW. (Pacific 
Northwest Lab., Richland, WA (USA)). Jul 1984. Contract 
AC06-76RL01830. 110p. NTIS, PC A06/MF A011; GPO 
Dep. File Number DE84016426. 

Worldwide activities related to nuclear fuel cycle and radio- 
active waste management programs are summarized. Several trends 
have developed in waste management strategy: All countries 
having to dispose of reprocessing wastes plan on conversion of the 
high-level waste (HLW) stream to a borosilicate glass and eventual 
emplacement of the glass logs, suitably packaged, in a deep geolog- 
ic repository. Countries that must deal with plutonium-contaminat- 
ed waste emphasize pluonium recovery, volume reduction and fixa- 
tion in cement or bitumen in their treatment plans and expect to use 
deep gevlogic repositories for final disposal. Commercially avail- 
able, classical engineering processing are being used worldwide to 
treat and immobilize low- and intermediate-level wastes (LLW, 
ILW); disposal to surface structures, shallow-land burial and deep- 
underground repositories, such as played-out mines, is being done 
widely with no obvious technical problems. Many countries have 
established extensive programs to prepare for construction and op- 
eration of geologic repositories. Geologic media being studied fall 
into three main classes: argillites (clay or shale); crystalline rock 
(granite, basalt, gneiss or gabbro); and evaporates (salt formations). 
Most nations plan to allow 30 years or longer between discharge of 
fuel from the reactor and emplacement of HLW or spent fuel is a 
repository to permit thermal and radioactive decay. Most reposi- 
tory designs are based on the mined-gallery concept, placing waste 
or spent fuel packages into shallow holes in the floor of the gallery. 
Many countries have established extensive and costly programs of 
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site evaluation, repository development and safety assessment. Two 
other waste management problems are the subject of major R & D 
programs in several countries: stabilization of uranium mill tailing 
piles; and immobilization or disposal of contaminated nuclear facili- 
ties, namely reactors, fuel cycle plants and R & D laboratories. 


42970 (RHO-BW-SA—316-P) Irradiation-corrosion eval- 
uation of metals for nuclear waste package applications in 
Grande Ronde basalt groundwater. Nelson, J.L.; Westerman, 
R.E.; Gerber, F.S. (Pacific Northwest Lab., Richland, WA 
(USA)). Nov 1983. Contract AC06-77RL01030. 15p. NTIS, 
PC A02/MF AOl1; 1; GPO Dep. File Number DE84016615. 

Portions are illegible in microfiche products. 

The corrosion behavior of several iron-base and titanium- 
base alloys was studied in synthetic Grande Ronde Basalt ground- 
water at temperatures of 150°C to 250°C and under irradiation 
dose rates to 2 x 10° rad/h. The objective of these ongoing studies 
is to help select one or more materials for waste-package canisters 
that will maintain their integrity for time periods up to 1000 y in a 
nuclear waste repository constructed in basalt. The corrosion rates 
of iron-base alloys under irradiated conditions were generally 2 to 3 
times as high as those obtained on similar materials under nonirra- 
diated conditions. The titanium alloys exhibited low corrosion rates 
but absorbed significant amounts of hydrogen under irradiated con- 
ditions. 6 references, 3 figures. 


42971 (SAND—82-2713) Subseabed Disposal Program 
chemical response studies. Annual report, October 1981-Sep- 
tember 1982. Brush, L.H. (ed.). (Sandia National Labs., Al- 
buquerque, NM (USA)). Jul 1984. Contract AC04- 
76DP00789. 315p. NTIS MF A0Ol; 2; GPO Dep. File 
Number DE84017194. 

Microfiche only, copy does not permit paper copy reproduc- 
tion. Original copy available until stock is exhausted. 

Studies of the chemical response of deep-sea sediments to a 
subseabed repository for high-level radioactive waste continued 
during FY 1982. Both near-field and far-field geochemical investi- 
gations are described in this report. Most of the research this year, 
as in the past, was conducted with red clay from the PAC II study 
area 1500 km north of Hawaii. The results of all studies carried out 
imply that oxidized red clay would form a highly effective barrier 
to radionuclides that form cationic species, but anionic radionu- 
clides would begin to escape from the sediment to the overlying 
water column on the order of thousands of years after emplace- 
ment. Studies with Pacific red clay will continue in FY 1983. 31 
references, 8 figures, 3 tables. 


42972 (SAND—83-7466) Preliminary two-dimensional re- 
gional hydrologic model of the Nevada Test Site and vicinity. 
Rice, W.A. (Pacific Northwest Lab., Richland, WA 
(USA)). Aug 1984. Contract AC04-76DP00789. 91p. NTIS, 
PC A05/MF AOl1; 1; GPO Dep. File Number DE84017020. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Pacific Northwest Laboratory documented the date require- 
ments, boundary conditions, and calibration of a two-dimensional, 
finite difference, hydrologic model of the Nevada Test Site and vi- 
cinity (southern Nevada and eastern California). Specifically, the 
modeled region lies between 115 and 118° west longitude, and 35° 
and 39° north latitude. Underflow from areas north and east of the 
model boundary contribute a significant flux to model input; how- 
ever, water balances within the model boundary are in good agree- 
ment with published values. The major discharge flux from the 
model occurs along the Death Valley perimeter. If future hydraulic 
head data and aquifer tests were identified with hydrostratigraphic 
units, a two-layer, three-dimensional model could be constructed, 
which would more accurately simulate the physical system. 35 ref- 
erences, 12 figures, 5 tables. 


42973 (SKBF-KBS-SP-IR—83-03) Buffer Mass Test - 
thermal calculations for the high temperature test. Knutsson, 
S. (Swedish Nuclear Fuel Supply Co., Stockholm. Div. 
KBS). May 1983. 33p. NTIS (US Sales Only), PC A03/MF 
A01. File Number DE84703030. 

The calculations have been made by using a Finite Element 
Method program for instationary thermal flow. The model used has 
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been an axi-symmetric one, with the centre-line passing through the 
centre of the heater. The outer radius of the model was 6.25 m and 
the boundary conditions were set to fixed temperatures of + 10de- 
greeC i.e. the average rock temperature. The effects of the bounda- 
ry conditions on the calculated temperature have been analysed and 
the effects are within 1.5degreeC during the time period studied (10 
weeks). The largest influence is noticed at the boundaries. In the 
buffer mass and at the heaters surface no influence on the calculat- 
ed temperatures could be detected due to the boundary conditions 
during the time period studied. The temperature at the rock/ben- 
tonite interface is shown to be almost independent of the thermal 
conductivity of the bentonite. 10 weeks after the start of the heater 
this temperature has reached +5S5degreeC. In contrast to this, the 
temperature at the surface of the heater varies considerably for dif- 
ferent values of the thermal conductivity of the bentonite (195de- 
greeC at A=0.5 W/m,K and 14ldegreeC at A=0.8 W/m,K). The 
amount of drying has been estimated on the basis of sorption curves 
for Na-montmorillonite found in literature and sorption curves for 
organic material (pine-wood) with almost the same specific surface 
as the bentonite. Here, the water content will be close to Opercent 
within a distance of 7.5 cm from the heaters surface. In the middle 
part of the buffer mass (7.5 cm to 15 cm distance) the water con- 
tent will be in the range of 0-2percent and in the outermost part it 
will be in the range of 2-3.8percent. The resulting thermal conduc- 
tivity of the buffer mass, is thus predicted to be in the range 0.65- 
0.71 W/m,K, which gives a surface temperature of the heater of 
155-164degreeC. 


42974 (SKBF-KBS-TR—82-24) Migration model for the 
near field. Final report. Andersson, G.; Rasmusson, A.; Ner- 
etnieks, I. (Svensk Kaernbraenslefoersoerjning AB, Stock- 
holm). Nov 1982. 78p. NTIS (US Sales Only), PC A05/MF 
AO1. File Number DE84703031. 

The near field model describes the transport of substances 
dissolved in the groundwater to and from a canister in which radio- 
active materials are stored. The migration of substances that can 
cause corrosion (oxidants) of the canister is described by means of a 
mathematical model. The model takes into account diffusion 
through the buffer material and water flow in the rock fractures. 
Two distinct transport resistances can be distinguished in this trans- 
port process. The first consists of the diffusion resistance in the 
buffer material and the second arises due to diffusion resistance in 
the flowing water in the thin fractures in the rock. The model can 
also be used to calculate the non-steady-state phase of the inward 
or outward transport of dissolved species. The model has also been 
used to calculate how a redox front caused by radiolytically pro- 
duced oxidants moves out through the clay and into the rock. It 
has been shown that the migration rate of the redox front can be 
calculated with good accuracy by means of simple mass balance 
computations. The transport of radiolytically formed hydrogen 
away from the fuel has been calculated. When dissolved in the 
water, hydrogen can be transported through the clay barrier by 
means of diffusion without the partial pressure of the hydrogen ex- 
ceeding the hydrostatic pressure. 


42975 (SKBF-KBS-TR—83-40) Redox conditions in 
groundwaters from Svartboberget, Gideaa, Fjaellveden and 
Kamlunge. Wikberg, P.; Grenthe, I.; Axelsen, K. (Swedish 
Nuclear Fuel Supply Co., Stockholm. Div. KBS). 10 May 
1983. 30p. NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE84703033. 

Granitic rock at four different places in Sweden - Svartbo- 
berget, Gideaa, Fjaellveden and Kamlunge - have been investigated 
in order to find out if they are suitable for the disposal of spent nu- 
clear fuel. As a part of these investigations groundwaters have been 
sampled down to the depht of about 600 m. Water bearing sections 
have been isolated with packers, and the water has been pumped up 
to the surface for the monitoring and sampling. The redox potential 
E h was measured with a platinum and a glassy carbon electrode. 
The field measuremants have been simulated in the laboratory 
These experiments show that E h can be measured under condi- 
tions valid for ground waters. The field experiments are complicat- 
ed by the fact that stable electrode potentials are only slowly ob- 
tained. However the measured E h value show that the ground 
water at depht at the bedrock is reducing. This picture is confirmed 
by the low level of uranium present in the waters. The redox status 
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of the waters has also been calculated using the analytical data ob- 
tained from the analysis of the sampled water and thermodynamic 
data for the iron(II)/iron(III) redox couple, and solids of iron(II] 
oxide hydrate and iron (II) carbonate. 


42976 (SKBF-KBS-TR—83-45) Model calculation of the 
groundwater flow at Finnsjoen, Fjaellveden, Gideaa and Kam- 
lunge. Carlsson, L.; Winberg, A.; Grundfeldt, B. (Swedish 
Nuclear Fuel Supply Co., Stockholm. Div. KBS). May 
1983. 210p. NTIS (US Sales Only), PC A10/MF AO1. File 
Number DE84703034. 

Hydraulic properties and conditions were investigated for 
the study sites of Fjaellveden, Gideaa, Kamlunge and Svartbober- 
get. Based on geological and tectonical conditions within the sites, 
the bedrock was divided into different hydraulic units. Within each 
unit relations between hydraulic conductivity and depth were de- 
termined from hydraulic tests performed in 147 to 288 sections in 7 
to 16 core-drilled boreholes in each site. The groundwater table 
was constructed from topographic maps and registration of ground- 
water head in 23 to 64 boreholes at each site. Based on the concep- 
tual models of hydraulic units, hydraulic conductivity versus depth 
and groundwater tables, the groundwater flow conditions were cal- 
culated using numerical models. The models used were based on a 
finite element method in three-dimensions. The three study sites 
Fjaellveden, Gideaa and Kamlunge were modelled together with 
the Finnsjoen site. Each site was modelled down to a depth of 1500 
m. The results given as groundwater potentials were used to calcu- 
late groundwater flow at levels of a potential repository and to esti- 
mate trajectories and travel times for groundwater from the reposi- 
tory level. Calculation of the groundwater recharge and head distri- 
bution along profiles conciding with boreholes made it possible to 
compare calculated results with measurements of the sites. 


42977 (SSI-A—83-13) Classification of scrap material 
from nuclear power plants as acceptable for recirculation. 
Bergman, C. (Statens Straalskyddsinstitut, Stockholm 
(Sweden)). Jun 1983. 8p. NTIS (US Sales Only), PC A02/ 
MF AOl1. File Number DE84703037. 

The Swedish National Institute of Radiation Protection has 
in a principal decision accepted that scrap material from nuclear 
power plants, that contains or may contain radioactive material, can 
be recirculated. The document is an English translation of the back- 
ground material for the Board meeting decision and gives some 
guide-lines for the authority when dealing with this questions. 


42978 (STI/PUB—649-Vol.1) Radioactive waste manage- 
ment. Volume 1. Proceedings Series. (International Atomic 
Energy Agency, Vienna (Austria)). Feb 1984. 391p. (In sev- 
eral languages). (CONF-830523—Vol.1). UNIPUB, P.O. 
Box 433, Murray Hill Station, New York, NY 10157. File 
Number T184901208. 

From International conference on radioactive waste manage- 
ment; Seattle, WA, USA (16 May 1983). 

This volume contains papers from the following sessions 
dealing with waste management policy and its implementation: na- 
tional and multinational approaches; and legal, economic, environ- 
mental and societal aspects. 


42979 (UTCE—80-06) Mine tailings disposal. II. Hydro- 
logic evaluation of disposal sites. Gonzales, P.A.; Adams, 
B.J. (Toronto Univ., Ontario (Canada). Dept. of Civil Engi- 
neering). Jun 1980. 40p. NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE84703023. 

The hydrologic evaluation of mine tailings disposal sites 
after they are abandoned is considered in relation to their potential 
environmental impact on a long term basis. There is a direct rela- 
tion between the amounts and types of water leaving a disposal site 
and the severity of the potential damage to the environment. The 
evaluation of the relative distribution of the precipitation reaching 
the ground into evaporation, runoff and infiltration is obtained for a 
selected site and type of tailings material whose characteristics and 
physical properties were determined in the soils laboratory. A con- 
ceptual model of the hydrologic processes involved and the corre- 
sponding mathematical model were developed to simulate the phys- 
ical system. A computer program was written to solve the set of 
equations forming the mathematical model, considering the physical 
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properties of the tailings and the rainfall data selected. The results 
indicate that the relative distribution of the precipitation depends 
on the surface and upper layer of the tailings and that the position 
of the groundwater table is governed by the flow through the 
bottom of the profile considered. The slope of the surface of the 
mass of tailings was found to be one of the principal factors affect- 
ing the relative distribution of precipitation and, therefore, the po- 
tential pollution of the environment. 


42980 (YJT—82-40) Sorption of radionuclides from spent 
fuel in crystalline rocks. Nikula, A. (Voimayhtioeiden Ydin- 
jaetetoimikunta, Helsinki (Finland)). Oct 1982. 6lp. (In 
Finnish). NTIS (US Sales Only), PC A04/MF AOl. File 
Number DE84703038. 

The safe disposal of spent nuclear fuel or reprocessed waste 
is an essential element in the expansion of the nuclear power indus- 
try. Stable rock formations e.g. granite are considered to be poten- 
tial sites for disposal. A major factor in evaluating the degree of 
safety of the disposal is the sorption of radionuclides in rock, which 
affects their retardation. The report considers the chemical forms of 
the hazardous radionuclides of spent nuclear fuel in groundwater 
and the effects of the water’s properties on them. In the ground- 
water near the Olkiluoto power pliant site cesium, strontium and 
radium are in cationic form, iodine as I-. Technetium would occur 
as TcO*?, but the pertechnetate form is also possible. Uranium most 
probably would be as U(VI) plutonium and neptunium as Np(IV) 
or Np(V). The valences for thorium, americium and curium are not 
changed in this groundwater and would be +4, +3 and +3, re- 
spectively. The actinides in groundwater are all in hydrated or 
complex form. An increase on the ionic stregth of the groundwater 
in most instances causes a decrease in the sorption of nuclides since 
the ion exchange capacity of the rock is limited. Anionic ligands 
also decrease sorption of cations by complex formation. In some 
case, on the other hand, high salt concentrations may cause forma- 
tion of radiocolloids of lanthanides and neptunium and thus increase 
sorption. In all cases the degree of sorption described by the distri- 
bution ratio Ksub(d) was influenced by the pH of the groundwater. 
Sorption of cesium and strontium increased with growing pH. The 
sorption behaviour of actinides was in positive correlation with for- 
mation of hydroxide complexes at different pH values. The Ksub(d) 
values of Cs, Sr, Co, Ni and Am for Olkiluoto granites were found 
to agree with Swedish values, also determined at ambient atmos- 
pheric conditions. 


42981 (YJT—82-51) Alternatives in the management of 
low and intermediate level reactor wastes at Olkiluoto power 
plant. Haerkoenen, H. (Voimayhtioeiden Ydinjaetetoimi- 
kunta, Helsinki (Finland)). Oct 1982. 3lp. (In Finnish). 
NTIS (US Sales Only), PC A03/MF A0Ol. File Number 
DE84703039. 

Following methods are currently used in the treatment of 
low and intermediate level reactor wastes at Olkiluoto Power 
Plant: compressible low level waste is compacted with a hydraulic 
press into 200 | steel drums; intermediate level disposal waste is so- 
lidified with bitumen and cast into 200 | drums; activated core com- 
ponents are stored in the storage pools of the reactor buildings. 
Low level waste and abituminized waste are stored in the waste 
buildings of the power plant units. In additions to these a separate 
storage facility for low level waste has been constructed. Prelimi- 
nary design of an interim storage facility for bituminized waste has 
been started. The most important alternative in the disposal of ra- 
dioactive wastes in Finland is disposal into cavities constructed in 
the bedrock. A preliminary safety assessment shows that all low 
and intermediate level waste from the operation of Olkiluoto Power 
Plant can be safety disposed in the bedrock of the power plant site. 
Following alternatives in the reactor waste management have been 
studied: incineration of combustible low level waste; tank storage of 
liquid waste; liquid waste drying and storage of dry waste without 
mixing with bitumen; shallow ground disposal of low level waste. 
Comparisons between alternatives have not given any reasons to 
change the current practise in the reactor waste management at Ol- 
kiluoto Power Plant. 
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42982 (YJT—82-55) Programs and schefules for TVO’s 
nuciear waste management. Raumolin, H. (Voimayhtioeiden 
Ydinjaetetoimikunta, Helsinki (Finland)). Dec 1982. 27p. (In 
Finnish). NTIS (US Sales Only), PC A03/MF AO0Ol1. File 
Number DE84703040. 

Programs and schedules for TVO’s nuclear waste manage- 
ment have been presented in the report on the basis of the studies 
made in 1979-1982. The bases for the activities are: integrity, 
known technology, safety, correct timing, and flexibility. As the 
basis for the spent fuel management is considered preparedness for 
accomplishing all measures in Finland, when simultaneously possi- 
bilities to make use of foreign services are being cleared up. Own 
schedules have been presented for each waste management sector 
and finally, summarizing schedules have been drawn up. According 
to the plans activies can be located at two places. The other place 
is Olkiluoto, where all interim storages and final disposal facilities 
of reactor waste are located. The operation there continues until 
the year 2055. The other place is the place for the final disposal of 
spent nuclear fuel, where also the encapsulation plant is located. 
The operation period there is approx. from the year 2000 to 2060. 
It has also been stated in the report that the presented schedules 
form only a basic alternative. The operation program gives a possi- 
bility for even large changes as the waste management needs are 
better known and technology has developed. 


42983 (YJT—83-17) Sorption of strontium, cesium, 
nickel, iodine and carbon in crushed rock-betonite aggregates. 
Hietanen, R.; Alaluusua, M. (Voimayhtioeiden Ydinjaetetoi- 
mikunta, Helsinki (Finland)). Nov 1983. 22p. (In Finnish). 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE84703041. 

Crushed rock-bentonite aggregates are possible backfill mate- 
rials in the final disposal of low and intermediate-level radioactive 
waste. The sorption of strontium, cesium, nickel, iodine and carbon 
in crushed rock-bentonite aggregates was studied. The rock used in 
the tests was sampled from Olkiluoto and Loviisa nuclear power 
plant sites. Distribution coefficients were determined by the batch 
method, under atmospheric oxygen conditions, at ambient tempera- 
ture and at the pH of groundwater. The groundwater collected 
from Loviisa and Olkiluoto power plant sites. The order of the 
sorption was Ksub(d)sup(Cs) > Ksub(d)sup(Ni) > Ksub(d)sup(C) 
> Ksub(d)sup(Sr) > Ksub(d)sup(I). The distribution coefficient of 
strontium increased with the amount of bentonite in the aggregate. 
The sorption of cesium and nickel was high, for cesium > 98% 
and for nickel > 96%. When bentonite content was increased in 
the crushed rockbentonite aggregate, the Ksub(d)-value of cesium 
decreased. The sorption of iodine in the samples studied was low, 
1-3%. The distribution coefficient measured from the samples col- 
lected from Olkiluoto was lower than that in the samples collected 
from Loviisa. This may be due to pH, because the Ksub(d)-value 
for iodine decreases with increasing pH. 


42984 Repository development schedule and decision 
process. Bennett, J.W. Transactions of the American Nuclear 
Society; 46: 88-89(Jun 1984). (CONF-840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


42985 Fluids in salt. Roedder, E. (Geological Survey, 
Reston, VA). American Mineralogist; 69: No. 5-6, 413- 
439(May-Jun 1984). Contract AC97-83WM46651. 

The fluids in salt have been used as sources of information 
on the geological events leading to the formation of the enclosing 
salt beds, and the subsequent changes to which these beds have 
been exposed. In recent years, however, consideration of salt beds 
or domes as possible sites for long-term nuclear waste repositories 
has added new significance to the study of such fluids. This paper 
reviews the current status of the study of the types of fluid present 
in salt, their origin and evolution, and their significance to under- 
standing the geological processes that have occurred. These studies 
are pertinent to the engineering design of a nuclear waste storage 
site in salt in that they tell us what might happen in the future. The 
fluids in salt also introduce problems in the engineering design of a 


safe nuclear waste installation that must be carefully evaluated at 
each suggested site. 
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42986 Test and evaluation of a high-sensitivity assay 
system for bulk transuranic waste. Caldwell, J.T.; Close, 
D.A.; Kuckertz, T.M.; Kunz, W.E.; Pratt, J.C. (Los Alamos 
National Laboratory, Los Alamos, NM). Nuclear Materials 
Management; 12: 75-79(Jul 1983). (CONF-830709—). 

From 24. annual meeting of the Institute of Nuclear Materi- 
als Management; Vail, CO, USA (10 Jul 1983). 

During the past year, the authors tested and evaluated the 
performance of an assay system that accommodates 55-gal. drums 
of transuranic waste at Oak Ridge National Laboratory. This neu- 
tron assay system provides a routine assay of fissile transuranic iso- 
topes to the 1-mg sensitivity level with a pulsed active neutron in- 
terrogation based on the differential dieaway technique. A highly 
sensitive passive neutron measurement determines the content of 
spontaneous fission transuranic isotopes in each drum as well as an 
upper-bound estimate of the total alpha activity. All components of 
the combined, pulsed active and passive neutron assay system per- 
formed well on a routine basis during the test-and-evaluation 
period. More than 400 combined passive and active assay measure- 
ments of waste drums at Oak Ridge were performed. One-fifth of 
the initial set of waste drums measured contain less than 100 nCi/g 
of total transuranic isotopes and thus qualify legally as nontransur- 
anic waste. 


42987 Multi-isotopic gamma-ray assay system for alpha- 
contaminated waste. Close, D.A.; Caldwell, J.T.; Haff, 
K.W.; Kunz, W.E.; Pratt, J.C.; Schultz, F.J. (Los Alamos 
National Laboratory, Los Alamos, NM). Nuclear Materials 
Management; 12: 70-74(Jul 1983). (CONF-830709—). 

From 24. annual meeting of the Institute of Nuclear Materi- 
als Management; Vail, CO, USA (10 Jul 1983). 

The capability of an existing segmented gamma-ray system is 
being expanded to greatly enhance its usefulness. A multienergy 
gamma-ray scan/transmission measurement is a vital part of any 
waste assay system that must have the capability of quantifying a 
diverse list of isotopes within a single drum, including several trans- 
uranic species and long-lived fission products. Such a system is 
being developed for the analysis of alpha-contaminated waste 
drums at the Oak Ridge National Laboratory. A cursory assay of 
114 transuranic waste drums of 208-1 capacity has been made. A 
more thorough and systematic analysis is now being implemented. 
Analysis of these data indicates a detection limit better than 100 
nCi/g of waste for the transuranic isotopes **7Np/ 7*°Pa, **°Pu, 
241 Am, and *447Am/*°Np, as well as the long-lived fission products 
Co, 15Sb, 54157Cs, and Eu. A pending Code of Federal Regu- 
lation (1OCFR61) stipulates that the nuclear industry quantify not 
only its transuranic waste, but also certain beta- and gamma-ray- 
emitting fission products. An assay system based on gamma-ray 
spectroscopy is the only system that can meet this requirement for 
the fission products. Gamma-ray spectroscopy is also required to 
quantify and identify several transuranic isotopes. 


42988 Assay system to measure crate-size bulk transuran- 
ic waste. Shunk, E.R.; Atencio, J.D.; Atwater, H.F.; Ber- 
nard, W.; Bieri, J.M.; Caldwell, J.T.; France, S.W.; Hast- 
ings, R.D.; Herrera, G.C.; Kunz, W.E. (Los Alamos Nation- 
al Laboratory, Los Alamos, NM). Nuclear Materials Man- 
agement; 12: 80-84(Jul 1983). (CONF-830709—). 

From 24. annual meeting of the Institute of Nuclear Materi- 
als Management; Vail, CO, USA (10 Jul 1983). 

The Advanced Nuclear Technology Group of the Los 
Alamos National Laboratory recently designed and built a com- 
bined passive- and active-neutron assay system on which group 
members performed initial characterization measurements. The 
system is intended to provide sensitive assays at the 100-nCi/g level 
of both spontaneous fission and fissile transuranic isotopes in large 
crates of bulk waste. Such crates can be accommodated in the 
system's assay chamber whose internal dimensions are 64 by 64 by 
96 in. Moderated *He proportional counters provide a measured 
total 47 neutron detection efficiency of 13.5 + or - 1% for bare 
and moderated-fission spectrum sources placed anywhere within 
the volume of a standard empty crate. Initial passive neutron coin- 
cidence measurements indicate a *°Pu detection sensitivity of 
about 10 mg. Enhancement of the fissile-isotope assay sensitivity re- 
sults from lining the assay chamber walls with a thick layer of 
graphite and placing specially designed prompt-fission neutron de- 
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tectors within the walls. Initial pulsed-neutron measurements indi- 
cate a fissile assay sensitivity of about 30 mg of Pu. After com- 
pletion of checkout and initial calibration measurements at Los 
Alamos, the assay system will be installed at a DOE facility for a 1- 
year test-and-evaluation program beginning in July 1983. During 
the period, actual transuranic waste crates averaging nearly 1000 kg 
each will be assayed on a routine basis. 


0530 Environmental Aspects 
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42989 (DOE/EIS—0109D) Long-term management of the 
existing radioactive wastes and residues at the Niagara Falls 
Storage Site. Draft Environmental Impact Statement. 
(USDOE, Washington, DC). Aug 1984. 335p. NTIS, PC 
A15/MF AOI; 1; GPO Dep. File Number DE84016311. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The statement assesses and compares several alternatives for 
long-term management of the existing radioactive wastes and resi- 
dues at the Niagara Falls Storage Site (NFSS), Lewiston, New 
York. The alternatives include: (1) no action (continued interim 
storage at NFSS within a diked and capped containment area), (2) 
long-term management at NFSS (improved containment, with or 
without modified form of the residues), (3) long-term management 
at other DOE sites (Hanford, Washington, or Oak Ridge, Tennes- 
see), and (4) offsite management of the residues at Hanford or Oak 
Ridge and either leaving the wastes at NFSS or removing them for 
disposal in the ocean. In addition to alternatives analyzed in depth, 
several options are also considered, including: other modifications 
of residue form, modification of the basic conceptual designs, other 
containment design options, transportation routes, and transporta- 
tion modes. The radiological health effects (primarily increased risk 
of cancer) associated with long-term management of the wastes and 
residues are expected to be smaller than the nonradiological risks of 
occupational and transportation-related injuries and deaths. During 
the action period, the risk is highest for workers if all wastes and 
residues are moved to Hanford. The risk is highest for the general 
public if the residues are moved to Hanford and the wastes are 
moved to the ocean. Dispersal of the slightly contaminated wastes 
in the ocean is not expected to result in any significant impacts on 
the ocean environment or pose any significant radiological risk to 
humans. For all alternatives, if controls ceased, there would be 
eventual dispersion of the radioactive materials to the environment. 
If it is assumed that all controls cease, predicted time for loss of 
covers over the buried materials ranges from several hundred years 


to more than two million years, depending on the use of the land 
surface. 


42990 (DOE/EIS—0110-D) Central Waste Disposal Fa- 
cility for low-level radioactive waste, Oak Ridge Reservation, 
Oak Ridge, Tennessee. Draft Environmental Impact State- 
ment. (USDOE, Washington, DC). Sep 1984. 209p. NTIS, 
PC A10/MF AOl1; 1; GPO Dep. File Number DE84015333. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This statement assesses the environmental impacts of alterna- 
tives for the disposal of low-level waste and by-product material 
generated by the three major plants on the Oak Ridge Reservation 
(ORR). In addition to the no-action alternative, two classes of alter- 
natives are evaluated: facility design alternatives and site alterna- 
tives. Two facility design alternatives are designated as reasonable 
design alternatives for study: engineered below-grade trench dispos- 
al and above-grade tumulus disposal. The environmental impacts of 
the two design alternatives are compared. Alternative «sites within 
ORR are evaluated and three are identified as reasonable alterna- 
tive sites - West Chestnut Ridge, Central Chestnut Ridge, and East 
Chestnut Ridge. The DOE preferred alternative is to construct and 
operate a below-grade disposal facility for low-level radioactive 
waste at West Chestnut Ridge. The environmental effects of the 
proposed action and reasonable alternatives are evaluated relative 
to land use, air quality, water quality, ecological systems, health 
risk, endangered species, resource depletion, and the local social- 
economic system. This evaluation leads to the assessment that the 
overall environmental impacts at the three sites would be compara- 


ble, and that neither of the two alternative sites offers an obvious 
environmental advantage over the preferred site. 


42991 (INIS-mf—8994) Preliminary environmental 
impact statement for the Kvanefjeld uranium mine. Pilegaard, 
K. (Risoe National Lab., Roskilde (Denmark)). 1983. 123p. 
NTIS (US Sales Only), PC A06/MF AOl1. File Number 
DE84780380. 

The environmental impacts of the mining and milling of ura- 
nium from the Kvanefjeld are assessed in order - to provide a gen- 
eral description of the Narssaq area, with special reference to the 
ecological aspects, - to identify potential pollutants, and if possible 
to quantify these, - to identify critical pathways and populations, - 
to evaluate the technical design of the mine and mill in relation to 
the environment, - to evaluate alternatives, - to provide guidelines 
for preoperational environmental studies. 


42992 (INIS-mf—8998) Measurements of fluoride con- 
centration in the Narssaq river in connection with tunnel 
mining at Kvanefjeld 1979-81. Soerensen, A. (Risoe National 
Lab., Roskilde (Denmark)). Aug 1983. 23p. (In Danish). 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE84780382. 


The Ilimaussaq intrusion contains the water soluble mineral 
Villiaumite (NaF). The estimated content is 21 000 ton of NaF (10 
000 ton of F). An estimated 175 Ton NaF is transported annually to 
the Narssaq bay through the Narssaq river. A measurement pro- 
gramme was set up before the tunnel work was begun and the pro- 
gramme was conducted until one year after in order to demonstrate 
wether the concentration of NaF in the river water was increased 
by the tunnel work. The concentration was measured periodically 
up streams and down streams of the working area. It was found 
that the concentrations in the two points varied greatly over the 
year. In summertime with high water discharge the concentration 
was around 2.5 ppm F, whereas in wintertime with low water dis- 
charge the concentrations reach values as high as 30 ppm F in both 
points. However the ratio between the concentrations in the two 
points was fairly constant through the whole period. This indicates 
that the tunnel work has not caused any measurable increase in the 
concentration of F in the river water. Only in seepage from the 
waste tip underneath the tunnel higher than normal concentrations 
of F can be found. 


42993 (NUREG/CR—3851-Vol.1) Progress in evaluation 
of radionuclide geochemical information developed by DOE 
high-level nuclear waste repository site projects: report for 
October-December 1983. Kelmers, A.D.; Kessler, J.H.; 
Arnold, W.D.; Meyer, R.E.; Cutshall, N.H,; Jacobs, G.K.; 
Lee, S.Y. (Oak Ridge National Lab., TN (USA)). Jun 1984. 
Contract AC05-840R21400. 41p. (ORNL/TM—9191/V 1). 
NTIS, PC A03/MF AOl - GPO $4.00. File Number 
1184013741. 

Radionuclide solubility data and retardation parameters re- 
ported by the Basalt Waste Isolation Project (BWIP) and the exper- 
imental and calculational methodologies used by BWIP to develop 
those values were evaluated. The behavior of neptunium and tech- 
netium in basalt/synthetic groundwater systems was studied. Under 
oxic redox conditions, neptunium had a sorption ratio of 1.7 L/kg 
for McCoy Canyon basalt and synthetic groundwater GR-2, which 
is lower than the conservative best estimate value recommended by 
BWIP. Under anoxic test conditions, McCoy Canyon basalt 
showed little or no ability to remove technetium(VII) from synthet- 
ic groundwater GR-2 by sorption or precipitation. Several impor- 
tant concerns may make it impossible to assert that the addition of 
hydrazine to synthetic groundwaters is modeling the repository 
redox condition. These are: its reaction with any reducible solute is 
undefined; its dissociation to release hydroxide ions probably domi- 
nates the groundwater pH; it could react with bicarbonate to form 
the carbamate ion; it is corrosive t- polycarbonate or polypropylene 
test tubes; it may alter or disaggregate clay mineral structure; and 
uncertainty exists as to the solid phase or solution species formed 
by reaction with pertechnetate ion. Thus, BWIP data obtained in 
the presence of hydrazine may be nonconservative for use in assess- 
ment studies. 
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42994 (PNL—5157) Defense High-Level Waste Leaching 
Mechanisms Program. Final report. Mendel, J.E. (comp.). 
(Pacific Northwest Lab., Richland, WA (USA)). Aug 1984. 
Contract AC06-76RL01830. 367p. NTIS, PC A16/MF A0O1; 
1; GPO Dep. File Number DE84016737. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The Defense High-Level Waste Leaching Mechanisms Pro- 
gram brought six major US laboratories together for three years of 
cooperative research. The participants reached a consensus that sol- 
ubility of the leached glass species, particularly solubility in the al- 
tered surface layer, is the dominant factor controlling the leaching 
behavior of defense waste glass in a system in which the flow of 
leachant is constrained, as it will be in a deep geologic repository. 
Also, once the surface of waste glass is contacted by ground water, 
the kinetics of establishing solubility control are relatively rapid. 
The concentrations of leached species reach saturation, or steady- 
state concentrations, within a few months to a year at 70 to 90°C. 
Thus, reaction kinetics, which were the main subject of earlier 
leaching mechanisms studies, are now shown to assume much less 
importance. The dominance of solubility means that the leach rate 
is, in fact, directly proportional to ground water flow rate. Dou- 
bling the flow rate doubles the effective leach rate. This relation- 
ship is expected to obtain in most, if not all, repository situations. 


42995 (SAND—83-7475) Preliminary upper-bound conse- 
quence analysis for a wagte repository at Yucca Mountain, 
Nevada. Thompson, F.L.; Dove, F.H.; Krupka, K.M. (Pacif- 
ic Northwest Lab., Richland, WA (USA)). Aug 1984. Con- 
tract AC04-76DP00789. 109p. NTIS, PC A06/MF AOl; 1; 
GPO Dep. File Number DE84017185. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This report presents results of a first attempt to estimate the 
long-term, cumulative release of radionuclides from a proposed nu- 
clear waste repository at Yucca Mountain in Nevada. The ap- 
proach taken is to quantify the releases that would be expected 
from the repository under undisturbed conditions, and to use these 
releases to obtain upper bounds on the cumulative release of radio- 
activity to the accessible environment (here defined as a boundary 
in the underlying aquifer 10 km downstream from the boundary of 
the repository). Using currently available data, it is shown that 
ground-water flux through the repository horizon is the most im- 
portant parameter determining release to the accessible environ- 
ment; however, the results of the analysis show that even for the 
highest credible flux, 17 mm/y, releases of radioactivity to the ac- 
cessible environment in 10,000 years after closure are significantly 
less than the limits imposed in the draft standards (40 CFR 191) for 
environmental radiation protection. 18 references, 7 figures, 15 
tables. 


42996 Health and environmental aspects of DOE's reme- 
dial action program. Coffman, F.E. (U.S. Department of 
Energy, Washington, DC 20545). Transactions of the Ameri- 
can Nuclear Society; 46: 64-65(Jun 1984). (CONF-840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 
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—" ALSO TO CITATION(S) 05400042996, 44261, 44574, 44623, 44654, 


42997 (DOE/NE—SHO07) Uranium Mill Tailings Reme- 
dial Action Program. Radjological survey of Shiprock vicinity 
property SH07, Shiprock, New Mexico, September-November 
1982. Flynn, K.F.; Justus, A.L.; Sholeen, C.M.; Smith, 
W.H.; Wynveen, R.A. (Argonne National Lab., IL (USA)). 
May 1984. Contract W-31-109-ENG-38. 75p. (ANL-OHS/ 
HP—84-SH07). NTIS, PC A04/MF A0O1; 1; GPO Dep. File 
Number DE84016353. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

At the time of the survey, one residential structure was lo- 
cated on the property. The lands surrounding the structure were, 
for the most part, landscaped with lawn cover and other vegeta- 
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tion. The assessment activities included determination of indoor and 
outdoor surface radiation levels, for both fixed and removable con- 
tamination, through direct instrument and smear (indoor only) sur- 
veys; measurement of ambient external penetrating radiation levels 
at 1-meter heights; and analyses of air and soil samples. No evi- 
dence of radioactive contamination was found in the residential 
structure; background levels of radioactivity were indicated 
throughout. Radiation exposure rates were less than the 20 wR/h 
above background limit. Short-term radon daughter measurements 
did not exceed the 0.02 WL limit for average annual concentration 
including background. The assessment did indicate elevated levels 
of radioactivity at several areas in the outside environs. A general 
area of elevated radioactivity was found in the frontyard and alley- 
way, encompassing about 2300 ft? Elevated levels were also found 
in the northwest corner of the property, encompassing about 320 
ft?, and in the southeast corner, encompassing about 39 ft. An area 
of elevated radioactivity was found at a backyard slab, constructed 
of decorative flagstone and encompassing about 160 ft?. Radioche- 
mical analyses of the soil sample collected from the southeast 
corner indicated a radium concentration of 41 +- 5 pCi/g, which is 
in excess of the limit of 5 pCi/g above background. Analyses of a 
surface soil sample collected in the alley from an adjacent vicinity 
property site also indicated a radium concentration in excess of 
those limits. Subsurface soil sampling was not conducted. Remedial 
action for this vicinity site should be considered. 


42998 (DOE/NE—SHO08) Uranium Mill Tailings Reme- 
dial Action Program. Radiological survey of Shiprock vicinity 
property SH08, Shiprock, New Mexico, October-November 
1982. Flynn, K.F.; Justus, A.L.; Sholeen, C.M.; Smith, 
W.H.; Wynveen, R.A. (Argonne National Lab., IL (USA)). 
May 1984. Contract W-31-109-ENG-38. 73p. (ANL-OHS/ 
HP—84-SH08). NTIS, PC A04/MF A0O1; GPO Dep. File 
Number DE84016657. 

At the time of the survey, one residential structure was lo- 
cated on the property. The lands surrounding the structure were, 
for the most part, landscaped with lawn cover and other vegeta- 
tion. The assessment activities included determination of indoor and 
outdoor surface radiation levels, for both fixed and removable con- 
tamination, through direct instrument and smear (indoor only) sur- 
veys; measurement of ambient external penetrating radiation levels 
at l-meter heights; and analyses of air and soil samples. No evi- 
dence of radioactive contamination was found in the residential 
structure; background levels of radioactivity were indicated 
throughout. Radiation exposure rates were less than the 20 uR/h 
above background limit. Short-term radon daughter measurements 
did not exceed the 0.02 WL limit for average annual concentration 
including background. The assessment did indicate elevated levels 
of radioactivity at a few areas in the outside environs. A general 
area of elevated radioactivity was found at the west edge of the 
property, paralleling the roadway and encompassing an area of 
about 70 ft% and another general area of contamination was found 
in the backyard, encompassing about 960 ft?, and extending into the 
alleyway, encompassing a general area of about 1100 ft? there. Ra- 
diochemicai analyses of the soil sample collected from the general 
area in the backyard indicated a radium concentration of 6.7 +- 0.7 
pCi/g, which cannot be confidently interpreted to be below the 
limit of 5 pCi/g above background, averaged over the first 15 cm 
of soil below the surface. However, analyses of surface soil samples 
collected at the alleyway from nearby vicinity property sites indi- 
cated radium concentrations in excess of those limits. Subsurface 
soil sampling was not conducted, and thus the vertical extent of the 
radiological contamination is not known. Remedial action for this 
vicinity site should be considered. 


42999 (DOE/NE—SH09) Uranium Mill Tailings Reme- 
dial Action Program. Radiological survey of Shiprock vicinity 
property SH09, Shiprock, New Mexico, October-November 
1982. Flynn, K.F.; Justus, A.L.; Sholeen, C.M.; Smith, 
W.H.; Wynveen, R.A. (Argonne National Lab., IL (USA)). 
May 1984. Contract W-31-109-ENG-38. 75p. (ANL-OHS/ 
HP—84-SH09). NTIS, PC A04/MF AOl1; GPO Dep. File 
Number DE84016354. 

At the time of the survey, one residential structure was lo- 
cated on the property. The lands surrounding the structure were 
landscaped with lawn cover and trees. The assessment activities in- 
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cluded determination of indoor and outdoor surface radiation 
levels, for both fixed and removable contamination, through direct 
instrument and smear (indoor only) surveys; measurement of ambi- 
ent external penetrating radiation levels at 1-meter heights; and 
analyses of air and soil samples. No evidence of radioactive con- 
tamination was found in the residential structure; background levels 
of radioactivity were indicated throughout. Radiation exposure 
rates were less than the 20 wR/h above background limit. Short- 
term radon daughter measurements did not exceed the 0.02 WL 
limit for average annual concentration including background as 
specified in the EPA Standard. The assessment indicated elevated 
levels of radioactivity at several areas in the outside environs. A 
general area was found along the west side of the residence, en- 
compassing about 160 ft?, and a discrete hot spot of localized area 
was found near the back porch of the residence. General areas of 
elevated radioactivity also were found at the west edge of the prop- 
erty, paralleling the roadway and encompassing about 120 ft?, and 
at the alleyway, encompassing about 1300 ft. Radiochemical analy- 
ses of the soil sample collected from the west edge of the property 
indicated a radium concentration of 24 +- 2 pCi/g, which is in 
excess of the limit of 5 pCi/g above background. Analyses of sur- 
face soil samples collected at the alleyway from nearby vicinity 
property sites also indicated radium concentrations in excess of the 
limits. Subsurface soil sampling was not conducted. Remedial 
action for this vicinity site should be considered. 


43000 (DOE/NE—SH10) Uranium Mill Tailings Reme- 
dial Action Program. Radiological survey of Shiprock vicinity 
property SH10, Shiprock, New Mexico, October-November 
1982. Flynn, K.F.; Justus, A.L.; Sholeen, C.M.; Smith, 
W.H.; Wynveen, R.A. (Argonne National Lab., IL (USA)). 
May 1984. Contract W-31-109-ENG-38. 75p. (ANL-OHS/ 
HP—84-SH10). NTIS, PC A04/MF A001; GPO Dep. File 
Number DE84016501. 

At the time of the survey, one residential structure was lo- 
cated on the property. The lands surrounding the structure were, 
for the most part, landscaped with lawn cover and other vegeta- 
tion. The assessment activities included determination of indoor and 
outdoor surface radiation levels, for both fixed and removable con- 
tamination, through direct instrument and smear (indoor only) sur- 
veys; measurement of ambient external penetrating radiation levels 
at l-meter heights; and analyses of air and soil samples. No evi- 
dence of radioactive contamination was found in the residential 
structure; background levels of radioactivity were indicated 
throughout. Radiation exposure rates were less than the 20 pR/h 
above background limit. Short-term radon daughter measurements 
did not exceed the 0.02 WL limit for average annual concentration 
including background. The assessment did indicate elevated levels 
of radioactivity at several areas in the outside environs. A general 
area was found along the east edge of the property, paralleling the 
roadway and encompassing about 24 ft?, and two discrete hot spots 
or localized areas were detected in the southeast corner of the 
property. Additionally, general areas were found near the south- 
west corner of the structure, encompassing about 6.8 ft% to the 
west of the structure, encompassing about 60 ft? and at the west 
edge of the property and alleyway, encompassing about 1400 ft? 
Radiochemical analyses of the soil sample collected from this area 
indicated a radium concentration of 19 +- 2 pCi/g, which is in 
excess of the limit of 5 pCi/g above background. Subsurface soil 
sampling was not conducted. Remedial action for this vicinity site 
should be considered. 


43001 (DOE/NE—SH11) Uranium Mill Tailings Reme- 
dial Action Program. Radiological survey of Shiprock vicinity 
property SH11, Shiprock, New Mexico, October-November 
1982. Flynn, K.F.; Justus, A.L.; Sholeen, C.M.; Smith, 
W.H.; Wynveen, R.A. (Argonne National Lab., IL (USA)). 
May 1984. Contract W-31-109-ENG-38. 73p. (ANL-OHS/ 
HP—84-SH11). NTIS, PC A04/MF A01; GPO Dep. File 
Number DE84016504. 

At the time of the survey, one residential structure used as a 
business office was located on the property. The lands surrounding 
the structure were, for the most part, landscaped with lawn cover 
and other vegetation. The assessment activities included determina- 
tion of indoor and outdoor surface radiation levels, for both fixed 
and removable contamination, through direct instrument and smear 
(indoor only) surveys; measurement of ambient external penetrating 
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radiation levels at 1-meter heights; and analyses of air and soil sam- 
ples. No evidence of radioactive contamination was found in the 
residential structure; background levels of radioactivity were indi- 
cated throughout. Radiation exposure rates were less than the 20 
yR/h above background limit. Short-term radon daughter measure- 
ments did not exceed the 0.02 WL limit for average annual concen- 
tration including background. The assessment did indicate elevated 
levels of radioactivity at a few areas in the outside environs. Two 
discrete hot spots or localized areas were found in the frontyard. A 
general area of elevated radioactivity was found at the back alley- 
way encompassing about 1100 ft”. Radiochemical analyses of the 
sample collected from one of the localized areas indicated the pres- 
ence of natural uranium ore and a radium concentration of 165 +- 
17 pCi/g, which is in excess of the limit of 5 pCi/g above back- 
ground. Analyses of surface soil samples collected at the alleyway 
from nearby vicinity property sites also indicated radium concentra- 
tions in excess of the limits. Subsurface soil sampling was not con- 
ducted, and thus the vertical extent of the radiological contamina- 
tion is not known. Remedial action for this vicinity site should be 
considered. 


43002 (DOE/NE—SH13) Uranium Mill Tailings Reme- 
dial Action Program. Partial radiological survey of Shiprock 
vicinity property SH13 Shiprock, New Mexico, November 
1982. Flynn, K.F.; Justus, A.L.; Sholeen, C.M.; Smith, 
W.H.; Wynveen, R.A. (Argonne National Lab., [IL (USA)). 
May 1984. Contract W-31-109-ENG-38. 62p. (ANL-OHS/ 
HP—84-SH13). NTIS, PC A04/MF A01; GPO Dep. File 
Number DE84016502. 

As part of a detailed radiological assessment of the vicinity 
properties at Shiprock, a comprehensive survey of the vicinity 
property designated as SH13 was initiated on November 19, 1982. 
At that time, a single residential structure existed in the northwest 
corner of the property. The lands surrounding the structure were 
extensively cluttered with junk. The mitial assessment activities 
were limited to measurements within the residential structure of the 
ambient external penetrating radiation level at a l-meter height and 
analyses of indoor air samples for airborne radioactivity. The exter- 
nal penetrating radiation exposure rate (12.3 uR/h) was less than 
the 20 uR/h above background limit specified in the EPA Standard 
(40 CFR 192.12[b][2]). As determined by the air samples, the short- 
term radon daughter concentration within the structure (0.36 
mWL) did not exceed the 0.02 WL (or 20 mWL) limit for average 
annual concentration including background as specified in the EPA 
Standard. Further measurements required to completely determine 
the radiological status of this vicinity property, such as measure- 
ments of surface radiation both indoors and outdoors and collection 
and analyses of soil samples, were planned for the final phase of 
this assessment. However, that phase of the program was terminat- 
ed before these measurements were accomplished. Thus, the extent 
of outdoor radiological contamination is presently unknown, and 
the evaluation of indoor contamination (#f any) is incomplete. 


43003 (DOE/NE—SH14) Uranium Mill Tailings Reme- 
dial Action Program. Partial radiological survey of Shiprock 
vicinity property SH14 Shiprock, New Mexico, October-No- 
vember 1982. Flynn, K.F.; Justus, A.L.; Sholeen, C.M.; 
Smith, W.H.; Wynveen, R.A. (Argonne National Lab., IL 
(USA)). Jun 1984. Contract W-31-109-ENG-38. 67p. (ANL- 
OHS/HP—84-SH14). NTIS, PC A04/MF A01; GPO Dep. 
File Number DE84016503. 

As part of a detailed radiological assessment of the vicinity 
properties at Shiprock, a comprehensive survey of the vicinity 
property designated as SH14 was initiated during October and No- 
vember 1982. At the time of the survey, vicinity property SH14 
consisted of about 20 acres of open lands to the northeast of, and 
directly across the San Juan River from, the upper tailings pile at 
Shiprock. The lands consisted of a samdy soil, sparsley covered 
with trees and other vegetation. The partial assessment activities in- 
cluded determination of surface radiation levels on about a 2-meter 
grid spacing through direct instrument surveys and analysis of a 
soil sample collected from the area. The partial radiological assess- 
ment indicated elevated levels of radioactivity at several general 
areas within the open lands. Radiochemical analyses of the soil 
sample collected from one of these areas indicated a radium con- 
centration of 18 +- 2 pCi/g, which is in excess of the limit of 5 





05 NUCLEAR FUELS 
0540 Health And Safety 


pCi/g above background, averaged over the first 15 cm of soil 
below the surface, as specified in the EPA Standard (40 CFR 192). 
Subsurface soil sampling was not conducted, and thus the vertical 
extent of the radiological contamination is not known. Further 
measurements required to completely determine and accurately 
report the radiological status of this vicinity property, including ad- 
ditional direct instrument surveys, collection and analyses of soil 
samples, and the establishment of a 200-ft grid system, were 
planned for the final phase of this assessment. However, that phase 
of the program was cancelled before these measurements were ac- 
complished. The total extent of the radiological contamination of 
vicinity property SH14 is presently unknown. Nonetheless, since 
the surface soil contamination levels exceeded the limits specified in 
the EPA Standard, remedial action for this vicinity site should be 
considered. 


43004 (DOE/NE-—SH15) Uranium Mill Tailings Reme- 
dial Action Program. Radiological survey of Shiprock vicinity 
property SH15, Shiprock, New Mexico, October-November 
1982. Flynn, K.F.; Justus, A.L.; Sholeen, C.M.; Smith, 
W.H.; Wynveen, R.A. (Argonne National Lab., IL (USA)). 
May 1984. Contract W-31-109-ENG-38. 74p. (ANL-OHS/ 
HP—84-SH15). NTIS, PC A04/MF A01; GPO Dep. File 
Number DE84016658. 

At the time of the survey, one residential structure was lo- 
cated on the property. The lands surrounding the structure were 
landscaped with lawn cover and other vegetation. The lands in the 
unlandscaped east section contained a large garden plot and a dirt 
driveway leading to the back easement. The assessment activities 
included determination of indoor and outdoor surface radiation 
levels, for both fixed and removable contamination, through direct 
instrument and smear (indoor only) surveys; measurement of ambi- 
ent external penetrating radiation levels at 1-meter heights; and 
analyses of air and soil samples. No evidence of radioactive con- 
tamination was found in the residential structure; background levels 
of radioactivity were indicated throughout. Radiation exposure 
rates were less than the 20 uR/h above background limit specified 
in the EPA Standard. Short-term radon daughter measurements did 
not exceed the 0.02 WL limit for average annual concentration in- 
cluding background as specified in the EPA Standard. The assess- 
ment indicated elevated levels of radioactivity in the outside envi- 
rons. General areas of contamination were found in the backyard, 
along the back easement and encompassing about 1200 ft? of land 
area there, and extending into the unlandscaped east section, en- 
compassing about 2400 ft? there. Several discrete hot spots or local- 
ized areas were found within these general areas. Radiochemical 
analysis of the soil samples collected from the areas indicated 
radium concentrations of 64 +- 6 and 82 +- 8 pCi/g, which are in 
excess of the limit of 5 pCi/g above background. Subsurface soil 
sampling was not conducted, and thus the vertical extent of the ra- 
diological contamination is now known. Remedial action for this vi- 
cinity site should be considered. 


43005 (DOE/NE—SH16) Uranium Mill Tailings Reme- 
dial Action Program. Radiological survey of Shiprock vicinity 
property SH16, Shiprock, New Mexico, October-November 
1982. Flynn, K.F.; Justus, A.L.; Sholeen, C.M.; Smith, 
W.H.; Wynveen, R.A. (Argonne National Lab., IL (USA)). 
May 1984. Contract W-31-109-ENG-38. 73p. (ANL-OHS/ 
HP—84-SH16). NTIS, PC A04/MF A01; GPO Dep. File 
Number DE84016350. 

At the time of the survey, one residential structure was lo- 
cated on the property. The lands surrounding the structure were 
landscaped with lawn cover and other vegetation. The assessment 
activities included determination of indoor and outdoor surface ra- 
diation levels, for both fixed and removable contamination, through 
direct instrument and smear (indoor only) surveys; measurement of 
ambient external penetrating radiation levels at 1-meter heights; and 
analyses of air and soil samples. No evidence of radioactive con- 
tamination was found in the residential structure; background levels 
of radioactivity were indicated throughout. Radiation exposure 
rates were less than the 20 uR/h above background limit. Short- 
term radon daughter measurements did not exceed the 0.02 WL 
limit for average annual concentration including background. The 
assessment indicated elevated levels of radioactivity at several areas 
in the outside environs. Three localized areas, or discrete hot spots, 
were found within the backyard. A general area of elevated radio- 
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activity was found at the back alleyway, encompassing about 1200 
ft, Radiochemical analyses of the soil sample collected from the 
backyard indicated a radium concentration of 14 +- 1 pCi/g, 
which is in excess of the limit of 5 pCi/g above background. Anal- 
yses of surface soil samples collected at the alleyway from nearly 
vicinity property sites also indicated radium concentrations in 
excess of the limit. Subsurface soil sampling was not conducted, 
and thus the vertical extent of the radiological contamination is not 
known. Remedial action for this vicinity site should be considered. 


43006 (DOE/NE—SH17) Uranium Mill Tailings Reme- 
dial Action Program. Radiological survey of Shiprock vicinity 
property SH17, Shiprock, New Mexico, August and Novem- 
ber 1982, Flynn, K.F.; Justus, A.L.; Sholeen, C.M.; Smith, 
W.H.; Wynveen, R.A. (Argonne National Lab., IL (USA)). 
May 1984. Contract W-31-109-ENG-38. 65p. (ANL-OHS/ 
HP—84-SH17). NTIS, PC A04/MF A0O1; GPO Dep. File 
Number DE84016505. 

The assessment activities included determination of indoor 
surface radiation levels in two buildings through direct instrument 
surveys, measurement of ambient external penetrating radiation 
levels at 1-meter heights, and analysis of air samples. No evidence 
of radioactive contamination was found inside either building; the 
assessment indicated no elevated levels of radioactivity that could 
not be attributed to the structural materials used in the construction 
of the buildings. The levels of radiation that were detected from 
these sources were considered normal for the glazed-tile and 
cement-block materials encountered. Radiation exposure rates were 
less than the 20 uR/h above background limit specified in the EPA 
Standard. Short-term radon daughter measurements within the 
buildings did not exceed the 0.02 WL limit for average annual con- 
centrations including background as specified in the EPA Standard. 
The assessment did not indicate the presence of residual radioactive 
material under the provisions of the Uranium Mill Tailings Radi- 
ation Control Act of 1978. Remedial action for this vicinity site 
should not be considered. 


43007 (NUREG/CR—3796) Emergency preparedness 
source term development for the Office of Nuclear Material 
Safety and Safeguards-Licensed Facilities. Sutter, S.L.; Mi- 
shima, J.; Ballinger, M.Y.; Lindsey, C.G. (Pacific Northwest 
Lab., Richland, WA (USA)). Aug 1984. Contract AC06- 
76RL01830. 352p. (PNL—5081). NTIS, PC Al6/MF AOl1 - 
GPO $8.00. File Number T1I84016253. 

In order to establish requirements for emergency prepared- 
ness plans at facilities licensed by the Office of Nuclear Materials 
Safety and Safeguards, the Nuclear Regulatory Commission (NRC) 
needs to develop source terms (the amount of material made air- 
borne) in accidents. These source terms are used to estimate the po- 
tential public doses from the events, which, in turn, will be used to 
judge whether emergency preparedness plans are needed for a par- 
ticular type of facility. Pacific Northwest Laboratory is providing 
the NRC with source terms by developing several accident scenar- 
ios for eleven types of fuel cycle and by-product operations. Sever- 
al scenarios are developed for each operation, leading to the identi- 
fication of the maximum release considered for emergency pre- 
paredness planning (MREPP) scenario. The MREPP scenarios pos- 
tulated were of three types: fire, tornado, and criticality. Fire was 
significant at oxide fuel fabrication, UFs production, radiopharma- 
ceutical manufacturing, radiopharmacy, sealed source manufactur- 
ing, waste warehousing, and university research and development 
facilities. Tornadoes were MREPP events for uranium mills and 
plutonium contaminated facilities, and criticalities were significant 
at nonoxide fuel fabrication and nuclear research and development 
facilities. Techniques for adjusting the MREPP release to different 
facilities are also described. 


43008 (ORNL—6001) Unrestricted disposal of minimal 
activity levels of radioactive wastes: exposure and risk calcu- 
lations. Fields, D.E.; Emerson, C.J. (Oak Ridge National 
Lab., TN (USA)). Aug 1984. Contract AC05-840R21400. 
95p. NTIS, PC AOS5/MF A0Ol1; 1; GPO Dep. File Number 
DE84016197. 

Portions are illegible in microfiche products. 

The US Nuclear Regulatory Commission is currently consid- 
ering revision of rule 10 CFR Part 20, which covers disposal of 





5733 / ERA-9/21 


solid wastes containing minimal radioactivity. In support of these 
revised rules, we have evaluated the consequences of disposing of 
four waste streams at four types of disposal areas located in three 
different geographic regions. Consequences are expressed in terms 
of human exposures and associated health effects. Each geographic 
region has its own climate and geology. Example waste streams, 
waste disposal methods, and geographic regions chosen for this 
study are clearly specified. Monetary consequences of minimal ac- 
tivity waste disposal are briefly discussed. The PRESTO methodol- 
ogy was used to evaluate radionuclide transport and health effects. 
This methodology was developed to assess radiological impacts to 
a static local population for a 1000-year period following disposal. 
Pathways and processes of transit from the trench to exposed popu- 
lations included the following considerations: groundwater trans- 
port, overland flow, erosion, surface water dilution, resuspension, 
atmospheric transport, deposition, inhalation, and ingestion of con- 
taminated beef, milk, crops, and water. 12 references, 2 figures, 8 
tables. 


43009 Plutonium buildup in a recovery from a caustic 
waste tank. McLaughlin, T.P.; Smith, D.R. (Los Alamos 
National Laboratory, P.O. Box 1663, Los Alamos, NM 
87545). Transactions of the American Nuclear Society; 46: 
465-466(Jun 1984). (CONF-840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


43010 New initiatives for the Los Alamos Critical Assem- 
bly Facility in training safety and design evaluation. Dowdy, 
E.J. (Los Alamos National Laboratory, P.O. Box 1663, Los 
Alamos, NM 87545). Transactions of the American Nuclear 
Society; 46: 455-456(Jun 1984). (CONF-840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


43011 Status plans and capabilities of the nuclear critical- 
ity information system. Koponen, B.L. (Lawrence Liver- 
more National Laboratory, P.O. Box 808, Livermore, CA 
94550). Transactions of the American Nuclear Society; 46: 
454-455(Jun 1984). (CONF-840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


43012 Criticality experiments in a poison tube tank. 
Rothe, R.E.; Anderson, R.E.; Manglos, S.H.; McKamy, 
J.N.; Pearson, J.S. (Rockwell International, Rocky Flats 
Plant, P.O. Box 464, Golden, CO 80401). Transactions of the 
American Nuclear Society; 46: 453-454(Jun 1984). (CONF- 
840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


43013 Benchmarking criticality safety calculations with 
subcritical experiments. Mihalczo, J.T. (Oak Ridge National 
Laboratory, Oak Ridge, TN 37830). Transactions of the 
American Nuclear Society; 46: 451-452(Jun 1984). (CONF- 
840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


43014 A review of WHC criticality safety audit findings 
for 1970-1981. Rogers, C.A.; Paglieri, J.N. (Westinghouse 
Electric Corporation, Hanford Engineering Development 
Laboratory, P.O. Box 1970, Richland, WA 99352). Transac- 
tions of the American Nuclear Society; 46: 449-450(Jun 1984). 
(CONF-840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


43015 Westinghouse Hanford Company criticality inspec- 
tion audit and appraisal program. Schade, A.R.; Faulk, B.G. 
(Westinghouse Electric Corporation, Hanford Engineering 
Development Laboratory, P.O. Box 1970, Richland, WA 
99352). Transactions of the American Nuclear Society; 46: 
448-449(Jun 1984). (CONF-840614—). 


From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


43016 Criticality safety audits and subsequent action re- 
sponse program at Rockwell Hanford Operations. Blyckert, 
W.A.; Altschuler, S.J. (Rockwell Hanford Operations, P.O. 
Box 800, Richland, WA 99352). Transactions of the American 
Nuclear Society; 46: 447-448(Jun 1984). (CONF-840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


43017 Nuclear criticality safety oversight program at the 
Rocky Flats Plant. McCarthy, J.D. (Rockwell International, 
Rocky Flats Plant, P.O. Box 464, Golden, CO 80401). 
Transactions of the American Nuclear Society; 46: 445-446(Jun 
1984). (CONF-840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


43018 Criticality safety audit and review practices within 
PNL. Libby, R.A.; Hawley, S.C. (Battelle-Pacific North- 
west Laboratory, P.O. Box 999, Richland, WA 99352). 
Transactions of the American Nuclear Society; 46: 443-444(Jun 
1984). (CONF-840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


43019 Nuclear criticality safety audits by the DOE Albu- 
querque Operations Office. Elliott, K.E. (U.S. Department 
of Energy, Albuquerque Operations Office, P.O. Box 5400, 
Albuquerque, NM 87115). Transactions of the American Nu- 
clear Society; 46: 442-443(Jun 1984). (CONF-840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


43020 LANL criticality safety audits- good and bad prac- 
tices. Smith, D.R.; McLaughlin, T.P. (Los Alamos National 
Laboratory, P.O. Box 1663, Los Alamos, NM 87545). 
Transactions of the American Nuclear Society; 46: 442(Jun 
1984). (CONF-840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


43021 Toward better audit/appraisal systems. Worle, 
H.A. (EG & G Idaho Inc., P.O. Box 1625, Idaho Falls, ID 
83415). Transactions of the American Nuclear Society; 46: 
441-442(Jun 1984). (CONF-840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


43022 The philosophy of criticality safety audits at the 
ICPP. Puttman, V.L. (Exxon Nuclear Idaho Co., Inc., P.O. 
Box 2800, Idaho Falls, ID 83401). Transactions of the Ameri- 
can Nuclear Society; 46: 440-441(Jun 1984). (CONF- 
840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


43023 Environmental and health implications of chemical 
wastes during decommissioning operations. Ausmus, B.S.; 
Trinoskey, V.L. (Bechtel National Inc. P.O. Box 350 Oak 
Ridge, TN 37830). Transactions of the American Nuclear So- 
ciety; 46: 66-67(Jun 1984). (CONF-840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


43024 The probability that a specified cancer and a spe- 
cific radiation exposure are causally related. Bond, V.P. 
(Brookhaven National Laboratory, Upton, NY 11973). 
Transactions of the American Nuclear Society; 46: 54(Jun 
1984). (CONF-840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 
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43025 (Juel-Spez—236) Remote monitoring systems 
LOVER and RECOVER for international safeguards techni- 
cal, economic and legal aspects. Lauppe, W.D.; Stein, G-.; 
Rezniczek, A.; Stienen, U. (Kernforschungsanlage Juelich 
G.m.b.H. (Germany, F.R.). Programmgruppe Technik und 
Gesellschaft). Dec 1983. 72p. NTIS (US Sales Only), PC 
A04/MF AO1. File Number DE84751818. 

The electronic remote monitoring systems RECOVER and 
LOVER were developed to comply with the IAEA's tasks con- 
cerning international nuclear materials safeguards with the aim of 
reducing the inspection expenditure and enhancing control effec- 
tiveness. The present study on the technical, economic and legal as- 
pects of an application of these systems is intended to show possible 
implications and provide argumentation aids for discussions on the 
application of these systems. RECOVER and LOVER offer the 
possibility of establishing a direct communication path between 
containment and surveillance system (c/s), instruments at the site of 
application and a central monitoring station. The demonstration 
versions of both systems have shown that remote interrogation of 
data under safeguards-specific boundary conditions (e.g. require- 
ment of tamper safety) will be technically feasible. 


43026 (K/OA—5700-Pt.1) US enrichment safeguards 
program development activities with potential International 
Atomic Energy Agency safeguards applications. Part 1. Exec- 
utive summaries. Swindle, D.W. Jr. (Oak Ridge Gaseous 
Diffusion Plant, TN (USA)). Jul 1984. Contract ACO0S5- 
840T21400. 32p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE84016444. 

The most recent progress, results, and plans for future work 
on the US Enrichment Safeguards Program’s principal development 
activities are summarized. Nineteen development activities are re- 
ported that have potential International Atomic Energy Agency 
(IAEA) safeguards applications. Part 1 presents Executive Summa- 
ries for these, each of which includes information on (1) the pur- 
pose and scope of the development activity; (2) the potential IAEA 
safeguards application and/or use if adopted; (3) significant devel- 
opment work, results, and/or conclusions to date; and where appro- 
priate (4) future activities and plans for continued work. Develop- 
ment activities cover: measurement technology for limited-frequen- 
cy-unannounced-access stategy inspections; integrated data acquisi- 
tion system; enrichment-monitoring system; load-cell-based weigh- 
ing system for UF, cylinder mass verifications; vapor phase versus 
liquid phase sampling of UF cylinders; tamper-safing hardware and 
systems; an alternative approach to IAEA nuclear material balance 
verifications resulting from intermittent inspections; UFs sample 
bottle enrichment analyzer; crated waste assay monitor; and com- 
pact *°*Cf shuffler for UFs measurements. 


43027 (KFK—3661) Evaluation of test- and estimation 
procedures for the detection of material losses. Zerrweck, E. 
(Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.). Projekt Kernmaterialueberwachung). Jan 1984. 61p. 
(In German). NTIS (US Sales Only), PC A04/MF AOl1. 
File Number DE84751626. 

The application of advanced statistical methods (estimation 
and testprocedures) in the analysis of sequential material balance 
data may improve implementation of nuclear materials safeguards 
in bulk handling facilities. In particular a hypothesis-test has to be 
developed which allows the detection of a diversion constant in 
time of small amounts of fissile material over extended periods of 
time with a high detection probability and a controlled low false 
alarm probability. It is demonstrated that for the case of independ- 
ent variables and an infinite time horizon the Power-One-Test 
yields very satisfactory results. But in the presence of systematic 
errors of the balance data the requirements with respect to detec- 
tion - and false alarm - probability can not be met simultaneously. 
For a finite time horizon the analytical calculation of the false 
alarm probability proves not to be possible, therefore different 
methods to estimate the false alarm rate have been studied. Due to 
the accumulated measurement error the limitations for detection of 
a protracted diversion can in principle not be influenced, neither by 
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means of intermediate tests nor by application of more complex 
mathematical evaluation methods or a higher effort for recalibra- 
tion or multiple measurements. But if it can be assured that within a 
preceding accountancy interval no material losses will have oc- 
cured one can adjust for the systematic errors. By that way time 
periods much longer than that "clean calibration interval” can be 
effectively controlled for any significant material loss. 


43028 (LA—10068-MS) Neutron measurements in borat- 
ed water for PWR fuel inspections. Rinard, P.M. (Los 
Alamos National Lab., NM (USA)). Jul 1984. Contract W- 
7405-ENG-36. 70p. (ISPO—223). NTIS, PC A04/MF AOl1; 
1; GPO Dep. File Number DE84016050. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

A fork detector has been developed for use in the interna- 
tional effort to safeguard irradiated fuel assemblies. To improve in- 
terpretation of data from a fork, the following three facets of the 
detector’s neutron counting response have been examined using a 
tank of borated water and a PWR fresh-fuel assembly: (1) The 
detector’s sensitivity to neutrons initiated at different positions 
within the assembly was measured and this sensitivity can be used 
to generate total responses to assemblies with uniform or nonuni- 
form irradiation. (2) Using fission chambers with and without cad- 
mium wrappings provided ratios of count rates that can give an in- 
dependent estimate of the boron concentration in the water. The 
precision of a boron determination can be estimated from these 
measurements. (3) The water temperature was raised, causing small 
but possibly important effects on the count rates. These facets of 
the fork detector’s neutron response were studied at boron concen- 
trations ranging from 0 to about 3500 ppM. 


43029 (ORNL/Sub—7792/1) Next steps after INFCE: 
US international nuclear and nonproliferation policy. Jones, 
R.W. (Georgetown Univ., Washington, DC (USA). Center 
for Strategic and International Studies). Mar 1980. Contract 
AC05-840OR21400. 464p. NTIS, PC A20/MF AO1; 1; GPO 
Dep. File Number DE84015111. 

Portions are illegible in microfiche products. 

The International Nuclear Fuel Cycle Evaluation (INFCE) 
concluded over two years of technical study of the nuclear fuel 
cycle, nuclear energy needs and related proliferation risks in Febru- 
ary 1980. This report analyzes the practical implications of INFCE 
findings for US international nuclear energy and nonproliferation 
policy. In an overview and synthesis of the issues affecting policy 
choices, the report assesses post-INFCE technical and institutional 
options and general policy appraoches for US nuclear cooperation 
and nonproliferation objectives in relations with industrialized and 
less developed countries. The report places special emphasis on the 
political and security policy dimensions of appropriate US regional 
strategies for nuclear cooperation and nonproliferation in Latin 
America, Northeast Asia and South Asia. Since arrangements for 
limited fuel cycle use of plutonium will be a central issue in post- 
INFCE negotiations, the report emphasizes the importance of two 
broad policy options: (1) settling first the rules governing the end- 
use and release of plutonium, or alternatively (2) putting emphasis 
initially on the creation of an international institution for the con- 
trol of plutonium. The report explains that concurrence on strin- 
gent plutonium release criteria will be difficult to achieve unless de- 
cisions in this area are ultimately submitted to what could be called 
an International Plutonium Management Authority (IPMA), the vi- 
ability and credibility of which would, of course, depend upon 
international cooperation and its own executive autonomy. 


43030 Vehicle SNM monitors: Results of an evaluation. 
Fehlau, P.E. (Los Alamos National Laboratory, Los 
Alamos, NM). Nuclear Materials Management; 12: 294- 
300(Jul 1983). (CONF-830709—). 

From 24. annual meeting of the Institute of Nuclear Materi- 
als Management; Vail, CO, USA (10 Jul 1983). 

Several types of radiation monitors, designed to search 
motor vehicles for special nuclear materials at area exit gates, were 
constructed and evaluated at the Los Alamos National Laboratory. 
These monitors consist of stationary radiation detection equipment 
or portable, hand-held instruments. The stationary monitors have 
either a detector portal through which vehicles pass or an under- 
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ground detector array to measure radiation intensity from below a 
parked vehicle. Portal monitors straddle a vehicle path where they 
monitor vehicles in motion (at an ideal speed of 8 km/h) as they 
approach the exit gate, whereas the underground detector array is 
located in the roadbed at an exit station where vehicles stop for in- 
spection. Roadbed monitors require a monitoring period of about 
one minute; hand-held monitors require several minutes. The sensi- 
tivity of the monitors depends on the size of the vehicle being mon- 
itored, the position and type of the nuclear material inside the vehi- 
cle, and the type and position of the radiation detectors. For small 
vehicles, adequate sensitivity can be obtained with any of the moni- 
tors. For slow moving vehicles up to 3.4 m high, the vehicle portal 
offers low-cost performance. The best performance, however, at a 
higher installation cost, is offered by the roadbed monitor supple- 
mented with overhead detectors. 


43031 Access denial systems: Interaction of delay ele- 
ments. Kane, J.W.; Kodlick, M.R. (Sandia National Labora- 
tories, Albuquerque, NM). Nuclear Materials Management; 
12: 301-306(Jul 1983). (CONF-830709—). 

From 24. annual meeting of the Institute of Nuclear Materi- 
als Management; Vail, CO, USA (10 Jul 1983). 

The major components of a security system include detec- 
tion, assessment, access delay, and response. For the security 
system to be effective, these components must operate together to 
assure that they are complementary and there are no vulnerabilities. 
This paper briefly addresses how these security system components 
interact and then discusses the delay components in more detail. 
Delay is used to impede the progress of an intruder while allowing 
the assessment and response components a reasonable amount of 
time to function. Current security systems obtain access delay 
either through on-site guards and/or denial hardware elements. On- 
site guards are costly; we will attempt to show that improved delay 
hardware may be costeffective. Access-delay hardware consists of 
physical barriers, activated-delay dispensables, and associated com- 
mand and control components. Options for each of these hardware- 
delay elements are presented with emphasis on new or improved 
technology. 


43032 Near-real-time material accountancy - A technical 
status report. Lovett, J.; Ikawa, K.; Sellinschegg, D.; Ship- 
ley, J. (Int. Atomic Energy Agency, Vienna). Nuclear Mate- 
rials Management; 12: 31-35(Jul 1983). (CONF-830709—). 

From 24. annual meeting of the Institute of Nuclear Materi- 
als Management; Vail, CO, USA (10 Jul 1983). 

Near-Real-time materials accountancy as applied to reproc- 
essing plants involves two major elements, measurement of the in- 
process physical inventory at frequent intervals, and statistical eval- 
uation of the resulting sequential material balance data. For most 
reprocessing plants the bulk of the in-process inventory is in meas- 
urable intermediate “buffer” tanks. The plutonium inventory in the 
solvent extraction system, which does not appear to be directly 
measureable, could cause a reduction in sensitivity of the sequential 
data analysis. Studies are in progress, and it is hoped that an accept- 
able means for accounting for these variations can be found. Con- 
sultants at a meeting in January 1982 agreed that statistical tests for 
evaluating sequential material balance data will increase both detec- 
tion timeliness and detection sensitivity. IAEA verification of oper- 
ator-generated measurement data is an area requiring significantly 
increased effort, but here too studies are in progress which should 
help to reduce inspection effort in increased effectiveness. 


43033 The Safeguards Accountability Network (SAN) at 
Rock Flats plant. Meredith, E.M. (Rockwell Int., Energy 
Systems Group, Rocky Flats Plant, Golden, CO). Nuclear 
Materials Management; 12: 36-41(Jul 1983). (CONF- 
830709—). 

From 24. annual meeting of the Institute of Nuclear Materi- 
als Management; Vail, CO, USA (10 Jul 1983). 

The Safeguards: Accountability Network (SAN) established 
at Rocky Flats in 1983 is a culmination of efforts by Rockwell and 
DOE in developing an interactive accountability system to serve 
the entire plant. The system uses the basic accountability concepts: 
The material balance areas (MBA), inventory periods, measurement 
adjustments, and item and weight verifications. In addition it allows 
individual MBA's to enter next month's transactions while other 
MBA's are still closing out last months business. The DOE compo- 


nents of inventory differences (ID) are implemented throughout the 
system when weight variances (of any type) require assignment to 
an individual component. The hardware includes two Harris H800 
superminis--one production machine and another for development 
and backup. The data are entered through CRT’s placed strategi- 
cally throughout the plant site. The data base software supporting 
this system is TOTAL and the application software consists of 
450+ structured programs developed by Rockwell at Rocky Flats. 
The data base is on 1.875 giga bytes of disc storage with backup on 
both disc packs and tape. 


43034 Developing equipment for safeguards use by the 
IAEA. Bartels, W.C.; Green, L. (U.S. Dept. of Energy). 
Nuclear Materials Management; 12: 50-54(Jul 1983). (CONF- 
830709—). 

From 24. annual meeting of the Institute of Nuclear Materi- 
als Management; Vail, CO, USA (10 Jul 1983). 

The IAEA is currently bringing into routine use safeguards 
equipment based on new technology. In many cases, bringing this 
new equipment to the point of routine use has required a surprising- 
ly long time. This survey of equipment development is directed at 
describing the experience gained in introducing new equipment for 
IAEA safeguards. The experience reported has been obtained under 
the U.S. Program of Technical Support for Agency Safeguards 
(POTAS). The conclusions of this experience suggest that the most 
effective activities involved in bringing equipment developments 
into routine use are the successful completion of field testing, with 
participation by all interested parties, and technical support during 
procurement. Costfree experts provided to the Agency can help ex- 
pedite these activities. 


43035 Gas-phase sampling of UF6 cylinders in interna- 
tional safeguards. Cardwell, R.G.; Swindle, D.W.; Younkin, 
J.M. (Oak Ridge Gaseous Diffusion Plant Oak Ridge, TN). 
Nuclear Materials Management; 12: 61-69(Jul 1983). (CONF- 
830709—). 

From 24. annual meeting of the Institute of Nuclear Materi- 
als Management; Vail, CO, USA (10 Jul 1983). 

This paper describes a method of taking gas-phase or, 
equivalently, vapor-phase samples from cylinders containing solid 
or liquid UF¢ for routine IAEA verification of UF. enrichment and 
purity, and recommends it as a general replacement for routine 
liquid sampling of UF, cylinders performed during IAEA verifica- 
tion inspections. Described is the vapor sampling method and the 
associated equipment used at United States gaseous diffusion enrich- 
ment facilities. Using data from field test experiments at the Oak 
Ridge and Portsmouth Gaseous Diffusion Plants, liquid-phase and 
vapor-phase UF, sampling methods are compared to statistically 
validate the vapor-phase sampling method in determining ***U en- 
richment. Savings in cost, time, and sample storage and transporta- 
tion are shown, as well as a large decrease in the amount of neces- 
sary sample inventory indefinitely held out of the process. In addi- 
tion, a portable gas-phase sampling cart that can be used in both 
process and field sampling is described. 


43036 Observations on physical protection methods for 
protecting against unauthorized acts by an insider. Ericson, 
D.M.; Goldman, L.A.; Lobner, R.R. (Sandia National Lab- 
oratories, Albuquerque, NM). Nuclear Materials Manage- 
ment; 12: 91-95(Jul 1983). (CONF-830709—). 

From 24. annual meeting of the Institute of Nuclear Materi- 
als Management; Vail, CO, USA (10 Jul 1983). 

Two basic approaches have evolved over the past several 
years for physical protection against sabotage by insiders. One, 
area-type physical protection, involves the use of access controls at 
area boundaries. Current practices at nuclear power plants general- 
ly fall into this category. The second, component-level physical 
protection, involves hardware at individual components as well as 
access controls at the boundary. The area-type physical protection 
concepts include team, area, and operational zoning. Team zoning 
requires the formation of multiperson teams that must be used to 
gain access to vital areas. Area zoning divides the plant into two or 
more zones, each of which is operated and maintained by separate, 
dedicated teams. Operational zoning is a closed-loop access control 
system that permits an initial vital area access, but blocks access to 
certain other vital areas until the operability of equipment in the 
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first area is verified by test or inspection. Component-level physical 
protection is also a closed-loop system in which both area and com- 
ponent access are monitored. Each of the above measures can pro- 
vide effective protection against an insider in certain instances, but 
each has weaknesses that must be recognized. An approach for pro- 
tection against the insider is to take the most promising features of 
each of the above physical protection measures and supplement 
these capabilities with damage control and design changes as appro- 
priate for a particular plant. 


43037 Evaluation of physical protection elements for inte- 
rior applications. Scott, S.H. (Sandia National Laboratories, 
Albuquerque, NM). Nuclear Materials Management; 12: 96- 
100(Jul 1983). (CONF-830709—). 

From 24. annual meeting of the Institute of Nuclear Materi- 
als Management; Vail, CO, USA (10 Jul 1983). 

Considerable emphasis has been given in recent years to the 
threat of sabotage or theft by an insider at nuclear facilities, a threat 
inherently different from that by outsiders. Special safeguards com- 
patible with facility operations, safety, and maintenance programs 
are needed to counter the insider’s unique knowledge and access to 
vital material and equipment. To help identify elements that meet 
these needs, field evaluations were performed on an interior access 
control system, piping sensors, interior video motion detectors, and 
valve monitoring devices. Both technical and operational evaluation 
data were obtained from tests in a realistic operating environment. 
Safeguards elements and operational test results and evaluations are 
described. 


43038 Review of the American Nuclear Society workshop 
on power plant security. McCloskey, D.J. (Sandia National 
Laboratories, Albuquerque, NM). Nuclear Materials Man- 
agement; 12: 105-107(Jul 1983). (CONF-830709—). 

From 24. annual meeting of the Institute of Nuclear Materi- 
als Management; Vail, CO, USA (10 Jul 1983). 

The second Workshop on Power Plant Security, sponsored 
by the American Nuclear Society (ANS), was held during April 
24-27, 1983, with very broad domestic and foreign participation. 
The workshop theme was "Practical Implementation of Security at 
Nuclear Power Plants - Impact on Plant Costs, Operations, and 
Safety.” The workshop featured general sessions containing invited 
papers and panel discussions. Working groups convened to hear ad- 
ditional papers and discuss selected topics. Several general conclu- 
sions and recommendations were developed. 


43039 Proposed alternatives for International Plutonium 
Storage. de Montmollin, J.M. (Sandia National Laboratories, 
Albuquerque, NM). Nuclear Materials Management; 12: 114- 
116(Jul 1983). (CONF-830709—). 

From 24. annual meeting of the Institute of Nuclear Materi- 
als Management; Vail, CO, USA (10 Jul 1983). 

The IAEA Director General convened an Expert Group in 
December 1978, to study proposals for implementing some form of 
IPS. The Group labored for three years, developing details of a 
single proposed concept. In early 1982 a group of developing coun- 
tries proposed a different and less-restrictive scheme, which was la- 
beled Alternative B. In response, three other countries proposed a 
scheme more restrictive than the original Alternative A. The 
Expert Group forwarded all three alternatives to the Board of 
Governors, without recommendation, in its final report. In this 
paper the features that distinguish each of the alternatives are de- 
scribed. 


43040 Smarter radiation monitors for safeguards and se- 
curity. Fehlau, P.E.; Markin, J.T.; Pratt, J.C.; Scurry, T. 
(Los Alamos National Laboratory, Los Alamos, NM). Nu- 
clear Materials Management; 12: 122-128(Jul 1983). (CONF- 
830709—). 

From 24. annual meeting of the Institute of Nuclear Materi- 
als Management; Vail, CO, USA (10 Ju! 1983). 

Radiation monitors for nuclear safeguards and security 
depend on internal control circuits to determine when diversion of 
special nuclear materials is taking place. Early monitors depended 
on analog circuits for this purpose; subsequently, digital logic con- 
trollers made better monitoring methods possible. Now, versatile 
microprocessor systems permit new, more efficient, and more useful 
monitoring methods. One such method is simple stepwise monitor- 
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ing, which has variable alarm levels to expedite monitoring where 
extended monitoring periods are required. Another method, sequen- 
tial probability ratio logic, tests data as it accumulates against two 
hypotheses--background, or background plus a transient diversion 
signal--and terminates monitoring as soon as a decision can be made 
that meets false-alarm and detection confidence requirements. A 
third method, quantitative monitoring for personnel, calculates 
count ratios of high- to low-energy gamma-ray regions to predict 
whether the material detected is a small quantity of bare material or 
a larger quantity of shielded material. In addition, microprocessor 
system subprograms can assist in detector calibration and trouble- 
shooting. Examples of subprograms are a variance analysis tech- 
nique to set bias levels in plastic scintillators and a state-of-health 
routine for detecting malfunctions in digital circuit components. 


43041 An array of germanium detectors for nuclear safe- 
guards. Moss, C.E.; Bernard, W.; Dowdy, E.J.; Garcia, C.; 
Lucas, M.C.; Pratt, J.C. (Los Alamos National Laboratory, 
Los Alamos, NM). Nuclear Materials Management; 12: 129- 
132(Jul 1983). (CONF-830709—). 

From 24. annual meeting of the Institute of Nuclear Materi- 
als Management; Vail, CO, USA (10 Jul 1983). 

Our gamma-ray spectrometer system, designed for field use, 
offers high efficiency and high resolution for safeguards applica- 
tions. The system consists of three 40% high-purity germanium de- 
tectors and a LeCroy 3500 data acquisition system that calculates a 
composite spectrum for the three detectors. The LeCroy 3500 
mainframe can be operated remotely from the detector array with 
control exercised through modems and the telephone system. 
System performance with a mixed source of '°Sb, ‘Eu, and 
185Eu confirms the expected efficiency of 120% with an overall 
resolution that is between the resolution of the best detector and 
that of the worst. 


43042 Unconventional applications of conventional intru- 
sion detection sensors. Williams, J.D.; Matter, J.C. (Sandia 
National Laboratories, Albuquerque, NM). Nuclear Materi- 
als Management; 12: 133-140(Jul 1983). (CONF-830709—). 

From 24. annual meeting of the Institute of Nuclear Materi- 
als Management; Vail, CO, USA (10 Jul 1983). 

A number of conventional intrusion detection sensors exists 
for the detection of persons entering buildings, moving within a 
given volume, and crossing a perimeter isolation zone. Unconven- 
tional applications of some of these sensors have recently been in- 
vestigated. Some of the applications which are discussed include 
detection on the edges and tops of buildings, detection in storm 
sewers, detection on steam and other types of large pipes, and de- 
tection of unauthorized movement within secure enclosures. The 
enclosures can be used around complicated control valves, electri- 
cal control panels, emergency generators, etc. 


43043 Optical surveillance for international safeguards 
present and future. Johnson, C.S.; Sonnier, C.S.; Waddoups, 
1.G. (Sandia National Laboratory, Albuquerque, NM). Nu- 
clear Materials Management; 12: 141-144(Jul 1983). (CONF- 
830709—). 

From 24. annual meeting of the Institute of Nuclear Materi- 
als Management; Vail, CO, USA (10 Jul 1983). 

Optical surveillance, one of the principal Containment and 
Surveillance (C/S) measures employed by the IAEA, is accom- 
plished using film camera and video systems. Improved film camera 
and video systems developed in several countries are in the final 
stages of Agency evaluation and are expected to be placed into 
routine safeguards use in the near future. One system is the Surveil- 
lance and Television Recording (STAR) System. This system is a 
dual camera high capability unit which is expected to replace the 
current IAEA systems as time progresses. Another is the MINIS- 
TAR which is a much smaller, single camera unit which incorpo- 
rates recent technology advances, and retains many of the basic 
STAR features at a considerably lower cost. Beyond these near- 
term advances, it is expected that video camera and recording tech- 
nology will soon be available which will make video systems com- 
petitive with the film camera systems. The introduction of such 
technology will provide for other advanced techniques, such as 
laser disc recording and image processing, which are expected to 
improve the effectiveness of optical surveillance systems. 
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43044 Guard tower structural design concept for perime- 
ter security systems. Risse, J.T. (Sandia National Laborato- 
ry, Albuquerque, NM). Nuclear Materials Management; 12: 
145-149(Jul 1983). (CONF-830709—). 

From 24. annual meeting of the Institute of Nuclear Materi- 
als Management; Vail, CO, USA (10 Jul 1983). 

Facilities that require outdoor perimeter sensor fields to fur- 
nish perimeter penetration alarms can often benefit by the inclusion 
of manned guard towers in the total security plan. Acquisition and 
maintenance costs of closed circuit television to provide adequate 
visual assessment may be too costly and perhaps tower personnel 
could perform other functions such as monitoring vehicles or per- 
sonnel in the vicinity of the protected area. Because there appeared 
to be no uniformity of design features for guard towers being built 
for nominally identical purposes, a program has been undertaken at 
Sandia National Laboratories to identify functions and features of 
towers, and to find a standard design such that security organiza- 
tions, wishing to build a tower, would not find it necessary to start 
anew for each application. A tower design using prestressed con- 
crete “double tees” has been worked out and reduced to practice 
that accomplishes many of the desired characteristics of a guard 
tower at reasonable cost. The prestressed concrete technology is 
available throughout the CONUS, Canada, Europe, etc. One such 
design is described and discussed. 


43045 INEL central alarm monitoring and assessment 
system. Niper, E.D. (Sandia National Laboratories, Albu- 
querque, NM). Nuclear Materials Management; 12: 150- 
155(Jul 1983). (CONF-830709—). 

From 24. annual meeting of the Institute of Nuclear Materi- 
als Management; Vail, CO, USA (10 Jul 1983). 

This paper concerns the design and development of a cen- 
trally located security monitoring and assessment system for proc- 
essing alarms at several remote facilities. The system provides both 
live and recorded CCTV assessment of alarmed areas. Computer 
controlled video disc recordings are made at the time the alarm is 
activated. Alarming areas are displayed on a color graphics monitor 
and an operator interacts through an overlying transparent touch 
panel. Computer-generated messages are also displayed to assist and 
inform the operator. A bidirectional, frequency-multiplexed cable 
system provides digital alarm information, video control commands, 
and several channels of video from each remote facility. 


43046 Use of tracers in materials hold-up study. Pillay, 


K.K.S. (Los Alamos National Laboratory, Los Alamos, 
NM). Nuclear Materials Management; 12: 182-186(Jul 1983). 
(CONF-830709—). 

From 24. annual meeting of the Institute of Nuclear Materi- 
als Management; Vail, CO, USA (10 Jul 1983). 

Holdup measurements of special nuclear materials in large 
processing facilities offer considerable challenges to conventional 
nondestructive assay techniques. The use of judiciously chosen ra- 
dioactive tracers offer a unique method of overcoming this difficul- 
ty. Three examples involving the use of **Sc and fission products 
from activated uranium in large-scale experimental studies of urani- 
um holdup are discussed. A justification for the method and its ad- 
vantages along with examples of successful applications of this 
technique for large-scale experimental studies are presented. 


43047 Cumulative error models for the tank calibration 
problem. Goldman, A.; Anderson, a = Weber, J. (Los 
Alamos National Laboratory, Los Alamos, NM). Nuclear 
Materials Management; 12 ” 187- 1940ul | 1983). (CONF- 
830709—). 

From 24. annual meeting of the Institute of Nuclear Materi- 
als Management; Vail, CO, USA (10 Jul 1983). 

The purpose of a tank calibration equation is to obtain an es- 
timate of the liquid volume that corresponds to a liquid level meas- 
urement. Calibration experimental errors occur in both liquid level 
and liquid volume measurements. If one of the errors is relatively 
small, the calibration equation can be determined from wellknown 
regression and calibration methods. If both variables are assumed to 
be in error, then for linear cases a prototype model should be con- 
sidered. Many investigators are not familiar with this model or do 
not have computing facilities capable of obtaining numerical solu- 
tions. This paper discusses and compares three linear models that 
approximate the prototype model and have the advantage of much 


05 NUCLEAR FUELS 
0550 Regulations 


simpler computations. Comparisons among the four models and rec- 
ommendations of suitability are made from simulations and from 
analyses of six sets of experimental data. 


43048 A discussion of used in defining the 
Interactive Measurement Evaluation and Control System at 
Rocky Flats. Greer, B.K.; Hunt, V.; Schweitzer, M.F. 
(Rockwell International, Rocky Flats Corp., Golden, CO). 
Nuclear Materials Management; 12: 211-215(Jul 1983). 
(CONF-830709—). 

From 24. annual meeting of the Institute of Nuclear Materi- 
als Management; Vail, CO, USA (10 Jul 1983). 

This paper describes both the general methodology used to 
study the current needs for a measurement control and evaluation 
system at Rocky Flats Plant and the recommendations for imple- 
mentation into the Interactive Measurement Evaluation and Con- 
trol System (IMECS). The study resulted in a clear assessment of 
the current system and recommendations for the system which will 
be its replacement. To arrive at the recommendaiions, the authors 
used a formal analysis approach that is based on an in-depth study 
of the measurement evaluation and control problems and user 
needs. The problems and needs were defined by interviews with 
present and potential users of this kind of system throughout the 
nuclear industry. Some of the recommendations are to provide: 
timely sample measurement feedback; representative measurement 
error estimates; a history data base of sample measurements To 
meet the user needs, the new system will: be interactive with user 
selection menus; use standards which cover the range of applica- 
tion; facilitate historical analysis of sample data and bookkeeping. 
The implementation of this program is projected to be more cost 
effective than the current program. Also included are the authors’ 
recommendations to those involved in the design of a system of 
similar large magnitude. 


43049 The statistics of error propagation at NLO, Inc. 
Downing, D.J.; Pack, D.J. (Union Carbide Corp., Nuclear 
Division, Oak Ridg e, TN). Nuclear Materials Management; 
12: 227-232(Jul 1983). (CONF-830709—). 

From 24. annual meeting of the Institute of Nuclear Materi- 
als Management; Vail, CO, USA (10 Jul 1983). 

Starting in March, 1982, the DOE Office of Safeguards and 
Security sponsored an error propagation exercise at the Feed Mate- 
rials Production Center in Fernald, Ohio (NLO, Inc.). This exercise 
was planned as a field demonstration of the utilization of error 
propagation methodology to meet the control limit requirements of 
DOE Order 5630.2. This paper reports on the statistical methodolo- 
gy proposed for this exercise. The methodology combines elements 
of Jaech (1973) with statistical theory for estimating variance com- 
ponents using random effects ANOVA models, and with the 
AMASS concepts of bias correction, process error, static invento- 
ry; and strata. Thus, the methodology is a synthesis of concepts 
from three major sources - Jaech, statistical theory, and AMASS. 


43050 A computerized accountability program is operat- 
ing - DYMCAS. Combs, S.W.; Mee, W.T. (Union Carbide 
Corp., Nuclear Division, Oak Ridg e, TN). Nuclear Materials 
Management; 12: 238-242(Jul 1983) (CONF-830709—). 

From 24. annual meeting of the Institute of Nuclear Materi- 
als Management; Vail, CO, USA (10 Jul 1983). 

The nuclear materials control and accountability program in 
the Oak Ridge Y-12 Plant has been placed on a computerized 
system identified as DYMCAS (Dynamic Special Nuclear Materials 
Control and Accountability System). The primary goal of the 
DYMCAS is to assist in detecting the diversion of special nuclear 
material (SNM). Secondly, the system is expected to assure quality 
inventory reconciliations both under normal and emergency situa- 
tions. The system has been installed and was placed on active status 
in April 1982. Since that time numerous problems have surfaced 
and been resolved; i.e., delays of input, hardware breakdown, and 
misunderstandings of needs. An explanation of these problems, in- 
cluding examples and alterations that have made the system work- 
able, are presented. 





05 NUCLEAR FUELS 
0550 Regulations 


43051 Bar codes for nuclear safeguards. Keswani, A.N.; 
Bieber, A.M. (Savannah River Plant, Aiken, SC). Nuclear 
Materials Management; 12: 263-269(Jul 1983). (CONF- 
830709—). 

From 24. annual meeting of the Institute of Nuclear Materi- 
als Management; Vail, CO, USA (10 Jul 1983). 

Bar codes similar to those used in supermarkets can be used 
to reduce the effort and cost of collecting nuclear materials ac- 
countability data. A wide range of equipment is now commercially 
available for printing and reading bar-coded information. Several 
examples of each of the major types of commercially-available 
equipment are given, and considerations are discussed both for 


planning systems using bar codes and for choosing suitable bar 
code equipment. 


43052 The data acquisition system for the NLO error 
propagation exercise. Lower, C.W.; Bieber, A.M.; Gessiness, 
B.; Keisch, B.; Suda, S.C. (NLO Inc., Cincinnati, OH). Nu- 
clear Materials Management; 12: 270-275(Jul 1983). (CONF- 
830709—). 

From 24. annual meeting of the Institute of Nuclear Materi- 
als Management; Vail, CO, USA (10 Jul 1983). 

An automated data acquisition system using barcoded labels 
was developed for an error propagation exercise to determine the 
limit of error for inventory differences (LEID) for a material bal- 
ance area at NLO, Inc.’s Feed Materials Production Center, Fer- 
nald, Ohio. Each discrete item of material to be measured (weighed 
or analyzed) was labeled with a bar-coded identification number. 
Automated scale terminals, portable bar-code readers, and an auto- 
mated laboratory data entry terminal were used to read identifica- 
tion labels and automatically record measurement and transfer in- 
formation. This system is the prototype for an entire material con- 
trol and accountability system. 


43053 Sandia National Laboratories Albuquerque auto- 
mated bar-coded system for controlling nuclear materials. 
Hoffman, D.G.; Tyler, R.P.; Yates, B.N. (Sandia National 
Laboratories, Albuquerque, NM). Nuclear Materials Man- 
agement; 12: 276-281(Jul 1983). (CONF-830709—). 

From 24. annual meeting of the Institute of Nuclear Materi- 
als Management; Vail, CO, USA (10 Jul 1983). 

Sandia National Laboratories uses an automated inventory- 
control system to account for nuclear material. This system pro- 
vides advantages in accuracy of daily transactions, in inventory rec- 
onciliations, and in location control. The unique feature of this 
computerized system is bar coding, which is the focus of this paper. 
A minicomputer generates an 8-digit control number on a bar- 
coded label when accountability is initially established for each 
item of nuclear material. The label ensures that only properly bar- 
code labeled nuclear material can be transferred within Sandia, in- 
ventoried, shipped, or expended. 


43054 Bar code usage in nuclear materials accountability. 
Mee, W.T. (Union Carbide Corp., Nuclear Div., Oak Ridge, 
TN). Nuclear Materials Management; 12: 282-286(Jul 1983). 
(CONF-830709—). 

From 24. annual meeting of the Institute of Nuclear Materi- 
als Management; Vail, CO, USA (10 Jul 1983). 

The age old method of physically taking an inventory of ma- 
terials by listing each item's identification number has lived beyond 
its usefulness. In this age of computerization, which offers the local 
grocery store a quick, sure, and easy means to inventory, it is time 
for nuclear materials facilities to automate accountability activities. 
The Oak Ridge Y-12 Plant began investigating the use of automat- 
ed data collection devices in 1979. At that time, bar code and opti- 
cal-character-recognition (OCR) systems were reviewed with the 
purpose of directly entering data into DYMCAS (Dynamic Special 
Nuclear Materials Control and Accountability System). Both of 
these systems appeared applicable; however, other automated de- 
vices already employed for production control made implementing 
the bar code and OCR seem improbable. However, the DYMCAS 
was placed on line for nuclear material accountability, a decision 
was made to consider the bar code for physical inventory listings. 
For the past severa! a development program has been un- 
derway to use a bar ~»de device to collect and input data to the 
DYMC¢ 44 uG- uranium recovery operations. Programs have 
been completed and tested, and are being employed to ensure that 


ERA-9/21 / 5738 


data will be compatible and useful. Bar,code implementation and 
expansion of its use for all nuclear material inventory activity in Y- 
12 is presented. 


43055 Search and seizure law practical advice and inter- 
pretation for nuclear protective force persons. Cadwell, J.J. 
(Brookhaven National Laboratory, Upton, NY). Nuclear 
Materials Management; 12: 288-293(Jul 1983). (CONF- 
830709—). 

From 24. annual meeting of the Institute of Nuclear Materi- 
als Management; Vail, CO, USA (10 Jul 1983). 

Recent Supreme Court decisions, which interpret the 200- 
year-old Fourth Amendment of the U.S. Constitution, are used to 
provide a brief overview of some search and seizure subjects im- 
portant to management and officers responsible for physical protec- 
tion of nuclear facilities. The overview is framed in practical terms 
in order to make the comments applicable to the everyday activity 
of nuclear protective force persons. The Supreme Court has de- 
scribed several exceptions where searches and seizures (arrests) are 
permitted without a warrant, despite the Fourth Amendment which 
states that warrants are always required. The seven exceptions 
briefly discussed are search incidents to a lawful arrest, the automo- 
bile search exception, the suitcase or container exception, the hot 
pursuit or emergency exception, the stop and frisk exception, the 
plain view exception, and consent to be searched. 


43056 Near real-time inventory and accountability within 
a uranium enrichment plant. Wheeler, L.E.; Scott, P.H. (Oak 
Ridge Gaseous Diffusion Plant, Union Carbide Corporation, 
Nuclear Division, Post Office Box P, Oak Ridge, Tennes- 
see). Nuclear Materials Management; 12: 23-25(Jul 1983). 
(CONF-830709—). 

From 24. annual meeting of the Institute of Nuclear Materi- 
als Management; Vail, CO, USA (10 Jul 1983). 

The Oak Ridge Gaseous Diffusion Plant Inventory Control 
and Accountability System (ORICAS) utilizes state-of-the-art hard- 
ware, software, and communication to provide a computerized near 
real-time inventory of materials within a Uranium Enrichment 
Plant. Work stations are located in five strategic areas within the 
plant. Accountability areas include material receipt, enrichment, 
withdrawal, sampling, intraplant transfer, and shipment. Perpetual 
current inventory is maintained and is available to authorized users 
on-line and in printed reports. The system meets DOE material re- 
porting requirements and provides accountability safeguards for 
early detection of possible loss or diversion. Hardware consists of 
multiple data input terminals and printers linked to a time-shared 
computer. Major software includes COBOL and IDMS (an Inte- 
grated Data Base Management System). 


43057 Clarifying the role of the IAEA. de Montmolin, 
J.M. (Sandia National, Albuquerque, NM). Nuclear Materi- 
als Management; 12: 166-167(Jul 1983). (CONF-830709—). 

From 24. annual meeting of the Institute of Nuclear Materi- 
als Management; Vail, CO, USA (10 Jul 1983). 

The function of IAEA safeguards should be seen in the con- 
text of the Agency's responsibility to enhance the contribution of 
nuclear energy to peace, health, and prosperity. Safeguards depend 
upon and foster cooperative arrangements toward that end. 
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07 ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


0701 Physical Isotope Separation 


REFER ALSO TO CITATION(S) 07010042926, 43337 
0702 Radiation Sources 


REFER ALSO TO CITATION(S) 07020044289, 44297, 44326 


43058 (PNL—5170) Review of safety issues that pertain 
to the use of WESF cesium chloride capsules in an irradiator. 
Tingey, G.L.; Wheelwright, E.J.; Lytle, J.M. (Pacific 
Northwest Lab., Richland, WA (USA)). Jul 1984. Contract 
AC06-76RL01830. 56p. NTIS, PC A04/MF A001; GPO 
Dep. File Number DE84016282. 


Since the recovery of the fission product cesium-137 began 
in 1967, about 1500 capsules, each containing an average of about 
50,000 curies of cesium chloride, have been produced. These cap- 
sules were designed to safely store this gamma-emitting fission 
product, but they are now considered to be a valuable source for 
irradiators. The capsules were designed to have a large margin of 
safety in their mechanical properties. Impact, percussion, and ther- 
mal tests have been conducted that demonstrate their ability to 
meet anticipated licensing requirements. Although this document is 
not intended to develop or evaluate accident scenarios, an examina- 
tion of the effects of heating a capsule to 800°C for up to 90 min 
was completed. At 800°C, the salt volume would be expected to 
exceed the initial capsule volume in a few (up to 1/3) of the WESF 
capsules. Under these conditions, the inner capsule would expand 
to accommodate the salt volume and the gas pressure. The strength 
and ductility of the capsule are more than adequate to permit this 
expansion with a safety margin of at least a factor of three. Cap- 
sules have now been stored in the WESF pool for 10 years, and 15 
capsules have been used in the Sandia Irradiator for Dried Sewage 
Solids facility for nearly 5 years without any capsule failure. This 
experience, along with available laboratory and production data, 
gives reasonable assurance that the capsules can be safely used in 
properly designed commercial irradiators. This is especially the 
case when one considers current and future evaluation programs 
designed to assess the long-term effects of corrosion and mechani- 
cal properties degradation. 


43059 (UCRL—90405) Monte Carlo 20 and 45 MeV 
Bremsstrahlung and dose-reduction calculations. Goosman, 
D.R. (Lawrence Livermore National Lab., CA (USA)). 14 
Aug 1984. Contract W-7405-ENG-48. 10p. (CONF- 
840887—3). NTIS, PC A02/MF AOl1; 1; GPO Dep. File 
Number DE84016193. 

From 16. international congress on high speed photography 
and photonics; Strasbourg, France (27 Aug 1984). 

Portions are illegible in microfiche products. 

The SANDYL electron-photon coupled Monte Carlo code 
has been compared with previously published experimental brems- 
strahlung data at 20.9 MeV electron energy. The code was then 
used to calculate forward-directed spectra, angular distributions and 
dose-reduction factors for three practical configurations. These are: 
20 MeV electrons incident on 1 mm of W + 59 mm of Be, 45 MeV 
electrons of 1 mm of W and 45 MeV electrons on 1 mm of W + 
147 mm of Be. The application of these results to flash radiography 
is discussed. 7 references, 12 figures, 1 table. 


08 HYDROGEN 
0801 Production 


43060 (LA-tr—84-28) Problems of developing and investi- 
gating NGI-1 pulse type neutron generator. Kirianov, G.L.; 
Allakhverdov, A.Sh.; Bobrov-Egorov, N.N.; Novoseltsev, 
V.A. Translated from Radiatsionnaya Tekhnika ; No. 1, 269- 
278(1967). Contract W-7405-ENG-36. 15p. NTIS, PC A02/ 
MF AOl; GPO Dep. File Number DE84015886. 
DE84015886 

A 14 MeV neutron flux is attained in the NGI-1 generator 
using a sealed vacuum neutron tube of the pulsed action type. 
When high-voltage firing and accelerating pulses are applied to the 
tube electrodes, a process of deuterium ion formation and accelera- 
tion takes place in the tube, bombarding a target containing tritium. 
As a result of the nuclear reaction T(d,n)*He 14 MeV neutrons are 
formed. 


0703 Isotopic Power Supplies 


43061 (DP—66-2-2) Savannah River Laboratory isotopic 
power and heat sources. Monthly report, February 1966. (Du 
Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Savan- 
nah River Lab.). Feb 1966. Contract AC09-76SR00001. 16p. 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE84016920. 

Declassified 7 Sep 1973. 

Two refractory phases of **Cm oxide were obtained by 
firing a pressed pellet in He - 4% He at 1580°C. One phase formed 
as a coating over the surface of the other (bulk) phase. These 
phases were sufficiently refractory to be suitable for tests. Hastelloy 
C was selected as the preferred encapsulation material for experi- 
mental ©Co heat sources. 


43062 (FSC/ESD—217/84/276) Technical support serv- 
ices for space and terrestrial systems programs. Project status 
report, February 1, 1984-February 29, 1984. (Fairchild Space 
Co., Germantown, MD (USA)). 15 Mar 1984. Contract 
AC01-81NE32090. 17p. NTIS, PC A02/MF A0Ol1; 1; GPO 
Dep. File Number DE84009031. 

Portions are illegible in microfiche products. 

Information is presented concerning the development of ra- 
dioisotope thermoelectric generators for space applications. Budget 
information is also included. 


43063 (LA—10162-PR) Space nuclear safety program. 
Progress report, January 1984. Bronisz, S.E. (comp.). (Los 
Alamos National Lab., NM (USA)). Jul 1984. Contract W- 
7405-ENG-36. 24p. NTIS, PC A02/MF A0Ol1; 1; GPO Dep. 
File Number DE84015983. 
Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 
is technical monthly report covers studies related to the 
use of 7°*PuQ, in radioisotope power systems carried out for the 
Office of Special Nuclear Projects of the US Department ot 
Energy by Los Alamos National Laboratory. Most of the studies 
discussed here are ongoing. Results and conclusions described may 
change as the work continues. 


08 HYDROGEN 
0801 Production 


REFER ALSO TO CITATION(S) 08010044045 


43064 (NP—4770437) Photochemical decomposition of 
water. Brugger, P.A. (Ecole Polytechnique Federale, Lau- 
sanne (Switzerland). Inst. de Chimie Physique). 1982. 183p. 
(In French.). NTIS (US Sales Only), PC A09/MF A0O1. File 
Number DE84770437. 

The principle of energy conversion is discussed for the trans- 
formation of visible radiation energy into a hydrogen fuel. sing 
chemical systems with an electron donor component, which is oxi- 
dised irreversibly. Hydrogen is of particular interest as a fuel be- 
cause of the high abundancy of the primary material water. Some 
fundamental aspects of the photoinduced electron transfer reactions 





08 HYDROGEN 
0801 Production 


and the redox catalysis with colloidal dispersions of noble metals 
such as platinum are described. These concepts are applied to 
obtain highly active and selective colloidal catalysts. Particular 
effort has been paid for the treatment of problems related with the 
charge separation and the kinetic control of the photo-redox-reac- 
tions by aggregates of organized molecules such as micellar sys- 
tems. This work includes 176 pages, 204 references, 16 tables and 
55 figures. 


43065 Status of advanced electrolytic hydrogen produc- 
tion in the United States and abroad. Bonner, M.; Botts, T.; 
McBreen, J.; Mezzina, A.; Salzano, F.; Yang, C. (Brookha- 
ven National Laboratory, Upton, NY). International Journal 
of Hydrogen Energy; 9: No. 4, 269-275(1984). 

For the past five years the Department of Energy has spon- 
sored a program aimed at the development of advanced technology 
for the electrolytic production of hydrogen. The original goal was 
to create a large-scale hydrogen production capability in the United 
States which would be based upon non-fossil energy resources and 
would be suitable for commercialization by industry as markets 
would be realized. Brookhaven National Laboratory (BNL) has 
been assigned technical responsibility for a program which address- 
es hardware development at three industrial contractors as well as 
supporting fundamental research at BNL and several university lab- 
oratories. Recently, revised federal guidelines and budgetary reduc- 
tions have resulted in a reversal of priorities which favor longer- 
range research activities and which virtually eliminate the support 
of large-scale development engineering and test projects. Programs 
at BNL have been redirected reflecting these revised guidelines and 
emphasizing longer-term research activities. In view of the change 
in programmatic direction it is appropriate to provide an overview 
of the current status of electrolytic hydrogen production. A survey 
of international pursuits in advanced water electrolysis technology 
is provided based upon progress reported via International Energy 
Agency Agreements. 


09 OTHER SYNTHETIC AND NATURAL 


FUELS 
0901 Hydrocarbon Fuels 


REFER ALSO TO CITATION(S) 09012043090, 44602 


43066 (AD-A—140662/8) Uncooled producer gas for 
ketene manufacture. Final report 1980-1983. Hammonds, 
J.D. (Holston Defense Corp., Kingsport, TN (USA)). Mar 
1984. 58p. (HDC—67-83). NTIS, PC A04/MF AO1. 

A pilot facility was designed and installed to simulate the 
transport and use of hot, crude producer gas as a fuel for a ketene 
manufacturing furnace. Evaluation of this pilot facility has indicat- 
ed that the transport of hot, crude producer gas experienced signifi- 
cant heat loss (250 C) even with high efficiency insulation. En- 
trained tar and fly ash rendered valves and process equipment inop- 
erable and created both a process control problem and operational 
hazard. Savings realized from the improved BTU value of the 
crude gas versus the scrubbed producer gas become small when 
compared with the potential maintenance costs if the crude gas is 
used. In addition, equipment suitable for handling and transporting 
hot, crude producer gas is not readily available. 


43067 (CONF-821051—7) Studies of the rapid pyrolysis 
of sweet gum hardwood. Nunn, T.R.; Howard, J.B.; Long- 
well, J.P.; Peters, W.A. (Massachusetts Inst. of Tech., Cam- 
bridge (USA)). 1982. Contract FG02-79ET00084. 4ip. 
NTIS, PC A03/MF A0Ol; GPO Dep. File Number 
DE84016334. 

From International conference on fundamentals of thermo- 
chemical biomass conversion; Estes Park, CO, USA (18 Oct 1982). 

Yields, compositions, and rates of evolution of major prod- 
ucts from pyrolysis of sweet gum hardwood have been determined 
using a captive sample electrical screen heater reactor. Time-tem- 
perature histories of the wood are recorded, and volatiles rapidly 
exit the hot neighborhood of the decomposing sample. Volatiles 
secondary reactions are thus minimized (but not totally eliminated) 
and the primary decomposition of the biomass is more closely inter- 
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rogated. Approximately 100 mg. samples of dried, 45-88 4m wood 
powder were heated under 5 psig of helium. at rates of about 1000 
K/s to preselected final temperatures between 600 and 1400 K. 
Sample cooling was then immediately begun at an average nominal 
rate of 200 K/s. All pyrolysis products except Hz were collected. 
Gaseous and light liquid products were analyzed by gas chromatog- 
raphy. Tar and char yields were determined gravimetrically and 
further characterized by elemental analysis. Extensive devolatiliza- 
tion of the wood occurred. Total weight loss asymptoted to 93% 
above 1100 K. A heavy liquid, primarily found as condensate 
within the reactor vessel, and operationally defined as tar, was the 
major volatile product. Secondary cracking of the tar also contrib- 
uted significantly to the total gas yield above 950 K. Total gas pro- 
duction (including chemical water) increased monotonically with 
increasing temperature to an ultimate yield of 40 wt. % above 1300 
K, which represented 30% of the wood energy content. Laborato- 
ry data for total weight loss and for the yields of several individual 
products (except tar) were well-fitted by a single-reaction first- 
order decomposition kinetic model. However, the detailed mecha- 
nisms for products generation are generally more complex than 
single-step pathways. This simple model should therefore be 
viewed only as a convenient tool for correlating data and compar- 
ing results from different biomass materials. 32 references, 8 figures, 
4 tables. 


43068 (DOE/PC/40771—13) Fischer-Tropsch synthesis 
in slurry reactor systems. Quarterly report, May 1, 1984-July 
31, 1984. Satterfield, C.N.; Bartos, T.; Hanlon, R.; Huff, 
G.A. Jr.; Matsumoto, D. (Massachusetts Inst. of Tech., 
Cambridge (USA)). 1984. Contract .FG22-81PC40771. 60p. 
NTIS, PC A04/MF A01; GPO Dep. File Number 
DE84015438. 

We suspect that a number of reports in the published litera- 
ture of catalyst preparations that supposedly minimize wax forma- 
tion are erroneous in that wax may actually have accumulated in 
catalyst pores and that insufficient time may have been allowed for 
the effluent to represent true intrinsic kinetics. Mathematical simu- 
lations show the effect of pressure, temperature, rate constant, feed 
composition, space velocity and Flory parameter a, on time re- 
quired for pores to fill, upon liquid product distribution and vapor 
composition leaving the reactor. The pore filling rate and con- 
densed product composition vary with position through the reactor 
but not with time. The maximum filling rate does not occur at the 
same position in the bed as the maximum synthesis rate. For reac- 
tion conditions of industrial interest, the greatest effect is caused by 
the assumed carbon number distribution of the products. A rigorous 
parameter to generalize the results is not immediately evident. We 
reported studies of the effect of the nature of the liquid on the ac- 
tivity and selectivity of a reduced fused magnetite catalyst. For in- 
terpretation of such studies it is necessary to have data on solubili- 
ties of hydrogen and carbon monoxide in the liquids of interest. 
New data at elevated temperatures and pressure are reported for 
octacosane, phenanthreene and Fomblin, a perfluorinated polyether, 
and compared to previous literature on a variety of liquids. When 
hydrogen solubilities are reported on a volumetric basis, substances 
of a similar chemical nature have very similar solubilities. 


43069 (DOE/PC/50816—7) Metal boride catalysts for 
indirect liquefaction. Quarterly technical progress report, 
March 1, 1984-May 31, 1984. Bartholomew, C.H. (Brigham 
Young Univ., Provo, UT (USA)). 25 Jul 1984. Contract 
FG22-82PC50816. 29p. NTIS, PC A03/MF A0l1; GPO 
Dep. File Number DE84015167. 

A boron-promoted cobalt catalyst was prepared by a new 
boriding process using diborane gas as the boriding agent. A poly- 
meric boron-containing material is deposited on the catalyst and on 
the walls of the glass cell during boriding of cobalt at 350°C. Two 
cobalt boride catalysts were characterized by chemical analysis, 
BET and He chemisorption measurements. Two cobalt boride cata- 
lysts, (unsupported and alumina-supported), both prepared by 
NaBH, reduction were also tested for CO hydrogenation activity 
and selectivity at 1 atm and in the temperature range of 180 to 
210°C. Cobalt boride/alumina is very active and highly selective 
for gasoline range hydrocarbons; its activity and selectivity are 
similar to those of unsupported cobalt boride prepared by NaBH, 
reduction. 23 references, 6 figures, 4 tables. 
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43070 (Juel—1900) ‘Glass foam’ as bacterial storage - 
waste water purification without oxygen. Aivasidis, A.; Wan- 
drey, C. (Kernforschungsanlage Juelich G.m.b.H. (Germa- 
ny, F.R.). Inst. fuer Biotechnologie 2). Mar 1984. 22p. (In 
German). NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE84752151. 

There are a large number of advantages in using microbial 
anaerobic degradation processes in waste water pretreatment. A 
disadvantage of this method lies in the relative large doubling times 
of anaerobic microorganisms. Because of the autocatalytic behav- 
iour of the microbial processes and the low carbon incorporation 
rate which results in low biomass concentrations in continuously 
operated systems, decoupling of residence times for substrate and 
biomass is necessary. In this way high space time yields can be 
achieved under anaerobic conditions as well. From the well known 
variants for biomass retention, immobilisation by an inert support is 
thought to be an effective alternative. Experiments on anaerobic 
treatment of sulfite evaporator condensate by means of immobilized 
microorganisms were carried out in a 12 1-fixed bed loop reactor. 
Porous sinter glass from SCHOTT Mainz with a porosity of about 
60% and a mean pore diamter of 60-100 zm served as carrier. The 
reactor was operated for several months under state state condi- 
tions at different residence times using an iterative approach. At a 
residence time of 12 h 84% of the chemical oxygen demand (COD) 
was eliminated at loading rates up to 88 kg COD/m® and day. 


43071 (N—84-12225) Deposit formation and heat transfer 
in hydrocarbon rocket fuels. Giovanetti, A.J.; Spadaccini, 
L.J.; Szetela, EJ. (United Technologies Corp., East Hart- 
ford, CT (USA)). Oct 1983. 170p. (NASA-CR— 168277). 
NTIS, PC A08/MF AO1. 

An experimental research program was undertaken to inves- 
tigate the thermal stability and heat transfer characteristics of sever- 
al hydrocarbon fuels under conditions that simulate high-pressure, 
rocket engine cooling systems. The rates of carbon deposition in 
heated copper and nickel-plated copper tubes were determined for 
RP-1, propane, and natural gas using a continuous flow test appara- 
tus which permitted independent variation and evaluation of the 
effect on deposit formation of wall temperature, fuel pressure, and 
fuel velocity. In addition, the effects of fuel additives and contami- 
nants, cryogenic fuel temperatures, and extended duration testing 
with intermittent operation were examined. Parametric tests to map 
the thermal stability characteristics of RP-1, commercial-grade pro- 
pane, and natural gas were conducted at pressures of 6.9 to 13.8 
MPa, bulk fuel velocities of 30 to 90 m/s, and tube wall tempera- 
tures in the range of 230 to 810 K. Also, tests were run in which 
propane and natural gas fuels were chilled to 230 and 160 K, re- 
spectively. Corrosion of the copper tube surface was detected for 
all fuels tested. Plating the inside of the copper tubes with nickel 
reduced deposit formation and eliminated tube corrosion in most 
cases. The lowest rates of carbon deposition were obtained for nat- 
ural gas, and the highest rates were obtained for propane. For all 
fuels tested, the forced-convection heat transfer film coefficients 


were satisfactorily correlated using a Nusselt-Reynolds-Prandtl 
number equation. 


43072 (NP—4770458) Adsorption measurements for de- 
termining texture and distribution of components on the sur- 
face of Ni-MgO-AlOs catalysts used in the methanization of 
carbon monoxide. Hencken, P. (Technische Hochschule 
Aachen (Germany, F.R.). Mathematisch-Naturwissenschaft- 
liche Fakultaet). 11 Feb 1983. 214p. (In German). NTIS 
(US Sales Only), PC A10/MF AOl. File Number 
DE84770458. 

In the thesis presented here the effectiveness of doping con- 
tacts under strains of tempering, reduction and reaction with mag- 
nesium oxide has been explored. The existence of a relationship be- 
tween morphology and reactivity of the contacts was suggested by 
studies on texture-and component distribution on the surface of 
catalysts. Texture was measured using nitrogen-low temperature ad- 
sorption and mercury porosimetry, and the distribution of metal 
was determined by chemisorption measurement. 
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43073 (SERI/STR—231-2307) Methane from manure- 
straw mixtures. Annual report, July 23, 1982-July 23, 1983. 
Hashimoto, A.G.; Baccay, R.A.; Hruska, R.L. (Agricultural 
Research Service, Clay Center, NE (USA); Department of 
Agriculture, Clay Center, NE (USA). Meat Animal Re- 
search Center). Jun 1984. Contract AC02-83CH10093. 54p. 
NTIS, PC A04/MF A0Ol; 1; GPO Dep. File Number 
DE84013017. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The effects of temperature and straw-manure mixtures (90%, 
75%, 50%, and 0% straw) on methane production were studied 
using laboratory-scale fermentors. Batch fermentations showed that 
the ultimate CH, yield of straw-manure mixtures was directly pro- 
portional to the relative proportion and Bo of the individual compo- 
nents. Also, hammer or ball milling did not increase the Bo of 
straw. Kinetic analysis showed that fermentation stress occurred 
when the straw content of straw-manure mixtures was higher than 
40% at 35°C, and higher than 75% at 55°C. This stress was ob- 
served when the free-ammonia concentration was below 10 g/m*. 
The effects of pretreatment process variables on acidogenesis and 
methanogenesis were investigated. Rates of acidogenesis and meth- 
anogenesis were determined using first-order kinetics, and ultimate 
acid and methane yields were also determined. Acid yield was not 
affected by pretreatment concentration or temperature but in- 
creased as alkaline dosage increased. Acidogenesis rate was not af- 
fected by temperature or alkaline dosage, but decreased as substrate 
concentration increased. Methane yield and methanogenesis rate 
were not affected by pretreatment substrate concentration or tem- 
perature, and both increased with alkaline dosage up to 40 g 
NaOH/kg VS, then remained relatively constant above 40 g 
NaOH/kg VS. 31 references, 14 figures, 14 tables. 


43074 Construction and operation of a low-cost poultry 
waste digester. Steinsberger, S.C.; Shih, J.C.H. (North Caro- 
lina State Univ., Raleigh). Biotechnology and Bioengineering; 


26: No. 5, 537-543(1984). 

A simple and low-cost poultry waste digester (PWD) was 
constructed to treat the waste from 4000 caged laying hens on Uni- 
versity Research Unit No. 2 at North Carolina State University. 
The system was built basically of a plastic lining with insulation, a 
heating system, a hot-water tank, and other metering equipment. It 
was operated at 50°C and pH 7.5-8.0. The initiation of methane 
production was achieved using the indigenous microflora in the 
poultry waste. At an optimal loading rate (7.5 kg volatile solids/m* 
day), the PWD produced biogas (55% methane) at a rate of 4.0 
m*/m° day. The PWD was biologically stable and able to tolerate 
temporary overloads and shutdowns. A higher loading rate failed 
to maintain a high gas production rate and caused drops in methane 
content and pH value. Under optimal conditions, a positive energy 
balance was demonstrated with a net surplus of 50.6% of the gross 
energy. For methane production, the PWD system was proved to 
be technically feasible. The simple design and inexpensive materials 
used for this model could significantly reduce the cost of digestion 
compared to more conventional systems. More studies are needed 
to determine the durability, the required maintenance of the system, 
and the most economical method of biogas and solid residue utiliza- 
tion. 


0902 Alcohol Fuels 


REFER ALSO TO CITATION(S) 09021043809 


43075 (LBL—17979) Recovery of fermentation products 
from dilute aqueous solution. Murphy, T.K.; Blanch, H.W.; 
Wilke, C.R. (Lawrence Berkeley Lab., CA (USA)). Apr 
1984. Contract AC03-76SF00098. 344p. NTIS, PC A15/MF 
A01; 1; GPO Dep. File Number DE84016900. 

Portions are illegible in microfiche products; Thesis. Submit- 
ted by T.K. Murphy. 

After a brief survey of the techniques employed for product 
recovery, this thesis concentrates on ethanol recovery by liquid- 
liquid extraction as a model system. The potential benefits of this 
recovery method relative to distillation, the standard means of re- 
covering ethanol produced by fermentation, are shown to be the re- 
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duction in the energy requirement of the recovery and the econom- 
ic advantages which could be realized in an extractive fermenta- 
tion. The selection of a solvent is the key to the development of a 
process using liquid-liquid extraction. Several criteria for the selec- 
tion are established for the analysis of solvent properties, the most 
important being the ethanol distribution coefficient (a measure of 
the capacity of the solvent) and the separation factor (a measure of 
the capacity of the solvent) and the separation factor (a measure of 
the selectivity of the solvent for ethanol over water). Experimental 
data for a number of solvents are presented and discussed. Model- 
ling of liquid-liquid equilibria for systems of ethanol, water, and sol- 
vents is treated by both empirical and theoretical approaches. The 
UNIFAC and UNIQUAC models are shown to give estimates of 
solvent properties which would be useful in a qualitative screening 
of solvents, even though they fail to make accurate predictions. A 
review of previously proposed processes involving liquid-liquid ex- 
traction of ethanol reveals that the low selectivity’ of solvents with 
reasonable distribution coefficients limits the energy efficiency of 
the extraction process. This leads to the proposal of a new process 
involving the selective removal of water from the extract by con- 
tact with a suitable solid sorbent. The proposal includes regenera- 
tion of the sorbent by the hot solvent (after ethanol recovery). In- 
vestigations of this process proposal through experiments and math- 
ematical modelling are presented. 149 references, 28 figures, 10 
tables. 


43076 (N—83-33340) California methanol assessment. 
Volume 1: Summary report. Otoole, R.; Dutzi, E.; Gersh- 
man, R.; Heft, R.; Kalema, W.; Maynard, D. (Jet Propulsion 
Lab., Pasadena, CA (USA); California Inst. of Tech., Pasa- 
dena (USA)). Mar 1983. 15ip. (NASA-CR—172990; JPL— 
5030-562-VOL-1). NTIS, PC A08/MF AO1. 

The near term methanol industry, the competitive environ- 
ment, long term methanol market, the transition period, air quality 
impacts of methanol, roles of the public and private sectors are 
considered. 


43077 (N—83-33341) California methanol assessment. 
Volume 2: Technical report. Otoole, R.; Dutzi, E.; Gersh- 
man, R.; Heft, R.; Kalema, W.; Maynard, D. (Jet Propulsion 
Lab., Pasadena, CA (USA); California Inst. of Tech., Pasa- 
dena (USA)). Mar 1983. 646p. (NASA-CR—172991; JPL— 
5030-562-VOL-2). NTIS, PC A99/MF AO1. 

Energy feedstock sources for methanol, methanol and other 
synfuels, transport, storage, and distribution, air quality impact of 
methanol use in vehicles, chemical methanol production and use, 
methanol utilization in vehicles methanol utilization in stationary 
applications, and environmental and regulatory constraints are dis- 
cussed. 


0903 Inorganic Hydrogen Compound Fuels 


43078 Phase diagram and transition properties of con- 
densed ammonia to 10 kbar. Mills, R.L.; Liebenberg, D.H.; 
Pruzan, P. (Los Alamos National Lab., NM). Journal of 
Physical Chemistry; 86: No. 26, 5219-5222(1982). 

A piston-cylinder apparatus was used to measure the transi- 
tion curves and corresponding volume changes in condensed HNs 
from 200 to 305 K (0.9-10.5 kbar). The melting curve has two dis- 
tinct branches: a lower one bounding solid I and an upper one 
bounding solid II. The two melting curves intersect at 217.34 K 
(3.070 kbar), forming a solid I-solid II-liquid triple point. The solid 
I-solid II transition line was determined from the triple point up to 
224 K (8.0 kbar). From sound-velocity measurements, it appears 
that ultrasonic signals are completely attenuated in both solids over 
wide P-T (pressure-temperature) regions adjoining the melting 
curves. 17 references, 2 figures, 2 tables. 
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0904 Solid Waste And Wood Fuels 


REFER ALSO TO CITATION(S) 09040043090, 43199, 43200, 43201, 43202, 
43203, 43571, 43634, 43736, 43737, 43738, 43739, 43740, 43741, 43742, 43743, 
43744, 43745, 43746, 43747, 43748, 43749, 44259 


43079 (KTM/E-D—40) Energy use and utilization sys- 
tems of waste wood. (Ministry of Trade and Industry, Hel- 
sinki (Finland). Energy Dept.). 1983. 40p. (In Finnish). 
NTIS (US Sales Only), PC A03/MF AOl1. File Number 
DE84750595. 

Whilst the energy use of wood has increased, a number of 
new utilization systems, such as pelletizing plants, pyrolysis units, 
plants manufacturing wood dust, forest terminals and gasification 
units, have been developed to a commercial level in western indus- 
trialized countries during the last few years. Information on prob- 
lems concerning the energy use of wood and research activities 
have been collected in a separate literature study. An extensive 
manufacture of wood pellets can be considered in conjunction with 
the pelletization of other raw materials (peat, straw, etc.) in Fin- 
land. Wood-derived raw materials that can be pelletized are forest 
waste chips, industrial waste saw dust, and bark. The moisture con- 
tent of wood material cannot be more than 25-30% before the pel- 
letization equipment. The bark content of wood is also of signifi- 
cance with regard to pelletization. The present small boilers suit 
poorly to the combustion of wood pellets, although the combustion 
of wood pellets is easier than that of peat pellets. The profitability 
of small pyrolysis units for manufacturing wood charcoal and py- 
rolysis oils in Finland's conditions is poor according to the study. A 
profitable manufacture would require the marketing of pyrolysis oil 
for other use than for combustion, and an effective use of waste 
heate generated in the process. The analyses of the clones of fast- 
growing trees produced information to facilitate the selection of 
species. The analyses indicate that the heat value, volume weight 
for dry matter and moisture at harvesting are more favourable for 
slowly growing clones than for fast-growing ones. In a survey of 
chips-burning heating stations it was found lacks in the combatibi- 
lity of fuel supply systems and oversizing. 


0905 Liquid Waste Fuels 


43080 (CONF-840111—9) Development and commercial- 
ization of an efficient cyclonic incinerator for wastes. Crim- 
mins, J.; Khinkis, M.; Kunc, V.; Korenberg, J.; Reider, C. 
(Institute of Gas Technology, Chicago, IL (USA); York- 
Shipley, Inc., York, PA (USA)). Jan 1984. 49p. Institute of 
Gas Technology, 3424 South State St., Chicago, IL 60616. 
File Number T184901422. 

From 8. annual symposium on energy from biomass and 
wastes; Lake Buena Vista, FL, USA (30 Jan 1984). 

Cyclonic incinerators that operate with low excess air and 
high combustion intensity offer many advantages over commercial- 
ly available incineration systems. The cyclonic incinerator allows 
incineration of liquid and gaseous wastes at minimal equipment and 
operating costs while simultaneously minimizing ashing/slagging 
problems inherent in conventional incinerators. A pilot-scale proto- 
type cyclonic incineration system jointly developed by the Institute 
of Gas Technology (IGT) and York-Shipley, Inc. (Y-S) has demon- 
strated stable, highly efficient combustion of a liquid waste having a 
low (3200 Btu/lb) heating value. The unique design of the IGT/Y- 
S cyclonic incinerator features a compact combustion chamber, tan- 
gential or radial injection of atomized waste, tangential injection of 
a combustion air/naturel gas mixture, and a water-cooled cyclonic 
chamber for slagging-mode operation. Unique operating character- 
istics of the incinerator include minimal auxiliary fuel (naturel gas) 
consumption, enhanced dry-ash and molten slag separation from 
combustion products because of the centrifugal natura of the cy- 
clonic swirl, andl enhanced molten slag removal from the combus- 
tion chamber through a specially designed water-cooled refractory 
lining. Performance testing of the pilot-scale unit demonstrated 
stable combustion of 15 gal/h of a liquid waste containing 35 to 55 
percent solids concentration. The heat contribution ratio of waste 
to natural gas averaged 60/40 (on a Btu basis). Major operating pa- 
rameters during testing included a 0.8 x 10° Btu/h total firing rate, 
2150°F combustion temperature, and specific heat release of 
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250,000 Btu/h per cubic foot of combustion volume. A 48-hour run 
demonstrated relatively small ash accumulation within the cyclonic 
chamber. 4 references, 5 figures, 16 tables. 


0906 Gaseous Waste Fuels 


REFER ALSO TO CITATION(S) 09060043080 


13 HYDRO ENERGY 


1302 Site Geology And Meteorology 


43081 (NP—4750554) Satellite data as a tool, to study 
the Inland Ice region in connection with hydroelectric 
projects. Hoejmark Thomsen, H. (Groenlands Geologiske 
Undersoegelse, Copenhagen (Denmark)). Sep 1983. 31p. (In 
Danish). NTIS (US Sales Only), PC A03/MF AO1. File 
Number DE84750554. 

A large number of basins proposed for hydro-electric instal- 
lation in West Grenland are lying in connection with the Inland 
Ice. The largest part of the runoff from these basins is made up by 
meltwater from the Inland Ice. Digital image processing of Landsat 
data has been started, to increase the knowledge about the ice cov- 
ered part of these basins. The Landsat scenes have been geometri- 
cally corrected. Contrast-enhancement has been done to increase 
the ability to detect the surfce features related to subglacial topog- 
raphy, ice and meltwater drainage. Surface feature maps covering 
the margin of the Inland Ice in the Disko Bugt and the Godthaab 
area have been prepared on the basis of false colour Applicon ink 
plots in scale 1:100 000. The maps give information about ice and 
meltwater drainage and the subglacial terrin as it is depicted on the 
surface on the ice. The surface feature maps can be used for a qual- 
itative estimate of the drainage basin size on the ice, and as a tool 
for planning and compilation of subglacial topographical measure- 
ments. 


43082 (NP—4750555) Local glaciers and the marginal 
sector of the Inland Ice with respect to utilization of hydro- 
power in basins near urban areas. Location and ice cover. 
Weidick, A.; Hoejmark Thomsen, H. (Groenlands Geolo- 
giske Undersoegelse, Copenhagen (Denmark)). Feb 1983. 
141p. (In Danish). NTIS (US Sales Only), PC A07/MF 
AO1. File Number DE84750555. 

A review is made of glaciers connected with a research pro- 
gramme for hydropower potential connected to Greenland towns. 
The inventory covers the basins with varying ice cover consisting 
of 257 local glaciers and 29 lobes from the Inland Ice. Location; 
exposition, size, altitude and description of type and morphology 
are given in tabular form for the individual glaciers. To ensure ho- 
mogeneity and clearness, the descriptions are given in code, and the 
meaning of the individual values are listed. For each basin an out- 
line of morphology and geology connected to the former and 
present glaciation is given and the source material (topographical, 
geological and glaciological maps, aerial photo routes) is listed. The 
general description of the basins also contains reviews of the char- 
acter of the ice cover, occurrence of glacier hazards (avalanches, 
rockfalls, ice-dammed lakes) and documented glacier changes in the 
basins or in the neighbouring areas. Glaciation limit and snow line 
are only described within the restrictions of the available maps and 
aerial photos. An update review of measurements of mass balance is 
made. Such measurements are performed in four basins covered by 
the project (Taseq, Buksefjord, Qapiarfiup sermia and Jakobshavn) 
and in a regional context these measurements can be supplemented 
with mass measurements on four other glaciers namely Johan Dahl 
Land , Qamanarssup sermia and Tasersiaq. The optimal utilization 
of the present glaciological information is primarily restricted by 
the lack of detailed maps of the selected basins. Also the quality of 
a regional glaciological evaluation of glacier runoff in the individ- 
ual basins is dependent on the length of time for which the mass 
balance measurements have been made in the selected areas. Meas- 
urements for glaciers in the basins will cover at the most three 
years at the end of the 1982/83 season. 


13 HYDRO ENERGY 
1303 Plant Design And Operation 


43083 (NP—4750569) Glaciological explorations Freder- 
kishaab/Pamiut 1982. Weidick, A.; Hoejmark Thomsen, H. 
(Groenlands Geologiske Undersoegelse, Copenhagen (Den- 
mark)). Jun 1983. 55p. (In Danish). NTIS (US Sales Only), 
PC A04/MF AO1. File Number DE84750569. 

The glacial conditions influence to a high degree the possi- 
bilities of hydropower in Frederikshaab district. At present most in- 
terest is focused on a basin area around Iterdla (basin no. 1BI03) 
where the margin of the Inland Ice will be partly included in future 
hydropower utilization. Mass balance investigatios of the margin of 
the ice sheet are not made in the area, but the conditions (height of 
snow line, surface facies) suggests melt conditions close to those 
measured at Nordbogletscher in South Greenland and at Qamanars- 
sup sermia at the head of Godthaabsfjord. On the ice sheet surface, 
the delineations of the individual sectors can only be made with 
great uncertainty, laterally as well as upstream to the accumulation 
area. A preliminary re-evaluation of the extent of the sector is made 
on the basis of satellite information. Evaluation of the discharge of 
meltwater to the individual valleys in the ice-free coastland is con- 
ditioned by the extent of the individual sectors as well as by the 
alterations in the ice thickness. A perusal of present information in- 
dicates that the Inland Ice margin in the northern parts of Frederik- 
shaab district overall is under recession, generally initiated around 
1890. The rate of recession of the ice margin was greatest between 
about 1920 and 1940 and has continued until the present, although 
with decreasing rate. 


1303 Plant Design And Operation 


REFER ALSO TO CITATION(S) 13030043087 


43084 (DOE/R8/01005—T1) Geothermal electric genera- 
tion. Final report. Seitz, N. (Seitz (Neil), Villa Grove, CO 
(USA)). 1 Jan 1982. Contract FG48-81R801005. 10p. NTIS, 
PC A02; 3; GPO Dep. File Number DE84015672. 

Paper copy only, copy does not permit microfiche produc- 
tion. 

Electricity was generated using water from hot springs in a 
Pelton turbine system. The power output is 30 kW. (MHR) 


43085 (Juel-Spez—245) Statistical trend analysis of dam 
failures since 1850. Hoffmann, H.J.; Oedekoven, L.; Ott, 
K.O. (Kernforschungsanlage Juelich G.m.b.H. (Germany, 
F.R.). Forschungsgruppe Wirtschaft, Energie, Investi- 
tionen). Feb 1984. 35p. NTIS (US Sales Only), PC A03/MF 
AO1. File Number DE84752150. 

Evaluating the safety of large dams by means of an average 
value of failures taken over a long time-span of dam history leads 
to inadequate results, since it eliminates most of the declining trend. 
It appears that an analysis that evaluates the trend as such is re- 
quired to obtain a proper assessment of the safety performance as a 
basis for failure prognosis and thereby for decision making on in- 
vestments. Trends appear in dependencies on three different varia- 
bles: year of failure, year of construction, and age. Two different 
methods are presented to analyze these trends: one method for the 
trend analysis of the failure occurrence in time for a dam popula- 
tion, and a second method for the combined analysis of trends in 
the construction year and age dependencies. The first method is ap- 
plied to large dams in the U.S.A. and in Western Europe built after 
1850, combined as well as for individual dam types, whereas the 
second method is only applied to U.S. embankment dams because 
of its more extensive data requirements. 


43086 (NHL—2-81081) Monitoring of an air cushion 
chamber in a power plant. Loevdal, D. (Norges Hydrodyna- 
miske Lab., Trondheim). Aug 1981. 32p. (In Norwegian). 
(STF—60A81081). NTIS (US Sales Only), PC A03/MF 
AO01. File Number DE84750584. 

The report discusses some reflections regarding measuring 
equipments for an air cushion chamber and emphasizes on level 
measuring by means of differential pressure. Experience shows that 
the weight of the air must not be neglected. The procedure to de- 
termine allowed variation range in the volume of air expressed by 
the p.v-product, is discussed. Some ideas about the arrangements 
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for the monitoring systems of an air cushion chamber, criteria for 
start and stop of a compressor and measure limits for alarm and 
emergency stop, are considered. Some reflections about danger of 
and the consequences from a blow-out from an air cushion cham- 
ber, are discussed. 6 drawings, | table. 


1305 Economics And Management 


43087 (DOE/R8/08027—T1) Picopower 4th quarterly 
report. Final report. (Thompson (C.D.), Rock Springs, WY 
(USA)). 28 Oct 1982. Contract FG48-81R808027. 19p. 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE84015786. 

Portions are illegible in microfiche products. 

This project is designed for outputs of less than one kilowatt. 
Technology is described that will find its best application in remote 
sites removed from commercial power sources, with high head-low 
flow water resources. Theory and experiences in installing such a 
system are described. 


1306 Environmental Aspects 


REFER ALSO TO CITATION(S) 13060044578, 44579 


14 SOLAR ENERGY 
1401 Resources And Availability 


43088 Effects of the El Chichon volcanic cloud on solar 
radiation received at Fairbanks, Alaska. Wendler, G. (Geo- 
physical Institute, University of Alaska, Fairbanks, Alaska 
99701). Bulletin of the American Meteorological Society; 65: 
No. 3, 216-218(Mar 1984). Contract FG06-77ET20181. 

Detailed insolation measurements have been carried out in 
Fairbanks for the last four years. Beginning on 15 November 1982, 
these measurements showed substantial changes, believed to be due 
to the dust cloud of El Chichon. The volcano, situated in Mexico, 
erupted most intensely on 4 April 1982, putting a large amount of 
material into the atmosphere. The long traveling time to the North 
is in line with results found by Rao and Bradley (1983). Compared 
to clear-day data for previous years, clear days for the time period 
15 November 1982-31 May 1983 showed a decrease in the direct 
beam of 24.8% an increase in the ratio of diffuse to global radiation 
of 76% and a decrease in the global radiation of about 5%. A de- 
crease in the direct beam, a substantial increase in the diffuse radi- 
ation, and a small decrease in the global radiation are typical for 
increased turbidity of the atmosphere, but the volcanic cloud 
caused changes greater than those due to “normal” turbidity 
changes. 


1405 Solar Energy Conversion 


REFER ALSO TO CITATION(S) 14050043067, 43073, 43074, 43079, 43634, 
44013, 44043, 44236, 44259, 44593, 44636, 44637 


43089 (BNL—51772) Advanced amorphous materials for 
photovoltaic conversion. Annual report for 1983. Vanier, 
P.E.; Rajeswaran, G.; Kampas, F.J.; Corderman, R.R. 
(Brookhaven National Lab., Upton, NY (USA)). Jan 1984. 
Contract AC02-76CH00016. 30p. NTIS, PC A03/MF AOI; 
GPO Dep. File Number DE84017198. 

The task of this program is to fabricate and characterize 
thin-film amorphous semiconductor photovoltaic devices, and to 
develop new materials with properties which help to improve the 
conversion efficiency and stability of the devices. An important 
goal of the program is to increase the rate of deposition of high- 
quality semiconducting material in order to make the technology 
more economical. The materials include intrinsic and doped hydro- 
genated amorphous silicon and related alloys deposited by rf ca- 
pacitive glow discharge, and transparent conducting layers such as 
indium oxide and indium tin oxide. The improvement of deposition 
rate and the optimization of film properties for device applications 
require a fundamental understanding of the processes occurring in 
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the glow-discharge plasma and at the surface of the growing film. 
Techniques such as optical emission spectroscopy and mass spec- 
trometry are used to analyze these processes. The prepared films 
are studied using optical and infrared spectroscopy, electron mi- 
croscopy, photoconductivity, and photoluminescence. The film 
properties are then correlated with plasma processing parameters. 
High-efficiency photovoltaic devices are fabricated in order to test 
the usefulness of the materials for the different layers of a solar cell, 
and to explore problems which may occur at the interfaces between 
these layers. Factors affecting the efficiency and stability of such 
cells are deduced from an analysis of their electrical characteristics 
and spectral response. 


43090 (DOE/EFB—84/Sample) Energy from biomass: a 
current awareness bulletin. Sample. Chertok, D.M. (ed.). 
(Department of Energy, Oak Ridge, TN (USA). Technical 
Information Center). Sep 1984. 26p. NTIS, PC A03/MF 
A01; 1; GPO Dep. File enter DE84016349. 

Portions are illegible in microfiche products. 

This bulletin contains bibliographic information obtained 
from the Energy Database on all aspects of biomass production, 
conversion, and utilization for energy. The subjects include: hydro- 
gen production, hydrocarbon and alcohol fuels production; the 
direct use of liquid, gaseous, and solid wastes and biomass as fuels; 
production of biomass; and photobiological and photochemical con- 
versions of solar energy. These summaries and other citations on 
biomass are available for on-line searching and retrieval on the 
Energy Database. (DMC) 


43091 (DOE/JPL/955533—83) Development of a polysi- 
licon process based on chemical vapor deposition of dichloro- 
silane in an advanced Siemen’s reactor. Final report, October 
11, 1982-May 21, 1983. McCormick, J.R.; Arvidson, A.N.; 
Sawyer, D.H.; Muller, D.M. (Hemlock Semiconductor 
Corp., MI (USA)). 14 Jul 1983. Contract NAS-7-100- 
955533. 40p. NTIS, PC A03/MF AOl1; 1; GPO Dep. File 
Number DE84017155. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Dichlorosilane (DCS) was used as the feedstock for an ad- 
vanced decomposition reactor for silicon production. The advanced 
reactor had a cool bell jar wall temperature, 300°C, when com- 
pared to Siemen’s reactors previously used for DCS decomposition 
by Hemlock Semiconductor Corporation. Previous reactors had 
bell jar wall temperatures of approximately 750°C. The cooler wall 
temperature allows higher DCS flow rates and concentrations. A 
silicon deposition rate of 2.28 gm/hr-cm was achieved with power 
consumption of 59 kWh/kg. Interpretation of data suggests that a 
2.8 gm/hr-cm deposition rate is possible. The 2.8 gm/hr-cm deposi- 
tion rate surpasses the goal of 2.0 gm/hr-cm. Power consumption 
and conversion should approach the program goals of 60 kWh/kg 
and 40%. Screening of lower cost materials of construction was 
done as a separate program segment. Stainless Steel (304 and 316), 
Hastalloy B, Monel 400 and 1010-1020 Carbon Steel were placed 
individually in an experimental scale reactor. Silicon was deposited 
from trichlorosilane feedstock. The resultant silicon was analyzed 
for electrically active and metallic impurities as well as carbon. No 
material contributed significant amounts of electrically active or 
metallic impurities, but all contributed carbon. Single crystal 
growth could not be maintained in most zone refining evaluations. 
No material need be excluded from consideration for use in con- 
struction of decomposition reactor components for production of 
photovoltaic grade silicon; however, further evaluation and the use 
of the low carbon alloys is considered essential. 


43092 (DOE/JPL/956046—10) Interactions of twin 
boundaries and dislocations in solar silicon. Topical technical 
report, October 1, 1983-June 28, 1984, Gleichmann, R.; Ast, 
D.G. (Cornell Univ., Ithaca, NY (USA). Dept. of Materials 
Science and Engineering). Jun 1984. Contract NAS-7-100- 
956046. 37p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE84013135. 

Most solar materials grown under the JPL program contain 
twin boundaries (e.g. EFG and WEB). These twin boundaries inter- 
act with dislocations during: (i) Plastic deformation during cool- 
down; (ii) stress relaxation during formation of the diffused junc- 
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tion. In (i) the twin boundaries restrict the movement of disloca- 
tions resulting in higher residual stresses being frozen in into the 
ribbon. In (ii) the twin boundaries act as concentrators of disloca- 
tions which lead to the formation of sub-boundaries, which, pene- 
trating a junction, lead to junction defects. For these reasons it is 
important to understand the mechanism of interaction. TEM and 
EBIC were used to study changes in the defect structure which oc- 
curred when rapidly grown, edge defined film fed growth silicon 
ribbons were processed at high temperatures. Twin boundaries, 
which comprise the major structural defects in the ribbons were 
found to act as strong obstacles to dislocation glide. The impedance 
of dislocation glide, possible mechanisms for slip transfer across 
twins, and implications for the mechanical and electrical properties 
of the silicon ribbons are discussed. A model is developed which 
explains both twin-induced grain boundary formation during recov- 
ery of the microstructure and also the generation of microtwins and 
second order twin joins by glide-induced twinning processes. 


43093 (DOE/JPL/956698—84/3) Process research of 
polycrystalline silicon material (PROPSM). Quarterly report 
No. 3, April 1, 1984-June 30, 1984. Culik, J.S. (Solarex 
Corp., Rockville, MD (USA)). Sep 1984. Contract NAS-7- 
100-956698. 1lp. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE84016497. 

This report summarizes work performed during the third 
quarter of an effort that began in November 1983. The intent of 
this program is to develop a passivation process (hydrogenation) 
that will improve the power generation of solar cells fabricated 
from presently-produced, large-grain, cast polycrystalline silicon 
(Semix), a potentially low-cost material. The program will consist 
of two phases. The first objective will be to verify the operation of 
a DC plasma hydrogenation system and to investigate the effect of 
hydrogen on the electrical performance of a variety of polycrystal- 
line silicon solar cells. The second objective will be to parameterize 
and optimize a hydrogenation process for cast polycrystalline sili- 
con, and will include a process sensitivity analysis. The sample 
preparation for the first phase is described. Additional results are 
summarized that we have obtained using our hydrogenation system 
without a plasma. 


43094 (N—83-33336) Development of metallization proc- 
ess. Garcia, A. III. (Spectrolab, Inc., Sylmar, CA (USA)). 


Apr 1983. 10p. (NASA-CR—172958; JPL—9950-824). 
NTIS, PC A02/MF AO1. 

Solar cells were produced using a Mo/Sn/TiH screen print- 
ed paste with a lead/borosilicate frit that are electrically compara- 
ble to control silver cells. The process is currently unsuccessful be- 
cause the soldering of interconnects to these cells has proved diffi- 
cult. Future work will investigate using CO instead of H2 as the 
reducing gas and putting an ITO coating on the cell prior to metal- 
lization. 


43095 (N—83-33659) Amorphous silicon solar cells. 
Ebara, K.; Homma, K.; Fukami, T.; Kobayashi, Y.; Abe, Y.; 
Aono, T. (Tokyo Denki Univ. (Japan)). Dec 1982. 18p. (In 
Japanese). NTIS, PC A08/MF AOl1. 

Theoretical study is made on the effect of localized states 
and internal field upon the conversion efficiency in graded-bandgap 
amorphous silicon solar cells. The distribution of localized states in 
the bandgap is approximated by two expressions, symmetrical and 
asymmetrical U shape. The internal electric field is assumed to be 
formed by doping a proper amount of impurity atoms. The space 
charge and the internal field are calculated by using the Poisson's 
equations. Collection efficiency of photo-generated carriers and 
photovoltaic conversion efficiency are obtained by solving a conti- 
nuity equation. The result of the analysis indicates that the concen- 
tration of doping impurity atoms required to produce a high inter- 
nal field depend strongly on the density of localized states and then 
distribution. In addition, the collection and the conversion efficien- 
cy depend on the distribution of the internal field. In the case of 
constant distribution of the field, efficient collection of photo-gener- 
ated carriers is shown. 


43096 (N—83-34454) Analysis of the reflective multi- 
bandgap solar cell concept. Stern, T.G. (General Dynamics 
Corp., St. Louis, MO (USA)). Jul 1983. 42p. (NASA-CR— 
168186). NTIS, PC A03/MF AO1. 
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A new and unique approach to improving photovoltaic con- 
version efficiency, the reflective multiband gap solar cell concept, 
was examined. This concept uses back surface reflectors and light 
trapping with several physically separated cells of different band- 
gaps to make more effective use of energy from different portions 
of the solar spectrum. Preliminary tests performed under General 
Dynamics Independent Research and Development (IRAD) fund- 
ing have demonstrated the capability for achieving in excess of 
20% conversion efficiency with aluminum gallium arsenide and sili- 
con. This study analyzed the ultimate potential for high conversion 
efficiency with 2, 3, 4, and 5 different bandgap materials, deter- 
mined the appropriate bandgaps needed to achieve this optimized 
efficiency, and identified potential problems or constraints. The 
analysis indicated that an improvement in efficiency of better than 
40% could be attained in this multibandgap approach, compared to 
a single bandgap converter under the same assumptions. Increased 
absorption loss on the back surface reflector was found to incur a 
minimal penalty on efficiency for two and three bandgap systems. 
Current models for bulk absorption losses in 3-5 materials were 
found to be inadequate for explaining laboratory observed transmis- 
sion losses. Recommendations included the continued development 
of high bandgap back surface reflector cells and basic research on 
semiconductor absorption mechanisms. 


43097 (N—83-36098) Low concentration ratio solar array 
for low Earth orbit multi-100kW application. Volume 2: 
Drawings. Final Report. Nalbandian, S.J.; French, E.P. 
(Rockwell International Corp., Downey, CA (USA). Satel- 
lite Systems Div.). Jul 1982. 175p. (NASA-CR—170870). 
NTIS, PC A08/MF AOl1. 

A preliminary design effort directed toward a low concen- 
tration ratio photovoltaic array system based on 1984 technology 
and capable of delivering multi-hundred kilowatts (300 kW to 100 
kW range) in low Earth orbit is described. The array system con- 
sists of two or more array modules each capable of delivering be- 
tween 113 kW to 175 kW using silicon solar cells or gallium arse- 
nide solar cells, respectively. The array module deployed area is 
1320 square meters and consists of 4356 pyramidal concentrator ele- 
ments. The module, when stowed in the Space Shuttle’s payload 
bay, has a stowage volume of a cube with 3.24 meters on a side. 
The concentrator elements are sized for a geometric concentration 
ratio (GCR) of six with an aperture area of 0.5 meters x 0.5 meters. 
Drawings for the preliminary design configuration and for the test 
hardware that was fabricated for design evaluation and test are pro- 
vided. 


43098 (N—84-15682) Thin N-I-P radiation resistant solar 
cells. Meulenberg, A. (Communications Satellite Corp., 
Clarksburg, MD (USA). COMSAT Labs.). Jul 1983. 36p. 
(NASA-CR— 168284). NTIS, PC A03/MF AO1. 

Several sets of N-I-P solar cells were fabricated from high 
resistivity silicon to test the effectiveness of various methods for 
hardening these devices against radiation. Different substrate mate- 
rials were used to provide information on the effects of dopant con- 
centration, silicon type, and the presence of oxygen. In some cells, 
P-type float-zone refined silicon of 800, 8000 and 15,000 omega-cm 
resistivity was used to provide a basis for studying resistivity and 
purity effects. In other cells, N-type silicon (approximately 800 
omega-cm) was used to allow a comparison of dopant type. 
Oxygen-rich, crucible-grown, silicon (approximately 100 omega-cm, 
p-type) will provide information on purity effects and defect getter- 
ing. Lithium was introduced into different types of silicon to deter- 
mine if mobile ions can reduce radiation induced defects in high re- 
sistivity material. Thin cells (2 mil) were fabricated to study the ef- 
fects of cell thickness and carrier injection on radiation damage. 
The electrical characteristics of the different sets of cells were 
measured, analyzed, and compared prior to shipment of the cells to 
NASA/Lewis for irradiation. 


43099 (N—84-16639) Solar cells of metal-free phthalo- 
cyanine dispersed in polyvinyl carbazole. 1: effects of the re- 
crystallization of H2PC on cell characteristics. Shimura, M.; 
Baba, H. (National Aeronautics and Space Administration, 
Washington, DC (USA)). Mar 1983. 19p. (NASA-TM— 
77043). NTIS, PC A02/MF AOl1. 
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The development of an organic semiconductor solar cell and 
the effects of the recrystallization of metal free phthalocyanine 
(H2PC) on the characteristics of NESA/H2PC-PVK/Au sandwich 
cells were investigated. Alfa-H2PC sandwich cells showed photo- 
voltage and photocurrent in a two direction opposite to that shown 
y as supplied H2PC cells, which consists mainly of beta-H2PC. 
Some difference was observed in the response times of the two 
cells. It is suggested that photocharacteristics change with the spe- 
cific resistance of the H2PC, which is related to its crystal forms. 
In the cells with low resistance H2PC carriers are generated in 
H2PC by illumination, while in high resistance H2PC cells, carriers 
are generated in PVK which is sensitized with H2PC. ? 


43100 (N—84-16646) Investigation of the texture surface 
silicon solar cell. Ronggiang, C.; Huilan, Q. (Air Force Sys- 
tems Command, Wright-Patterson AFB, OH (USA)). Oct 
1983. 17p. (AD-A—134250; FTD-ID(RS)T—1392-83). 
NTIS, PC A02/MF AO1. 

The optical and electrical properties of the texture surface 
silicon solar cell are analyzed and discussed. A new method of 
etching a texture surface by LiOH is presented and the mechanism 
of etching a texture surface is investigated. 


43101 (N—84-17224) Photovoltaic concentrator pointing 
dynamics and plasma igteraction study. Stern, T.G. (General 
Dynamics Corp., San Diego, CA (USA)). Jan 1984. 8p. 
NTIS, PC A15/MF AO1. 

The objectives of this experiment are to use the Space Tech- 
nology Experiments Platform (STEP) system to demonstrate the vi- 
ability of concentrator photovoltaic arrays by: (1) configuring a de- 
ployable mast on the STEP pallet with concentrator mass models 
and some active photovoltaic modules (2) measuring the array 
pointing dynamics under normal rotation as well as disturbance 
conditions (3) performing an array plasma interaction experiment to 
determine the steady-state plasma losses under various voltage con- 
ditions and (4) providing active distributed control of the support 
truss to determine the improvement in dynamic response. Experi- 
ment approach and test control and instrumentation are described. 


43102 (N—84-17225) Low concentration ratio solar array 
structural configuration. Nalbandian, S.J. (Rockwell Interna- 
tional Corp., Seal Beach, CA (USA)). Jan 1984. 14p. NTIS, 
PC A15/MF AOl1. 

The design and structural properties of a low concentration 
ratio solar array are discussed. The assembled module consists of 
six interconnected containers which are compactly stowed in a 
volume of 3.24 m(3) for delivery to orbit by the shuttle. The con- 
tainers deploy in accordian fashion into a rectangular area of 19.4 x 
68 meters and can be attached to the user spacecraft along the lon- 
gitudinal centerline of the end container housing. Five rotary incre- 
mental actuators requiring about 8 watts each will execute the 180- 
degree rotation at each joint. Deployable masts (three per side) are 
used to extend endcaps from the housing in both directions. Each 
direction is extended by three masts requiring about 780 watts for 
about 27 minutes. Concentrator elements are extended by the end- 
caps and are supported by cable systems that are connected be- 
tween the housings and endcaps. These power generating elements 
contain reflector panels which concentrate light onto the solar 
panels consisting of an aluminum radiator with solar cells posi- 
tioned within the element base formed by the reflectors. A flat wire 
harness collects the power output of individual elements for trans- 
fer to the module container housing harnesses. 


43103 (NP—4901346) Project on cadmium sulphide solar 
cells, May 1979-April 1981. (Jadavpur Univ., Calcutta 
(India)). 1982. 38p. NTIS (US Sales Only), PC A03/MF 
AO1. File Number DE84901346. 

Details are given of technological development in the area 
of CdS solar cells. A brief account is given of the earlier phases of 
work. Present progress is then presented. Advances are discussed 
for each step in the fabrication process: preparation of the substrate 
and deposition of the back contact layer; deposition of n-CdS layer 
on the substrate; formation of p-CueS layer on n-Cd§; fabrication of 
the front grid and effecting contact of the same with the p-Cu.S 
layer; and encapsulation. Cell parameters are then presented: I-V 
and C-V characteristics; spectral response, laser scanning, SEM, 
and stability. Finally, the problem of cost is addressed. (LEW) 
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43104 (SERI/CP—211-2130) Summary of the advanced 
high efficiency concepts subcontractors review meeting. (Solar 
Energy Research Inst., Golden, CO (USA)). Oct 1983. Con- 
tract AC02-83CH10093. 99p. (CONF-8310181—Absts.). 
NTIS, PC A05/MF AO1. File Number DE84000014. 

From SERI advanced high efficiency concepts subcontrac- 
tors review meeting; Golden, CO, USA (4 Oct 1983). 

Brief summaries are given of presentations on the topics of: 
new ideas for photovoltaic conversion; a high efficiency bulk 
graded band gap/pn junction solar cell structure at high concentra- 
tion ratios; development of high efficiency graded band gap p+-p-n 
GaAlAs/GaAs solar cells; an advanced AlGaAs-GaAs high effi- 
ciency concentrator solar cell; GaAs solar cell with low surface re- 
combination; theory of advanced high-efficiency concentrator cells; 
III-V high efficiency photovoltaic cells; advanced high efficiency 
concentrator cells; monolithic two-color/three-terminal GaAsP/ 
GaAsSb solar cells; high-efficiency thin-film and multijunction solar 
cells; review of the NASA space photovoliaic program; review of 
the Air Force space photovoltaic program; the Air Force manufac- 
turing program; an overview of Sandia FY84 advanced concentra- 
tor cell research; thin film gallium arsenide solar cell research; fab- 
rication of monocrystalline GaAs solar cells utilizing sacrificial 
NaCl substrates; and progress toward developiment of high efficien- 


. cy GaAs solar cells on silicon substrates. (1 EW) 


43105 (SERI/CP—311-2011) Phoiovoitaics advanced re- 
search and development 5th annual review meeting. (Solar 
Energy Research Inst., Golden, CO (USA)). May 1983. 
Contract AC02-77CH00178. 134p. (CONF-830551—Absts.). 
NTIS, PC A07/MF AO1. File Number DE83011979. 

From 5. SERI photovoltaic advanced research and develop- 
ment annual review meeting; Denver, CO, USA (19 May 1983). 

Brief summaries are given for presentations on the topics of: 
advanced high efficiency photovoltaic concepts; crystalline silicon 
photovoltaics; SERI research overviews; measurements of poly- 
crystalline and amorphous materials and solar cells; photoelectro- 
chemical cells; polycrystalline thin film solar cells; theory of photo- 
voltaic materials and cells; and amorphous thin film solar cells. 
(LEW) 


43106 (SERI/STR—231-2383) Wetland Biomass Produc- 
tion: emergent aquatic management options and evaluations. 
A final subcontract report. Pratt, D.C.; Dubbe, D.R.; 
Garver, E.G.; Linton, P.J. (Minnesota Univ., St. Paul 
(USA)). Jul 1984. Contract AC02-83CH10093. 150p. NTIS, 
PC A07/MF AOl1; 1; GPO Dep. File Number DE84013022. 

Portions are illegible in microfiche products. 

The high yield potential and attractive chemical composition 
of Typha make it a particularly viable energy crop. The Minnesota 
research effort has demonstrated that total annual biomass yields 
equivalent to 30 dry tonnes/ha (13 tons/acre) are possible in plant- 
ed stands. This compares with yields of total plant material be- 
tween 9 and 16 dry tonnes/ha (4 to 7 tons/acre) in a typical Minne- 
sota corn field. At least 50% of the Typha plant is comprised of a 
belowground rhizome system containing 40% starch and sugar. 
This high level of easily fermentable carbohydrate makes rhizomes 
an attractive feedstock for alcohol production. The aboveground 
portion of the plant is largely cellulose, and although it is not easily 
fermentable, it can be gasified or burned. This report is organized 
in a manner that focuses on the evaluation of the management op- 
tions task. Results from stand management research performed at 
the University of Minnesota during 1982 and 1983 are integrated 
with findings from an extensive survey of relevant emergent aquat- 
ic plant research and utilization. These results and findings are then 
arranged in sections dealing with key steps and issues that need to 
be dealt with in the development of a managed emergent aquatic 
bio-energy system. A brief section evaluating the current status of 
rhizome harvesting is also included along with an indexed bibliog- 
raphy of the biology, ecology, and utilization of Typha which was 
completed with support from this SERI subcontract. 686 refer- 
ences, 11 figures, 17 tables. 
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43107 (SERI/TP—211-2319) Electron channeling and 
EBIC studies of polycrystalline silicon sheets. Tsuo, Y.S.; 
Matson, R.J. (Solar Energy Research Inst., Golden, CO 
(USA)). May 1984. Contract AC02-83CH10093. 7p. 
(CONF-840561—25). NTIS, PC A02/MF AO0l1; 1; GPO 
Dep. File Number DE84004515. 

From 17. IEEE photovoltaic specialists conference; Kissim- 
mee, FL, USA (1 May 1984). 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Electron channeling and EBIC studies have been performed 
on silicon sheets grown by the edge-supported pulling (ESP) and 
low-angle silicon sheet (LASS) processes. We have found that the 
dominant grain structure of the ESP sheets is long, narrow grains 
with surface normals oriented near [011]; grains with this structure 
tend to have better electronic quality than random grains. We have 
also studied the twin-stabilized planar growth material of LASS 
sheets. This material, grown at 200 cm?/min, is essentially single- 
crystal. 


43108 (SERI/TP.—211-2335) Recent developments in 
photovoltaics. Stone, J.; Witt, E.; McConnell, R.; Flaim, T.; 
Surek, T.; Ritchie, D. (Solar Energy Research Inst., 
Golden, CO (USA)). May 1984. Contract AC02- 
83CH10093. 8p. (CONF-840561—24). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE84004528. 

From 17. IEEE photovoltaic specialists conference; Kissim- 
mee, FL, USA (1 May 1984). 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

In this paper we describe the long-term (late 1990s) cost and 
efficiency goals of the recently issued National Photovoltaics Pro- 
gram Five-Year Research Plan, technical goals which are based on 
a constant dollar electricity cost target of 6.5 cents/kWh. We next 
discuss an assessment using material requirements for estimating the 
potential of different PV technologies to meet these goals. This as- 
sessment suggests that thin-film PV technologies, especially amor- 
phous silicon, have much potential for achieving the long-term 
goals. Finally, we describe the recent achievements and near-term 
thrusts of the research efforts conducted by SERI. 


43109 (SERI/TP—211-2339) Advances and opportunities 
in the amorphous silicon research field. Sabisky, E.; Wallace, 
W.; Mikhall, A.; Mahan, H.; Tsuo, S. (Solar Energy Re- 
search Inst., Golden, CO (USA)). May 1984. Contract 
AC02-83CH10093. 8p. (CONF-840561—23). NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE84004526. 

From 17. IEEF photovoltaic specialists conference; Kissim- 
mee, FL, USA (1 May 1984). 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The amorphous materials and thin-film solar cells program 
was initiated by the US Department of Energy in 1978 and then 
transferred to the Solar Energy Research Institute. The aim of the 
present DOE/SERI program is to achieve 5-year DOE research 
goals by addressing photovoltaic research in single-junction amor- 
phous thin films as well as the most promising option in high-effi- 
ciency, multijunction solar cells. Multiyear subcontract awards initi- 
ated in 1983 were designed to demonstrate a stable, small-area, p-i-n 
solar cell of at least 12% (AMID) efficiency, a stable submodule of at 
least 8% (AMI) efficiency, a stable submodule of at least 8% 
(AMD) efficiency (total area, 1000 cm?), and a proof-of-concept 
multijunction amorphous silicon alloy thin-film solar cell that will 
lead to achieving an 18% efficiency goal in 1988. 


43110 (SERI/TP—212-2278) Characterization of bicrys- 
tal grain boundary properties using device structures. Hogan, 
S.; Schuyler, T.; Ciszek, T.F. (Solar Energy Research Inst., 
Golden, CO (USA)). May 1984. Contract AC02- 
83CH10093. 7p. (CONF-840561—22). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE84004509. 

From 17. IEEE photovoltaic specialists conference; Kissim- 
mee, FL, USA (1 May 1984). 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This work centers on the use of small (2 mm x 2 mm) photo- 
voltaic devices to determine the electrical characteristics of selec- 
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tive grain boundaries. The ESP bicrystal sheet growth method 
allows crystal orientation to be determined prior to growth and as 
such is an excellent tool for selective examination. Photolithogra- 
phic techniques of a special pattern and mesa etching were used to 
isolate areas on and around the grain boundaries for device charac- 
terization. Spreading resistance measurements over and next to the 
grain boundaries, as well as characterization, were used to study 
electrical effects of these grain boundaries. 


43111 (SERI/TP—212-2329) CulnSe.-based photoelec- 
trochemical cells: their use in characterization of thin 
CulnSe, films, and as photovoltaic cells per se. Cahen, D.; 
Chen, Y.W.; Ireland, P.J.; Noufi, R.; Turner, J.A.; Rincon, 
C.; Bachmann, K.J. (Solar Energy Research Inst., Golden, 
CO (USA); Universidad de Los Andes, Merida (Venezuela). 
Dept. de Fisica; North Carolina State Univ., Raleigh 
(USA). Dept. of Chemistry). May 1984. Contract ACO02- 
83CH10093. 8p. (CONF-840561—16). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE84004514. 

From 17. IEEE photovoltaic specialists conference; Kissim- 
mee, FL, USA (1 May 1984). 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Photoelectrochemistry has been employed to characterize 
the p-CuInSe2 component of the CdS/CulInSe2 on-metal and a non- 
aqueous electrolyte containing a redox couple not specifically ad- 
sorbed onto the semiconductor, we can test the films for photovol- 
taic activity and obtain effective electronic properties of them, 
before CdS deposition, in a nondestructive manner. Electrochemi- 
cal decomposition of CuInSe2 was investigated in acetonitrile solu- 
tions to determine the mechanism of decomposition (n and p) in the 
dark and under illumination. Electrochemical, solution chemical 
and surface analyses confirmed at the light-assisted decomposition 
of CulnSe: resulted in metal ions and elemental chalcogen. On the 
basis of the results from the electrocltemical decomposition, and 
studies on the solid state chemistry of the (CuoSe)/sub x/(In2Ses)/ 
sub 1-x/ system and surface analyses, the CulnSe2/polyiodide inter- 
face was stabilized and up to 11.7% conversion efficiencies were 
obtained. 


43112 (SERI/TP—212-2355) Glow discharge amorphous 
silicon tin alloys. Mahan, A.H.; Sanchez, A.; Williamson, 
D.L.; von Roedern, B.; Madan, A. (Solar Energy Research 
Inst., Golden, CO (USA); Universidad Nacional Autonoma 
de Mexico, Mexico City; Colorado School of Mines, 
Golden (USA)). Jun 1984. Contract AC02-83CH10093. 7p. 
(CONF-840561—21). NTIS, PC A02/MF AOl; 1; GPO 
Dep. File Number DE84013001. 

From 17. IEEE photovoltaic specialists conference; Kissim- 
mee, FL, USA (1 May 1984) 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

We present basic density of states, photoresponse, and trans- 
port measurements made on low bandgap a-SiSn:H alloys produced 
by RF glow discharge deposition of SiH,, He and Sn(CHs)s. Al- 
though we demonstrate major changes in the local bonding struc- 
ture and the density of states, the normalized photoresponse still re- 
mains poor. We provide evidence that two types of defect levels 
are produced with Sn alloying, and that the resultant density of 
states increase explains not only the n- to p-type conductivity tran- 
sition reported earlier, but also the photoresponse behavior. We 
also report that a-SiSn:H can be doped with P. From our device 
analysis we suggest that in order to improve the alloy performance 
significantly, the density of states should be decreased to levels 
comparable to or lower than those presently obtained in a-Si:H. 


43113 (SERI/TR—212-2084) Silicon for solar cells. 
Ciszek, T.F. (Solar Energy Reseafch Inst., Golden, CO 
(USA)). Apr 1984. Contract AC02-83CH10093. 50p. NTIS, 
PC A03/MF AOl; 1; GPO Dep. File Number DE84004503. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This report is an introduction to silicon solar cell technology 
and photovoltaic device operation. The conventional semiconduc- 
tor industry techniques for extraction of § from quartz, purification 
of silanes, chemical vapor deposition of crystalline silicon rods, 
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melt growth of silicon crystals, and fabrication of silicon polished 
wafers are reviewed. The report discusses the specific requirements 
of silicon for solar cells, particularly impurity effects. Nineteen dif- 
ferent crystal growth methods of silicon for solar cells are reviewed 
(both ingots and sheets). Sheet-growth methods are categorized by 
solid/liquid interface meniscus geometry and degree of shaper/melt 
interaction. Crystal growth rates and surface area generation rates 
are analyzed for sheet-growth configurations as well as combined 
ingot growth and wafering approaches. Several methods show 
promise of achieving high throughput rates. Finally, some of the 
characteristics of silicon which have led to its role as both a near- 
term and long-range premier photovoltaic material are summarized. 


43114 Collection efficiency and short circuit current in 
polycrystalline solar cells. Sen, K. (Dayanand Brijendra 
Swaroop College, Dehradun, 248001, India). Journal of Ap- 
plied Physics; 56: No. 6, 1841-1843(15 Sep 1984). 

Theoretical investigations of the influence of grain size on 
collection efficiency and short circuit current are made. It is found 
that the dominant mechanism of photogenerated carrier collection 
at small grain size (<5 pm) is the built-in field collection, whereas 
at higher grian sizes (> 10 pm) the collection is dominated by diffu- 
sion of carriers. 


43115 Variation in the diode quality factor with the insu- 
lator layer thickness for a metal-insulator-n-semiconductor 
solar cell. Goel, A.; Sharma, T.P. (Department of Physics, 
Institute of Advanced Studies, Meerut University, Meerut- 
250005, India). Journal of Applied Physics; 56: No. 6, 1872- 
1873(15 Sep 1984). 

The theoretical calculations for the diode quality factor "n” 
for a metal-insulator-n-semiconductor solar cell in the dark are pre- 
sented here by taking proper account of the effective mass for the 
holes. These calculations show that in the dark the diode quality 
factor n” increases with increasing insulator layer thickness 'd.” 
Results of the calculations agree well with experimental values ob- 
served by Card [Solid State Electron. 20, 971 (1977)]. 


43116 Stabilization of n-type silicon photoanodes against 
photoanodic decomposition with thin films of polyacetylene. 
Simon, R.A.; Wrighton, M.S. (Department of Chemistry, 
Massachusetts Institute of Technology, Cambridge, Massa- 
chusetts 02139). Applied Physics Letters; 44: No. 9, 930-932(1 
May 1984). 

Photoelectrochemical cells based on polyacetylene coated n- 
Si photoanodes, n-Si/(CH)/sub x/, in 11 M LiCl solutions contain- 
ing I-3/I” have been investigated. The n-Si/(CH)/sub x/ photoan- 
odes show a substantial improvement in durability compared to 
naked n-Si photoanodes. The efficiency of these photoelectrochemi- 
cal cells appears to be limited by a low observed quantum yield for 
electron flow due to absorption of light by the electrolyte solution 
and by the (CH)/sub x/ film. Overall efficiency of 1.9% of the con- 
version of 632.8-nm light (21 mW/cm?) can be sustained for >20 h 
without significant decline in efficiency. The n-Si/(CH)/sub x/ 
photoanode immersed in I-3/I- media behaves as a Schottky bar- 
rier or metal-insulator-semiconductor structure where the (CH)/sub 
x/ can be viewed as having a variable work function depending on 


the extent of doping. decomposition with thin films of polyacety- 
lene 


43117 Economic analysis of short and ultra-short rotation 
forestry. Shen, S.Y.; Vyas, A.D.; Jones, P.C. (Energy of 
Environmental Systems Div., Argonne National Lab., 9700 
South Cass Avenue, Argonne, IL 60493, USA; Dept. of In- 
dustrial Engineering & Management Science, Northwestern 
Univ., Evanston, IL 60201, USA). Resources and Conserva- 
tion; 10: No. 4, 255-270(1984). 

A model for determining the long-run optimal stationary 
harvesting cycle (rotation) for short rotation forestry is presented. 
The model uses a linear complementarity approach and is adapted 
from recent work in the area of economic growth theory. Use of 
the model in analysis of the effect of tree spacing on production 
cost and woody biomass prodction pattern allows identification of 
least-cost production systems and research and development needs. 
Analysis of two types of short rotation plantations, one with rela- 
tively large spacings within and between rows and the other in- 
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volving very dense planting, is presented. The approach of planting 
cuttings at very high density (up to 64 cuttings per square meter) 
results in trees growing in a manner similar to tall grasses and 
hence it is termed the ‘wood-grass’ approach. This wood-grass 
system, which would be the least cost system when the cost of 
planting stock is reduced through mechanical production and new 
high productivity planting equipment is developed, shows promise 
of acceptance by farmers as an annual crop. Revenues from the 
production of wood-grass would be realized annually and because 
the coppicing stumps would be small, land used for the production 
of wood-grass could be converted readily to the production of 
other crops, offering a high degree of crop flexibility. (Refs. 24). 


43118 Atomic structure of ion-implantation produced 
amorphous silicon and amorphous-crystalline interface struc- 
ture and kinetics. Narayan, J.; Fathy, D. (Oak Ridge Na- 
tional Lab., TN). Proceedings - Annual Meeting, Electron Mi- 
crosopy Society of America; 40: 122-123(1983). Contract W- 
7405-ENG-26. 

The structure of amorphous silicon determines its physical 
properties ranging from crystallization kinetics to efficiency of solar 
cells. One point of particular interest has been the existence of mi- 
crocrystallites in the amorphous phase. Different crystallization ki- 
netics were obtained for purely amorphous silicon and for amor- 
phous silicon having a trace of crystallinity. The incorporation of 
dopants into substitutional sites after solid-phase crystallization was 
also found to be affected by the degree of amorphousness. The pur- 
pose of this investigation was two fold: first, to characterize the 
structure of amorphous silicon, and second to study the structure of 
amorphous-crystalline interface. The importance of these two fac- 
tors in the crystallization phenomena is discussed. 


43119 Optical coatings for energy efficiency and solar ap- 
plications. Proceedings of the Seminar, Los Angeles, CA, Jan- 
uary 28, 29, 1982. Lampert, C.M. Bellingham, WA; Interna- 
tional Society for Optical Engineering (1982). 206p. 
(CONF-820107—). ; 

From SPIE optical coatings for energy efficiency and solar 
applications conference; Los Angeles, CA, USA (25 Jan 1982). 

Topics discussed include transparent heat mirror films, re- 
flective materials research, selective absorber coatings, and absorber 
and general solar optical coatings. Papers are presented on materi- 
als for transparent heat mirror coatings, on high-quality transparent 
heat reflectors of reactively evaporated indium tin oxide, on solar 
reflectors made from silver metallo-organic resinates, and on a cata- 
lytically deposited carbon solar selective absorber. Attention is also 
given to the optical properties of transparent heat mirrors based on 
thin films of TiN, ZrN, and HfN, to the agglomeration of thin 
metal films used in solar conversion devices, to the spectrally selec- 
tive properties of reactively sputtered Ni-C and NiN(x) films, and 
to the optical selectivity of oxidized stainless steel. 
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43120 (DOE/R8/06035—T1) Novel livestock water tank. 
Final report. Wegman, S. (Wegman (Steven), Pierre, SD 
(USA)). 1982. Contract FG48-81R806035. 16p. NTIS, PC 
A02; 3; GPO Dep. File Number DE84016371. 
Paper copy only, copy does not permit microfiche produc- 
tion. 
Novel photovoltaic system provides freeze protection for 
livestock tanks. Ranchers and farmers living in northern climates 
traditionally use electric resistance heaters to prevent there stock 
tanks from freezing in the winter. This traditional method has two 
distinct drawbacks, it is expensive and it uses large quantities of 
electrical power’ each year. This project is to design to keep water 
tanks ice free without either of those two drawbacks. In this 
project a small photovoltaic under 100 watts powered an air bub- 
bling system similar to ice prevention systems currently used to 
keep year round harbors open. This project is designed so that 
water from the bottom of the stock tank flows to the bottom of 
heat exchange barrier box 6 feet underground. Heat from the sur- 
rounding earth will flow into the heat exchanger and the incoming 
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cool water from the stock tank above. An airbubbler similar to that 
found in many aquariums will push the warm water up and will 
discharge the warm water into livestock tanks. 


43121 (N—83-34350) Effect of atmospheric drag on the 
design of solar-cell power systems for low Earth orbit. Kyser, 
A.C. (College of William and Mary, Newport News, VA 
(USA)). Jun 1983. 77p. (NASA-CR—166020). NTIS, PC 
A05/MF AOl1. 

The feasibility of reducing the atmospheric drag of low orbit 
solar powered satellites by operating the solar-cell array in a mini- 
mum-drag attitude, rather than in the conventional Sun pointing at- 
titude was determined. The weights of the solar array, the energy 
storage batteries, and the fuel required to overcome the drag of the 
solar array for a range of design life times in orbit were considered. 
The drag of the array was estimated by free molecule flow theory, 
and the system weights were calculated from unit weight estimates 
for 1990 technology. The trailing, minimum drag system was found 
to require 80% more solar array area, and 30% more battery capac- 
ity, the system weights for reasonable life times were dominated by 
the thruster fuel requirements. 


43122 (N—83-34450) Practical aspects of photovoltaic 
technology, applications, and cost. Rosenblum, L. (Michigan 
Univ., Ann Arbor (USA)). Dec 1982. 249p. (NASA-CR— 
168025). NTIS, PC Al1/MF AOI. 

Background, understanding, and computational tools needed 
to master the practical aspects of photovoltaic (PV) technology, ap- 
plication, and cost are presented. Stand alone silicon solar cell, flat 
plate systems in the range of 1 to 25 kWH/day output are dis- 
cussed. Topics covered include: operation and performance of each 
of the major system components, safety, installation, operation and 
maintenance, and electrical loads. Application experience and 
trends are presented. Indices of electrical service performance are 
reliability, availability, and voltage control are discussed, and the 
known service performance of central station electric grid, diesel 
generator, and PV stand alone systems are compared. The PV 
system sizing methods are reviewed and compared, and a proce- 
dure for rapid sizing is described and illustrated by the use of sever- 
al sample cases. The rapid sizing procedure yields an array and bat- 
tery size that corresponds to a minimum cost system for a given 
load requirement, insolation condition, and desired level of service 
performance. The PV system capital cost and levelized energy cost 
are derived as functions of service performance and insolation. 


43123 (N—83-35444) Prospects for solar electric power 
stations in orbit. Vanke, V. (Joint Publications Research 
Service, Arlington, VA (USA)). Sep 1983. 3p. NTIS, PC 
A05/MF AOl1. 

The feasibility of solar powered electric power stations in 
orbit is discussed. The application of modern science and technolo- 
gy to the use of solar energy generated from space is examined, and 


the utilization of direct solar energy for terrestrial conditions is out- 
lined. 


43124 (N—83-35497) Photovoltaic stand-alone modular 
systems. Phase 2. Final Report. Naff, G.J.; Marshall, N.A. 
(Hughes Aircraft Co., Long Beach, CA (USA). Support 
Systems). Jul 1983. 105p. (NASA-CR—168230). NTIS, PC 
A06/MF AO1. 

The final hardware and system qualification phase of a two 
part stand-alone photovoltaic (PV) system development is covered. 
The final design incorporated modular, power blocks capable of ex- 
panding incrementally from 320 watts to twenty kilowatts (PK). 
The basic power unit (PU) was nominally rated 1.28 kWp. The 
controls units, power collection buses and main lugs, electrical pro- 
tection subsystems, power switching, and load management circuits 
are housed in a common control enclosure. Photo-voltaic modules 
are electrically connected in a horizontal daisy-chain method via 
Amp Solarlok plugs mating with compatible connectors installed on 
the back side of each photovoltaic module. A pair of channel rails 
accommodate the mounting of the modules into a frameless panel 
support structure. Foundations are of a unique planter (tub-like) 
configuration to allow for world-wide deployment without restric- 
tion as to types of soil. One battery string capable of supplying ap- 
proximately 240 ampere hours nominal of carryover power is speci- 
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fied for each basic power unit. Load prioritization and shedding 
circuits are included to protect critical loads and selectively shed 
and defer lower priority or noncritical power demands. The base- 
line system, operating at approximately 2 1/2 PUs (3.2 kW pk.) was 
installed and deployed. Qualification was successfully complete in 
March 1983. Since that time, the demonstration system has logged 
approximately 3000 hours of continuous operation under load with- 
out major incident. 


43125 (N—83-36548) Low concentration ratio solar array 
for low Earth orbit multi-100 kW application. Volume 1: 
Design, analysis and development tests. Final Report. (Rock- 
well International Corp., Downey, CA (USA). Space Div.). 
Jul 1983. 201lp. (NASA-CR—170869). NTIS, PC A10/MF 
AOl. 

A preliminary design effort directed toward a low concen- 
tration ratio photovoltaic array system capable of delivering multi- 
hundred kilowatts (300 kW to 1000 kW range) in low earth orbit is 
described. The array system consists of two or more array modules 
each capable of delivering between 113 kW to 175 kW using silicon 
solar cells or gallium arsenide solar cells, respectively. The array 
module deployed area is 1320 square meters and consists of 4356 
pyramidal concentrator elements. The module, when stowed in the 
Space Shuttle’s payload bay, has a stowage volume of a cube with 
3.24 meters on a side. The concentrator elements are sized for a 
geometric concentration ratio (GCR) of six with an aperture area 
of .25 sq. m. The structural analysis and design trades leading to the 
baseline design are discussed. It describes the configuration, as well 
as optical, thermal and electrical performance analyses that support 


the design and overall performance estimates for the array are de- 
scribed. 


43126 (N—84-12233) Space station energy sizing. Rice, 
R.R. (National Aeronautics and Space Administration, 
Houston, TX (USA). Lyndon B. Johnson Space Center). 
Dec 1983. 6p. NTIS, PC A10/MF AO1. 

A general schematic for a space station power system is de- 
scribed. The major items of interest in the power system are the 
solar array, transfer devices, energy storage, and conversion equip- 
ment. Each item will have losses associated with it and must be uti- 
lized in any sizing study, and can be used as a checklist for itemiz- 
ing the various system components. 


43127 (N—84-16166) SUN WORSHIPER: McCready's 
Solar Challenger flies over the English Channel. Penner, H. 
(National Aeronautics and Space Administration, Washing- 
ton, DC (USA)). Dec 1983. 12p. (NASA-TM—77327). 
NTIS, PC A02/MF AOl1. 

The background for the project of a solar-powered aircraft, 
designed and built by Dr. Paul McCready of California, is reported 
with details on the aircraft design and its flight across the English 
Channel. 


43128 (N—84-16643) Value of residential photovoltaic 
systems: a com ive assessment. Borden, C.S. (Jet Pro- 
pulsion Lab., Pasadena, CA (USA)). Sep 1983. 106p. 
(NASA-CR—173205; JPL-PUB—83-63). NTIS, PC A06/ 
MF AOl. 

Utility-interactive photovoltaic (PV) arrays on residential 
rooftops appear to be a potentially attractive, large-scale application 
of PV technology. Results of a comprehensive assessment of the 
value (i.e., break-even cost) of utility-grid connected residential 
photovoltaic power systems under a variety of technological and 
economic assumptions are presented. A wide range of allowable 
PV system costs are calculated for small (4.34 kW (p) sub ac) resi- 
dential PV systems in various locales across the United States. Pri- 
mary factor in this variation are differences in local weather condi- 
tions, utility-specific electric generation capacity, fuel types, and 
customer-load profiles that effect purchase and sell-back rates, and 
non-uniform state tax considerations. Additional results from this 
analysis are: locations having the highest insolation values are not 
necessary the most economically attractive sites residential PV sys- 
tems connected in parallel to the utility demonstrate high percent- 
ages of energy sold back to the grid, and owner financial and tax 
assumptions cause large variations in break-even costs. Significant 
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cost reduction and aggressive resolution of potential institutional 
impediments (e.g., liability, standards, metering, and technical inte- 
gration) are required for a residential PV marker to become a 
major electric-grid-connected energy-generation source. 


43129 (SAND—84-7145C) Microcomputer control of a 
residential photovoltaic power conditioning system. Bose, 
B.K.; Steigerwald, R.L.; Szczesny, P.M. (General Electric 
Co., Schenectady, NY (USA). Corporate Research and De- 
velopment Dept.). 1984. Contract AC04-76DP00789. 26p. 
(CONF-8410100—2). NTIS, PC A03/MF A0Ol1; 1; GPO 
Dep. File Number DE84013867. 

From IEEE Industry Applications Society meeting; Chica- 
go, IL, USA (1 Oct 1984). 

Portions are illegible in microfiche products. 

Microcomputer-based control of a residential photovoltaic 
power conditioning system is described. The microcomputer is re- 
sponsible for array current feedback control, maximum power 
tracking control, array-safe zone steering control, phase-locked ref- 
erence wave synthesis, sequencing control, and some diagnostics. 
The control functions are implemented using Intel 8751 single-chip 
microcomputer-based hardware and software. The controller has 
been tested in the laboratory with the prototype power conditioner 
and shows excellent performance. 
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43130 (DOE/ET/21007—6) 10 MWe Solar Power Plant 
Collector System foundation requirements. Revision A. 
(Martin Marietta Corp., Denver, CO (USA). Denver Div.). 
Dec 1978. Contract AC03-79ET21007. 7p. (STMPO—S575). 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE84015298. 

Portions are illegible in microfiche products. 

This document defines the interface and survey requirements 
for the foundation, bolt circle and conduit routing for the 10 MWe 
Solar Pilot Plant Collector System. 


43131 (DOE/ET/21007—7) 10 MWe Solar Pilot Plant 
heliostat installation instructions. (Martin Marietta Corp., 
Denver, CO (USA). Denver Div.). Jan 1979. Contract 
AC03-79ET21007. 1lp. (STMPO—S576). NTIS, PC A02/ 
MF AO1; GPO Dep. File Number DE84015279. 

This installation plan includes the steps and tooling necessary 
for installation of a heliostat assembly in the heliostat field. 


43132 (DOE/SF/10539—21) 10 ME/sub e/ solar ther- 
mal central receiver pilot plant. Phase II. Acceptance plan. 
(Martin Marietta Corp., Denver, CO (USA). Denver Div.). 
12 Oct 1981. Contract AC03-80SF10539. 16p. (STMPO— 
571). NTIS, PC A02/MF A0O1; 1; GPO Dep. File Number 
DE84015449. 

Portions are illegible in microfiche products. 

This Phase II Acceptance Plan presents the various Quality 
Assurance and Test Activities required to achieve acceptance of 
the Phase II Collector System (CS). Definition is provided for the 
various steps of the acceptance process. These steps will incremen- 
tally establish the acceptability of the hardware at completion of 
each phase of installation and checkout. The final step will be 
formal delivery and acceptance of the full field. In addition, the test 
support equipment and associated facilities required for the support- 
ive activities which lead to acceptance are presented. 


43133 (DOE/SF/10539—22) 10 MWe solar thermal cen- 
tral receiver pilot plant. Collector subsystem functional test 
plan. (Martin Marietta Corp., Denver, CO (USA)). 17 Nov 
1981. Contract AC03-80SF10539. lip. (STMPO—572). 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE84015281. 

Portions are illegible in microfiche products. 

This Phase II Collector Subsystem Functional Test Plan pre- 
sents the functional testing to be performed to demonstrate the 
readiness of the Collector Subsystem for the Integrated Acceptance 
Tests. The functional testing will be performed with the collector 
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subsystem as a stand-alone subsystem. In this context, all heliostat 
operational commands will be issued from the Heliostat Array Con- 
troller (HAC) and heliostat responses will be verified by visual 
means and from the HAC status displays. 


43134 (DOE/SF/10539—23) 10 MWe solar pilot plant. 
Collector subsystem integrated acceptance test plan. Rose, 
G.R. (Martin Marietta Corp., Denver, CO (USA)). Apr 
1981. Contract AC03-80SF10539. 8p. (STMPO—573). 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE84015276. 

This Collector Subsystem Integrated Acceptance Test Plan 
presents the Peoperational testing, the interfaces of the Collector 
Subsystem integrated with the Plant Control System, and technical 


support requirements to conduct the startup and Acceptance Test- 
ing. 


43135 (DOE/SF/10539—24) Assembly canting fixture 
operations: Phase 2. Revision 2. (Martin Marietta Corp., 
Denver, CO (USA). Denver Div.). 4 May 1981. Contract 
AC03-80SF 10539. 29p. (STMPO—574). NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE84015280. 

Portions are illegible in microfiche products. 

The assembly canting tool is designed to provide a means of 
measuring the canted position of each of the twelve mirror assem- 
blies of a reflective assembly. The tool consists of a central support 
pedestal which interfaces with the reflective assembly's control arm 
interface. The central support uses production type control arms 
and a representative mass stiffness of the pedestal/drive mechanism 
of a heliostat. Calibration, preliminary operations, canting oper- 
ations, and post alignment operations are described. 


43136 (DOE/SF/11558—T8) Solar Thermal Advanced 
Research Center final technical report, January 1, 1983-De- 
cember 31, 1983. Bomar, S.H. Jr.; Elfe, T.B.; Mackie, P.E.; 
Neale, D.H. (Georgia Inst. of Tech., Atlanta (USA). Engi- 
neering Experiment Station). 1984. Contract AC03- 
81SF11558. 194p. NTIS, PC A09/MF AO1; 1; GPO Dep. 
File Number DE84014879. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The Georgia Tech Solar Thermal Advanced Research 
Center (STARC) program had as a primary objective: the develop- 
ment of a sound technology base for future solar thermal energy 
systems through research in specific aras related to high tempera- 
ture applications. Significant improvement in conversion efficiency 
and future expansion in to a broadened range of commercial mar- 
kets can be achieved through the use of clean, high temperature, 
radiant energy which can be uniquely produced by high concentra- 
tion ratio, solar thermal energy systems. The emphasis is on re- 
search in those areas where an understanding or experience base is 
lacking in phenomena related to the behavior of materials, diagnos- 
tic techniques and direct flux absorption in a-high temperature, 
direct solar flux environment which may be found in advanced 
solar thermal energy converion systems. The following research 
tasks: (1) high temperature window materials for solar thermal re- 
ceivers; (2) high temperature ceramic materials for solar thermal re- 
ceivers; (3) modeling of materials for service life and failure pro- 
duction; (4) surface temperature measurements in a high solar flux 
environment; and (5) design, construction, and testing of a direct 
flux entrainment reactor. 


43137 (N—83-33326) Air Force Logistics Command 
(AFLC) solar thermal plant. Final Report. (Jet Propulsion 
Lab., Pasadena, CA (USA)). Apr 1983. 65p. (NASA-CR— 
172975; JPL—9950-840). NTIS, PC A04/MF AOl1. 

The plant proved its capability to deliver the desired energy 
product in a USAF industrial environment. The collector proved 
capable of energy conversion at insolation levels up to 25% below 
design minimum. The plant and the project were negatively affect- 
ed by severe winter weather, with total insolation during the test 
period 60 percent less than the expected value. Environmental ef- 
fects reduced plant availability to 55 percent. Only five, minimally 
good operating days were experienced during the test period. The 
subsequent lack of performance data prohibits the drawing of gen- 
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eral conclusions regarding system performance. System operability 
was rated generally high. The only inhibiting factor was the diffi- 
culty in procuring replacement parts for rapid repair under USAF 
stockage and procurement policies. No inherently serious system 
failures were recorded, although a thermostatic valve malfunction 
in the freeze protection system ultimately took 30 days to repair. 


43138 (N—83-33333) Cost analysis of an air Brayton re- 
ceiver for a solar thermal electric power system in selected 
annual production volumes. Final Report. (Pioneer Engineer- 
ing and Manufacturing Co., Warren, MI (USA); Jet Propul- 
sion Lab., Pasadena, CA (USA)). Dec 1981. 76p. (NASA- 
CR—172970; JPL—9950-829). NTIS, PC A05/MF AO01. 

Pioneer Engineering and Manufacturing Company estimated 
the cost of manufacturing and Air Brayton Receiver for a Solar 
Thermal Electric Power System as designed by the AiResearch Di- 
vision of the Garrett Corporation. Production costs were estimated 
at annual volumes of 100 1,000 5,000 10,000 50,000 100,000 and 
1,000,000 units. These costs included direct labor, direct material 
and manufacturing burden. A make or buy analysis was made of 
each part of each volume. At high volumes special fabrication con- 
cepts were used to reduce operation cycle times. All costs were es- 
timated at an assumed 100% plant capacity. Economic feasibility 
determined the level of production at which special concepts were 
to be introduced. Estimated costs were based on the economics of 
the last half of 1980. Tooling and capital equipment costs were esti- 
mated for each volume. Infrastructure and personnel requirements 
were also estimated. 


43139 (SAND—84-8180) Solar One solar thermal central 
receiver pilot plant 1983 meteorological data report. (McDon- 
nell Douglas Astronautics Co., Huntington Beach, CA 
(USA)). Jun 1984. Contract AC04-76DR00789. 463p. NTIS, 
PC A20/MF AOl1; 1; GPO Dep. File Number DE84015987. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Meteorological data recorded at the Solar One 10 MWe 
Pilot Plant during a Startup and Initial Evaluation Test Program 
during 1983 are presented. Additionally, a general plant description 
is provided, plus specific information on the type, quantity, and lo- 
cation of meteorological equipment and instrumentation at the 


power plant which are being used to record the meteorological 
data. 


43140 (SAND—84-8233) Performance of high-tempera- 
ture central receiver systems. De Laquil, P. III; Anderson, 


J.V. (Sandia National Labs., Albuquerque, NM (USA)). Jul 
1984. Contract AC04-76DP00789. 52p. NTIS, PC A04/MF 
A01; 1; GPO Dep. File Number DE84015695. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The development of central receiver technology for the pro- 
duction of electricity is reasonably well established. One possible 
direction for future research and development efforts funded by the 
Department of Energy is high-temperature, high-performance sys- 
tems. In this paper, the performance of central receiver systems is 
investigated for a range of heliostat sizes, field configurations, plant 
sizes, and receiver temperatures. The maximum plant efficiency 
achievable in a central receiver system that uses simple cavity ge- 
ometry is shown for a range of receiver temperatures. The impact 
of changes in heliostat size, field packing density, and canting and 
focusing strategies on system efficiency are investigated over a 
range of plant sizes. The results of the study underscore the impor- 
tance of accommodating high absorber plane fluxes in order to effi- 
ciently produce working temperatures at or above 1200°C. 


43141 S-band microwave generation with sperical gyro- 
cons. Rankin, J.E.; Tallerico, P.J. (Los Alamos Scientific 
Lab., NM). Space Solar Power Review; 1: No. 4, 289- 
297(1980). 

The authors examine the benderless, spherical gyrocon as a 
power amplifier at UHF and S-band frequencies using computer 
simulations. The principal tube qualities are outlined at S-band, 
with particular attention to 2.45-GHz parameters. The authors find 
highly efficient operation predicted at that frequency with high-unit 
device power, around 1.8-MW input. Cooling requirements per unit 
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area are comparable with klystrons at much lower power. We com- 
pare other power levels at 2.45 GHz, and performance at constant 
input power at other frequencies. Potential improvements to gyro- 
con design are discussed. 


43142 Recent developments in the space transportation 
system for the solar power satellite. Davis, H.P. Space Solar 
Power Review; 1: No. 4, 375-381(1980). 

The transportation session of the SPS Program Review held 
by the U.S. Department of Energy (DOE) and NASA at Lincoln, 
Nebraska on April 23-25, 1980 was a good overview of the current 
status of the space vehicles dedicated to the SPS program. Empha- 
sis, correctly, was upon the highest cost element of the system - the 
launch vehicle. A major conclusion from the session was that an 
improved program strategy on SPS launch vehicle development is 
emerging. A much smaller HLLV (100 ton payload class) can dras- 
tically reduce the present $24 billion HLLV investment to initiate 
placement of operational SPSs. A more advanced, much larger, 
HLLV can be developed during the 30-year (or more) placement 
interval to drastically reduce the recurring costs and thus the in- 
vestment cost ($/kW) of the average SPS. Use of a near-equatorial 
launch site, either on shore (Kourou) or an offshore structure can 
also reduce Reference System transportation costs. 


1408 Ocean Energy Systems 


43143 (DOE/CE/30718—T1) Correlation and reassess- 
ment of the OTEC plant power cycle. Final report. Heydt, 
G.T.; Leidenfrost, W.; McDonald, A.T.; Ogborn, L.L. 
(Purdue Univ., Lafayette, IN (USA). Inst. for Interdiscipli- 
nary Engineering Studies). Jul 1984. Contract ACO01- 
82CE30718. 247p. NTIS, PC All/MF A0Ol1; 1; GPO Dep. 
File Number DE84015467. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The purpose of this effort is to investigate alternative system 
concepts and component configurations to improve performance of 
the OTEC power system. Reliability, Availability, and Maintain- 
ability (RAM) characteristics were examined along with various 
methods of converting energy into utility-grade energy. A research 
program consisting of five tasks was developed: development of en- 
gineering guidelines for OTEC systems; thermal and mechanical 
evaluation of components; evaluation of electrical system require- 
ments; evaluation of operating strategies for OTEC plants; and ap- 
plication of modern technology to OTEC design choices. These 
studies are discussed in detail along with recommendations and 
conclusions. 
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43144 (BFR-R—57-1983) Solar heating in combination 
with energy storage for swimming baths. A feasibility study. 
Larsson, I. (Statens Raad foer Byggnadsforskning, Stock- 
holm (Sweden)). 1983. 28p. (In Swedish). NTIS (US Sales 
Only), PC A03/MF A0O1. File Number DE84750577. 

Against the background of the relatively short bathing 
season for open-air swimming pools, installation of solar collectors 
for heating is economically suspect. The objective of this feasibility 
study has been to look for alternative uses for the heat from such 
collector installations, so that their annual utilization times can be 
extended beyond the bathing season. Methods of reducing energy 
consumption and of optimizing the solar energy plant for each spe- 
cific installation have been considered. Energy balances have been 
prepared and assessed through measurement of water and air tem- 
peratures and recording of meteorological conditions. Methods of 
rating and optimizing solar collectors, and use of indoor and out- 
door pools as energy stores, are described. Economic conditions for 
two specific alternatives are illustrated. The results of the feasibility 
study indicate that the energy requirements of open-air pools 
cannot properly be met using flat-plate solar collectors alone. Other 
methods, such as covering the pools when not in use, accumulation 
of surplus heat from sunny days, reduction of shower water tem- 
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peratures and a certain contribution from conventional additional 
heating, are required. 


43145 (DOE/CS/30159—T3) Solar remodeling in south- 
ern New Mexico. Price, G. (ed.). (New Mexico State Univ., 
Las Cruces (USA). New Mexico Solar Energy Inst.). 
[1984]. Contract AC02-79CS30159. 118p. NTIS, PC A06/ 
MF AO1; 1; GPO Dep. File Number DE84015701. 

Portions are illegible in microfiche products. 

This guide is designed to provide assistance to homeowners 
in answering some basic questions: Will solar energy work for my 
present home. What method would be most effective. How much 
will it cost. Can and should I build it myself. What can I expect in 
dealing with designers and contractors. 


43146 (DOE/R5/10300—T1) Specifications for a solar 
greenhouse at Indiana University East, Richmond, Indiana. 
(Indiana Univ., Bloomington (USA)). 10 May 1982. Con- 
tract FG02-81R510300. 55p. NTIS, PC A04/MF AOI; 1; 
GPO Dep. File Number DE84015665. 

Portions are illegible in microfiche products. 

This report consists of specifications for a solar greenhouse 
and an attached potting shed. Brief results of a temperature survey 
are given. 


43147 (DOE/R8/03065—T1) Solar domestic water pre- 
heating for the Downtowner Retirement Apartments. Final 
report. (Downtowner Retirement Apartments, Great Falls, 
MT (USA)). 20 Aug 1982. Contract FG48-81R803065. 4p. 
NTIS, PC A02; 3; GPO Dep. File Number DE84015798. 

Paper copy only, copy does not permit microfiche produc- 
tion. 

This project consisted of installing and monitoring the per- 
formance of 980 sq. ft. of trickle collectors for domestic preheating 
of the Downtowner Retirement Apartments. Good performance of 
the system is reported. 


43148 (DOE/R8/06431—T1) Development of an exterior 
insulating mechanism for passive solar walls. Final report. 
Christianson, L. (Christianson (Les), Brookings, SD (USA)). 
[1984]. Contract FG48-80R806431. 13p. NTIS, PC A02/MF 
A0l1; 1; GPO Dep. File Number DE84015790. 

Portions are illegible in microfiche products. 

A movable, mechanically operated, insulated cover for insu- 
lating and protecting the exterior side of south-facing window walls 
typical of passive solar homes was designed, built and tested. The 
shutter, which covers an 8 ft by 32 ft glass wall on a house near 
Brookings, South Dakota, is constructed of 4 in. of styrofoam insu- 
lation sandwiched between 3/8 in. plywood. The shutter consists of 
two 4-1/3 ft by 33 ft sections which are raised or lowered by 
cables. Each section is attached to a mechanical drive operated by 
a 1/2 HP electric motor coupled to a worm gear box which auto- 
matically locks in position whenever re-energized. Major problems 
encountered were (1) selection of a motor and gear box combina- 
tion which locked in position when de-energized to avoid problems 
which could occur during a power outage, (2) design of the door 
guide system to minimize possibilities of the door sections binding 
or catching while moving up or down, and (3) minimizing the door 
system cost to enhance the economic feasibility of insulating passive 
window walls at night. Energy consumption can be reduced by ap- 
proximately 80,000 to 90,000 Btu/ft?-y by using this window cover 
device. Material costs for the cover are approximately $8.00/ft2 


43149 (DOE/R8/08032—T1) Fort Laramie Community 
Greenhouse. Final report. (Fort Laramie Energy Conserva- 
tion, WY (USA)). 1984. Contract FG48-81R808032. 6p. 
NTIS, PC A02; 3; GPO Dep. File Number DE84015784. 
Paper copy only, copy does not permit microfiche produc- 


tion. 

The Fort Laramie Community Greenhouse was designed as 
an attached structure to the existing Community Fire Station. Siting 
on the available lot was influenced by adjacent buildings, and the 
final dimensions were derived by using a Sun Chart to protract the 
angle of the winter sun for maximum solar gain. The construction 
of this 12 ft x 32 ft structure is described. 
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43150 (ETEC—83-6) Roof pond systems. Marlatt, W.P.; 
Murray, K.A.; Squier, S.E. (Energy Technology Engineer- 
ing Center, Canoga Park, CA (USA)). 1 Apr 1984. Contract 
AC03-76SF00700. 453p. NTIS, PC A20/MF A0Ol1; 1; GPO 
Dep. File Number DE84016401. 

Portions are illegible in microfiche products. 

This report provides a single-source document useful to ar- 
chitects, engineers, builders, and homeowners that addresses numer- 
ous aspects of roof pond design, construction, and performance. An 
introduction to the roof pond passive solar space heating and cool- 
ing concept is provided, including basic methods of operation and 
system configurations adaptable to different climates. A brief histo- 
ry of the development of the roof pond concept is presented, and 
several existing roof pond buildings located throughout the United 
States are described. The regional applicability of roof ponds in 
both heating and cooling service; design considerations relating to 
architecture, heating and cooling aspects, and structural require- 
ments; and current heat transfer relations important in roof pond 
design are examined. A chapter on roof pond system materials and 
components is included. It contains tables of material properties; de- 
scriptions of available and installed components; installation, oper- 
ation, and maintenance concerns; and a compilation of operating ex- 
perience to date. The results of actual performance testing of sever- 
al instrumented roof pond buildings are presented, and in certain 
cases, these results are compared with roof pond performance simu- 
lation results. A life-cycle cost study of two roof pond homes is de- 
veloped, and the results are compared with the life-cycle costs of 
two similar conventional residences. This document has application 
to many related roof pond concepts, such as the Cool Pool and 
Energy Roof. An extensive bibliography is provided. 


43151 (NP—4770337) Energy-conserving construction. 
(Bundesministerium fuer Raumordnung, Bauwesen und 
Staedtebau, Bonn (Germany, F.R.)). 1983. 97p. (In 
German). NTIS (US Sales Only), PC A05/MF AOl. File 
Number DE84770337. 

Economic and efficient use of energy plus utilization of al- 
ternative technologies is one of the big tasks of the future especially 
when considering the limited fuel supply and the environmental 
hazards resulting from them. Energy awareness in construction 
aims at minimising the consumption of primary energy in general 
while taking aspects of economic efficiency into account. Problems 
of integrating construction and the utilization of buildings into the 
ecological and natural environment have to be considered. Based 
on these ideas the book explains the fundamentals of energy tech- 
nology and subsequently reports on energy consumption and 
energy utilization. Active and passive solar systems and heat stor- 
age devices permit to make use of solar energy. Measures of plan- 
ning and construction which serve to reduce energy consumption 
and increase heat conservation are explained, a catalogue of meas- 
ures of energy-conserving construction is set up containing poten- 
tial, aspects and planning characteristics. Possibilities of energy-con- 
serving construction measures are illustrated by means of numerous 
drafts of energy-conserving houses. 


43152 (NP—4770439) Utilization of solar energy in state- 
owned buildings in Berlin. (Bundesministerium fuer Fors- 
chung und Technologie, Bonn (Germany, F.R.)). 1982. 
166p. (In German). NTIS (US Sales Only), PC A08/MF 
AOl. File Number DE84770439. 

On this meeting it is reported two parts of a research 
project: 1. The performance of solar collectors, most of them flat 
plate types, and of heat pumps, installed on state-owned buildings 
in West-Berlin (F.R.G.) is examined under operating conditions. In 
general the collectors serve to service water heating or serve as a 
heat source of heat pumps. The heat pumps serve to space heating 
and to water heating and are mostly combined with conventional 
oil or gas furnaces or are assisted by district heating. The cost of 
the devices and of installation and some operation experiences are 
reported. 2. A metering project accompanies several collector and 
heat pump devices. The installation of measuring instruments, 
mostly calorimeters, is demonstrated graphically and measuring re- 
sults are listed. Moreover a project of the Common Market is pre- 
sented which is called Pilot Test Facility and is installed in 8 euro- 
pean countries: these are nearly identical solar collector devices for 
water heating. The reference device in the Federal Republic of 
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Germany is also sponsored by the Federal Minister of Research and 
Technology, as well as the other devices on the state owned build- 
ings in West-Berlin. 


43153 (NP—4770439, pp 1-21) Energy saving measures 
within the scope of the ‘Program for future investments of the 
Government of the Federal Republic of Germany’. 
Hlawiczka, H. 1982. (In German). NTIS (US Sales Only), 
PC A08/MF AO1. File Number T184770439. 

In Utilization of solar energy in state-owned buildings in 
Berlin. 

In this introductory statement the concept and the aims of 
the Program for future investments, which is sponsored by the fed- 
eral ministry of research and technology are expanded. This pro- 
gram sponsors more than 100 solar collector and heat pump devices 
installed on state-owned buildings. In this meeting it is reported 
about several solar devices, most of them with flat plate collectors 
and solar assisted heat pumps, all installed on buildings in West- 
Berlin, F.R.G. Installation and operation experiences and measuring 
results will be presented on this meeting. These results shall be 
useful for house owners, crafts and industry and help to rise politi- 
cal acceptance and spread new energy saving technologies. 


43154 (NP—4770439, pp 22-49) Pilot test facility for 
solar systems. Hanitsch, R. 1982. (In German). NTIS (US 
Sales Only), PC A08/MF A0O1. File Number T184770439. 

In Utilization of solar energy in state-owned buildings in 
Berlin. 

A description is given of the european community and feder- 
al republic of Germany-sponsored research project of a solar pilot 
test facility. This exists of nearly identical reference devices in the 
community countries. Solar collectors are combined with an air 
source heat pump and a water source heat pump. The heating 
demand of the fictional residential building amounts 10 kW. The 
thermic situation of the building and inhibatants behaviour are sim- 
ulated. Operating experiences of the reference device in West- 
Berlin, Federal Republic of Germany are summarized. 


43155 (NP—4770439, pp 50-55) Flat plate collectors as 
facade elements for domestic water heating and thermal insu- 
lation. Maeiss, M. 1982. (In German). NTIS (US Sales 
Only), PC A08/MF AO1. File Number T184770439. 

In Utilization of solar energy in state-owned buildings in 
Berlin. 

The long term examination of operation and economy of flat 
plate collectors as a part of buildings is intended. As a part of an 
experimental device a collector field of 40 m? is installed on an uni- 
versity building in Berlin, F.R.G. The optimization of control 
equipment, performance testing and the optimization of construc- 
tion design are further tasks. First operating experiences are sum- 
marized. 


43156 (NP—4770439, pp 56-61) Federal Construction 
Board and the several years lasting investment program for 
growth and environmental provision. Kind, H.G. 1982. (In 
German). NTIS (US Sales Only), PC A08/MF A011. File 
Number T184770439. 

In Utilization of solar energy in state-owned buildings in 
Berlin. 

It is introduced to the projects which are attended by the 
Federal Construction Board in Berlin, Federal Republic of Germa- 
ny, as a part of the "Programe for Future Investments” and which 
consist of 17 installations in Germany and abroad. Most of solar de- 
vices serve for domestic water heating, some for space heating 
when assisted by heat pumps. The design and planning works 
began 1978. While swimming pool heating and domestic water 
heating by solar collectors did not reveal problems, space heating 
was not feasible without heat pumps and space cooling revealed 
large problems. 


43157 (NP—4770439, pp 62-67) Solar heating device for 
space heating and domestic water heating, combined with a 
heat pump and a conventional heating system for an experi- 
mental building (prefabricated building). Kind, H.G. 1982. (In 
German). NTIS (US Sales Only), PC A08/MF A011. File 
Number T184770439. 
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In Utilization of solar energy in state-owned buildings in 
Berlin. 

The integrated solar collector device (34 m?) supports, as- 
sisted by heat pump using solar storage water, the domestic water 
heating and space heating which is moreover provided by district 
heating. Technical indications and costs are given. 


43158 (NP—4770439, pp 74-93) Solar heating device for 
service water heating combined with a conventional heating 
system, warm water supply for 55 apartments and a canteen 
for 100 persons (full board). Kind, H.G. 1982. (In German). 
NTIS (US Sales Only), PC A08/MF AOl1. File Number 
1184770439. 

In Utilization of solar energy in state-owned buildings in 
Berlin. 

The report is divided into one of the installing firm, one of 
the plant managers and one of the measuring team. Two solar col- 
lector fields of 64 m? each are installed on two roofs of an apart- 
ment building in West Berlin (FRG). They provide hot water addi- 
tional to a conventional water heater. The technical concept and 
the control system are described. Some troubles with material's cor- 
rosion is reported. The manager reports about the hot water supply 
system, about costs of the device and the installation and about op- 
eration experiences. The device is surveyed by 2 calorimeters. 
Measured values, including energy efficiency, in the summer of 
1982 are listed. 


43159 (NP—4770439, pp 94-104) Solar service hot water 
device combined with a conventional heating system (gas). 
Service hot water supply for use in 19 apartments and 26 
flats. Kind, H.G. 1982. (In German). NTIS (US Sales Only), 
PC A08/MF AO1. File Number T184770439. 

In Utilization of solar energy in state-owned buildings in 
Berlin. 

The installing firm and the plant manager present separate 
reports about a flat plate collector device on a residential building 
in West-Berlin, FRG. The firm reports about the installation and 
the control systems of the device. Corrosion problems of collectors 
and ways to avoid them are discussed in general. The manager de- 
scribes briefly the technical set-up and safety demands, installation 
characteristics and costs of the device. 


43160 | (NP—4770439, pp 105-115) Solar heating device 
for use in a guest house. Kind, H.G. 1982. (In German). 
NTIS (US Sales Only), PC A08/MF A0Ol. File Number 
1184770439. 

In Utilization of solar energy in state-owned buildings in 
Berlin. 

A flat plate solar collector field of 100 m? is combined with 
a heat pump for use in a guest house in West-Berlin, F.R.G. Solar 
water is piped to an underground storage (9700 1) which serves as 
heat source for the heat pump. The collector and the heat pump 
provide together service hot water, the heat pump moreover pro- 
vides space heating, supported by district heating. The costs of the 
device components are listed. A critical assessment of imperfections 
in the device concept is given. Measured values (meteorologic data, 
energy input and output and performance) are presented. A con- 
comitant metering program just started to work. Value, taken 
during 11 weeks in 1982 are presented. 


43161 (NP—4770439, pp 116-128) Application of solar 
technology for service water heating for use in three floor 
apartment house (8 flats) owned by the Federal Republic of 
Germany. Adolph. 1982. (In German). NTIS (US Sales 
Only), PC A08/MF A0O1. File Number T184770439. 

In Utilization of solar energy in state-owned buildings in 
Berlin. 

The meteorological background, installation characteristics 
and some operation experiences of a flat plat collector device (74 
m?) with a solar water storage tank of 2000 m? installed to a resi- 
dential building in West-Berlin, Federal Republic of Germany, are 
described. The operation revealed the too small dimensioned stor- 
age. The costs of device and installation works are listed as well as 
metering results (6 calorimeters are installed) in 1982. 
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43162 (NP—4770439, pp 129-142) Application of solar 
technology for service water heating for use in an apartment 
house owned by the Federal Republic of Germany (3 floors 
and 20 flats). Adolph. 1982. (In German). NTIS (US Sales 
Only), PC A08/MF AO0O1. File Number T1I84770439. 

In Utilization of solar energy in state-owned buildings in 
Berlin. 

The installing firm, the plant manager and the metering team 
report about the heat-pipe-collector device (66 m?), combined with 
an underground solar water compensating storage tank (9700 m*) 
and installed to a residential building in West-Berlin, Federal Re- 
public of Germany. Technical specifications of the collectors and 
the technical concept of the device are outlined. The plant manager 
reports about the costs of equipment and installation and about op- 
eration experiences. Measured results in 1982 are given (solar radi- 
ation heat flow, energy efficiency; 7 calorimeters are installed). 


43163 (NP—4770439, pp 143-154) Application of solar 
technology for service water heating for use in an apartment 
house owned by the Federal Republic of Germany (51 flats). 
Adolph. 1982. (In German). NTIS (US Sales Only), PC 
A08/MF AO1. File Number T184770439. 

In Utilization of solar energy in state-owned buildings in 
Berlin. 

The plant managers and the measuring team report about 2 
solar collectors plants (82 m?, 176 m7”) installed to 2 residential 
buildings in West-Berlin, Federal Republic of Germany. The oper- 
ation revealed defects of the plastic coverings of the collectors and 
of the control system. Costs of equipment and installation are listed. 
Measuring results of both devices in the summer of 1982 are given 
(solar radiation, heat flow measured by 5, respectively 6 calori- 
meters). 


43164 (NP—4770439, pp 155-161) Measuring program 
on solar devices for use in buildings owned by the Federal Re- 
public of Germany. Valentin, G.; Hanitsch, R. 1982. (In 
German). NTIS (US Sales Only), PC AO8/MF AOl. File 
Number T184770439. 

In Utilization of solar energy in state-owned buildings in 
Berlin. 

In the scope of the program for future investments, that 
sponsors the installation of solar devices, this measuring program is 
sponsored. 6 solar collector devices, preponderantly with flat plate 
collectors, installed on state-owned residential buildings in West- 
Berlin, Federal Republic of Germany are covered by this program. 
Selecting criteria of the plants are outlined as well as problems of 
installation of measuring instruments (above all calorimeters). The 
measurements allow a comparison between different, trade marks of 
collectors, especially their energy efficiency, their contribution to 
energy conservation and fault liability. Preliminary results are sum- 
marized. 


43165 (PB—84-208214) Residential Solar Heating Dem- 
onstration: final report of the management support contractor, 
Volume 4. Corrosion problems. Final report. (BE and C En- 
gineers, Inc., Tukwila, WA (USA)). Jun 1983. 0069p. NTIS, 
PC A04/MF AOl1. 

This document provides solar energy system engineers, de- 
signers, and manufacturers with actual experience data on corrosion 
and corrosion - related problems in liquid solar systems and with 
design recommendations oriented to reducing corrosion in this type 
of system. In October 1979, HUD began a project to repair solar 
systems, installed under the Residential Solar Heating Demonstra- 
tion program, which were reported by the owners as having oper- 
ational problems. Corrosion was found to be involved in nearly all 
of the liquid systems that were repaired. This report contains data 
and findings derived from the inspection reports and repair specifi- 
cations prepared to correct the corrosion problems encountered. 
The report contains a description of the solar repair program; a 
simplified explanation of the causes of corrosion in piping systems; 
a description of various piping systems found in liquid solar sys- 
tems; and a detailed summary of corrosion problems encountered in 
the various parts of ... -t, L€., fluid - transport system, storage 
tanks, solar colleciors and collector - support systems. Recommen- 
dation: ~f /14a. should be done and what should be avoided to 
minimize corrosion in liquid solar systems are included. Recommen- 
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dations are grouped by design and installation and maintenance 
considerations. Tables, figures, and nine references are supplied. 
(Author abstract modified). 


43166 (PB—84-208222) Residential Solar Heating Dem- 
onstration: final report of the management support contractor, 
Volume 5. Summary of data findings. Final report. (BE and 
C Engineers, Inc., Tukwila, WA (USA)). Jun 1983. 0080p. 
NTIS, PC A05/MF AO1. 

This report summarizes the findings and analysis from the 
data collected in the Residential Solar Heating Demonstration. 
Much of the data collected was part of a formal effort designed to 
produce information about the grants issued, the solar systems de- 
signed or constructed, the technical and economic performance, 
and the marketability and consumer acceptance of solar heating. 
The grant data describe the people and project locations and give 
basic information about the solar systems and the residences they 
serve. The grantee report data describe the experiences of the 
builder - developer. Data on utility consumption was collected 
from over 11,000 bills from both solar - heated and conventionally 
heated homes. Market and consumer acceptance data were collect- 
ed from surveys of all the important participants that played a part 
in the consumer's ultimate choice of a residence. This data showed 
that institutional policies neither encouraged nor discouraged resi- 
dential solar development. Data on the technical characteristics of 
solar systems describe the design information submitted on a sample 
of both active and passive systems. Data on technical concerns 
showed that more problems occurred with active solar systems 
than were expected. Instrumented data were collected by monitor- 
ing over 100 active and passive solar energy systems. Figures, 
tables, 10 references, and data directories are included. 


43167 (PB—84-208289) Use of active solar heating and 
domestic hot water (DHW) systems in single family homes: 
technical findings and lessons learned from the HUD solar 
demonstration program. Freeborne, W.; Mara, G. (Depart- 
ment of Housing and Urban Development, Washington, DC 
(USA). Building Technology Div.). Dec 1982. 0133p. 
NTIS, PC A07/MF AO1. 

This report describes the technical experiences with active 
solar space and domestic water heating systems installed in single 
family homes. It is intended to assist members of the home building 
and solar industries to provide their customers with satisfactory 
products and installations and to avoid some of the problems 
caused by improper equipment, system design, and installation. 
Two chapters focus on liquid and air systems. Problems are dis- 
cussed by subsystem: collectors, transport, storage, distribution, and 
control. Industry responsibility, including cooperation during the 
construction phase and responsiveness during the occupancy phase, 
are considered. The conclusion notes that system efficiency, which 
now runs in the 10 to 30 - percent range, can be greatly improved 
if the solar and home building industries make greater efforts to 
properly insulate pipes, ducts, and storage; assure system operation 
at the proper time; and minimize leaks through valves or dampers. 
Additional suggestions are given. Graphs, photographs, footnotes, a 
glossary, and selected bibliographies are provided. 


43168 (SERI/TR—252-2067) Influence of Prandtl 
number on natural convection heat transfer correlations. 
Bohn, M.S.; Anderson, R. (Solar Energy Research Inst., 
Golden, CO (USA)). Jul 1984. Contract AC02-83CH10093. 
25p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE84013006. 

The influence of fluid properties, specifically the Prandtl 
number, as previously developed heat transfer measurements in 
water-filled enclosures is examined. According to the available lit- 
erature, changing the Prandtl number from 0.7 (air) to 5 (water) in- 
creases the heat transfer by roughly 15% for various geometries. 
This effect was tested and confirmed in a cubical test cell by re- 
placing the water in the test cell with air and repeating a series of 
experiments. The results were then compared with previously de- 
veloped heat transfer correlations in water. 
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43169 (TVA/OP/ECR—84/56) Lakeland Wesley Village 
monitoring results for June 1982-May 1983. (Tennessee 
Valley Authority, Chattanooga (USA). Div. of Energy 
Conservation and Rates). Jan 1984. 117p. NTIS, PC A06/ 
MF AO1. File Number DE84901781. 

Design features of the energy-efficient 96-unit apartment and 
community building of the Lakeland Wesley Village, an elderly 
housing development located in Marshall County, Kentucky, in- 
clude the following: an atrium with clerestory windows, super insu- 
lation (R-19 walls, R-30 apartment ceilings, and R-40 in the atrium 
ceiling), earth bermed on the north side and minimal glazing on the 
north, east and west Trombe walls, an active solar water heating 
system for proving potable hot water for the living units and laun- 
dry facilities, and individual heat pumps at each living unit. Data 
collection from monitoring between June 1982 and May 1983 is de- 
scribed. Data summaries and analysis and conclusions are presented. 


1410 Solar Collectors And Concentrators 


REFER ALSO TO CITATION(S) 14100043119 


43170 (BMFT-FB-T—84-054) Heat pipe collector adapta- 
tion to solar energy plants in consideration of a selective coat- 
ing. Flesch, T. (Dornier-System G.m.b.H., Friedrichshafen 
(Germany, F.R.); Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany, F.R.)). Apr 1984. 165p. (In 
German). NTIS (US Sales Only), PC A08/MF A011. File 
Number DE84752146. 

A selective coating is characterized by a high absorption co- 
efficient for solar radiation and a low thermal emissivity. The SO- 
LAROX-II-process is an anodic coating process with a good dura- 
bility. Laboratory experiments were transferred into a manufactur- 
ing process. The increase in efficiency and the application of selec- 
tive coated heat pipe collectors in different solar energy plants 
were investigated. For optimization of solarthermal systems the 
’Thesa-I-program was created. The efficiency of the heat pipe 
collector was improved by the SOLAROX-II selective coating. 
The collector can be produced in an economical way by reducing 
its weight. 


43171 (BNL—34937) Thin polymer film collectors as a 
contribution to the solar industry. Wilhelm, W.G. (Brookha- 
ven National Lab., Upton, NY (USA)). Jun 1984. Contract 
AC02-76CH00016. 6p. (CONF-840622—13). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE84015299. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

Achievements made in research on thin polymer film solar 
flat-plate collectors using monocoque construction techniques are 
briefly discussed. The significance of these achievements for cost 
reduction of flat-plate collectors without compromising perform- 
ance is briefly discussed. 


43172 (DOE/CS/30667—T1) Analysis of technical issues 
for national collector performance certification methods. Final 
technical report. (Solar Rating and Certification Corp., 
Washington, DC (USA)). 28 Oct 1982. Contract FGO1- 
81CS30667. 136p. NTIS, PC A0O7/MF AO1; 1; GPO Dep. 
File Number DE84015201. 

Portions are illegible in microfiche products. 

A summary of issues addressed, analytical methods, findings, 
and recommendations of the Solar Rating and Certification Corpo- 
ration (SRCC) is presented under the following headings: Adminis- 
tration of the SRCC solar collector certification program; SRCC 
adoption of a solar water heating system certification and rating 
program; SRCC laboratory criteria; SRCC methodology for solar 
collector thermal performance ratings; mixture of direct versus dif- 
fuse radiation in SRCC’s rating methodology; SRCC methodology 
for tracking concentrators; and future directions of SRCC. Details 
of the SRCC collector certification program are included in 12 at- 
tachments. 
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43173 (DOE/R8/01010—T1) Use of economical off-shelf 
vacuumware bottles (hot soup type) as solar evacuated tubes. 
Final technical report, 1 January 1981-31 July 1982. No- 
vinger, H.E. (Novinger (Harry E.), Englewood, CO 
(USA)). Aug 1982. Contract FG48-81R801010. 35p. NTIS, 
PC A03; 3; GPO Dep. File Number DE84015671. 

Paper copy only, copy does not permit microfiche produc- 
tion. 

Three air type solar collector modules using vacuum insulat- 
ed bottles and three different absorbers were designed, built, and si- 
multaneously tested for comparison of performance. One absorber 
was flat black paint on cylinders, one was black chrome on copper 
cylinders and one was ordinary dark brown house insulation known 
as rock wool. A liquid type solar collector was also designed, built, 
and tested, which employed similar components of the air type col- 
lectors except for painted cans inserted in the short vacuumware 
bottles serving as the evacuated-tubes. Similar tests were made of 
flat plate type solar collectors using similar absorbers. The results 
of these tests are presented. 


43174 (N—84-16640) Solar thermal technology evalua- 
tion, fiscal year 1982. Volume 1: executive summary. (Jet 
Propulsion Lab., Pasadena, CA (USA)). Jul 1983. 36p. 
(NASA-CR—173190; JPL-PUB—83-60-Vol.1). NTIS, PC 
A03/MF AO1. 

Three primary solar concepts the central receiver, parabolic 
dish, and parabolic trough are investigated. To a lesser extent, the 
hemispherical bowl and salt-gradient solar pond are also being stud- 
ied. Each technology is described. 


43175 (N—84-16641) Solar thermal technology evalua- 
tion, fiscal year 1982. Volume 2: technical. (Jet Propulsion 
Lab., Pasadena, CA (USA)). Jul 1983. 169p. (NASA-CR— 
173191; JPL-PUB—83-60-Vol.2). NTIS, PC A08/MF AOl1. 

The technology base of solar thermal energy is investigated. 
The materials, components, subsystems, and processes capable of 
meeting specific energy cost targets are emphasized, as are system 
efficiency and reliability. 


43176 (N—84-16644) Solar parabolic technology evalua- 
tion. (Jet Propulsion Lab., Pasadena, CA (USA)). Sep 1983. 
38p. (NASA-CR—173203; JPL-PUB—83-73). NTIS, PC 
A03/MF AOl1. 

The activities of the JPL Solar Thermal Power Systems Par- 
abolic Dish Project for FY 1982 are summarized. Included are dis- 
cussions on designs of module development including their concen- 
trator, receiver, and power conversion subsystems. Analyses and 
test results, along with progress on field tests, Small Community 
Experiment System development, and tests at the Parabolic Dish 
Test Site are also included. 


43177 (PB—84-189315) Thermal comparison among sev- 
eral beverage can solar collectors. Forest Service general 
technical report. Chen, P.Y.S. (North Central Forest Experi- 
ment Station, St. Paul, MN (USA)). Mar 1984. 9p. 
(FSGTR-NC—92). NTIS, PC A02/MF AOI. 

Four air-heated solar collectors were built using four differ- 
ent configurations of aluminum beverage cans. The collectors were 
then tested for four seasons for their efficiency. One of the collec- 
tors was also evaluated for one season for the effect of air velocity 
on efficiency, temperature rise, and power consumption of the col- 
lector. 
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43178 (DTH-LV-MEDD—116) Heat storage units using 
a salt hydrate as storage medium based on the extra water 
principle. Furbo, S. (Danmarks Tekniske Hoejskole, 
Lyngby. Lab. for Varmeisolering). Jan 1982. 122p. NTIS 
(US Sales Only), PC A06/MF AOl. File Number 
DE84750561. 

This report describes the work of the research project No. 
ESA-S-040-DK-~(G), heat storage units using a salt hydrate as stor- 
age medium based on the extra water principle. The project was 
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carried out with support from the European Communities. A heat 
of fusion storage unit for solar heating systems for domestic hot 
water supply was constructed. The unit was examined experimen- 
tally with five different storage materials. The storage materials 
were salt hydrates based on the extra water principle, a heat of 
fusion storage method demonstrated in two earlier projects support- 
ed by the Commission of the European Communities. The experi- 
ments resulted in knowledge of the thermal behaviour of the heat 
storage unit, and hereby knowledge of how to construct a heat of 
fusion storage unit with good thermal qualities. Calculations of the 
total yearly utilized solar energy for small solar heating systems for 
domestic hot water supply were carried out, both with hot water 
tanks and heat of fusion storage units as heat storages. Based on 
these calculations the advantages by using heat of fusion storage 
units, instead of hot water tanks in small solar heating sytems for 
domestic hot water supply, were elucidated. 


15 GEOTHERMAL ENERGY 
1501 Resource Status And Assessment 
REFER ALSO TO CITATION(S) 15010043184 


43179 (DOE/ID/12079—115) US Department of Energy 
State Coupled Resource Assessment Program. Final report 
for FY 1983. Foley, D.,. (Utah Univ., Salt Lake City (USA). 
Earth Science Lab.). Jan 1984. Contract AC07-791D12079. 
26p. (ESL—132). NTIS, PC A03/MF A01; GPO Dep. File 
Number DE84016612. 

The State Coupled Program has been instrumental in identi- 
fying low- and moderate-temperature geothermal resources 
throughout the nation. In several cases, such as Pagosa Springs, 
Colorado, development has taken place that would not have oc- 
curred without the program. Twenty-two maps depicting geother- 
mal resources have raised the profile of this alternative energy. Nu- 
merous reports produced within each state have transferred the 
data compiled to public and technical audiences. 


43180 The outlook for geopressured-geothermal energy 
and associated natural gas. Dorfman, M.D. (Univ. of Texas 
at Austin, Dept. of Petroleum Eng., Austin TX). Geother- 
mal Energy Magazine; 11: No. 11, 11(Nov 1983). 

This article discusses the exploration by the USDOE of the 
geopressured basin located on the northern Gulf of Mexico basin 
along the Texas and Louisiana coastal region. As a result of natural 
gas price increases during the 1970s and the decontrol of prices for 
gas contained in geopressured brines by the Natural Gas Policy Act 
(NGPA) of 1978, the methane dissolved in geothermal waters has 
received increased attention. Recoverable methane is estimated to 
range from 100 to 2,500 trillion cubic feet in aquifers in the basin. 
Field tests have shown that temperatures at 15,000 feet are usually 
in the range of 275 to 300°F, making electricity production margin- 
al by either binary or dual-flash processes. Since there have been 
no demonstrations of geothermal applications, the primary emphasis 
has been directed toward natural gas production. 


1502 Geology And Hydrology Of Geothermal Systems 


REFER ALSO TO CITATION(S) 15020043185 


43181 Interpretation of earth tide response of three deep, 
confined aquifers. Narasimhan, T.N.; Kanehiro, B.Y.; With- 
erspoon, P.A. (Earth Sciences Division, Lawrence Berkeley 
Laboratory). Journal of Geophysical Research; 89: No. B3, 
1913-1925(10 Mar 1984). 

The response of a confined, areally infinite aquifer to exter- 
nal loads imposed by earth tides is examined, Because the gravita- 
tional influence of celestial objects occurs over large areas of the 
earth, the confined aquifer is assumed to respond in an undrained 
fashion. Since undrained response is controlled by water compress- 
ibility, earth tide response can be directly used only to evaluate 
porous medium compressibility if porosity is known. Moreover, 
since specific storage S/sub s/ quantifies a drained behavior of the 
porous medium, one cannot directly estimate S/sub s/from earth 
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tide response. Except for the fact that barometric changes act both 
on the water surface in the well and on the aquifer as a whole 
while stress changes associated with earth tides act only in the aqui- 
fer, the two phenomena influence the confined aquifer in much the 
same way. In other words, barometric response contains only as 
much information on the elastic properties of the aquifer as the 
earth tide response does. Factors such as well bore storage, aquifer 
transmissivity, and storage coefficient contribute to time lag and 
damping of the aquifer response as observed in the well. Analysis 
shows that the observation of fluid pressure changes alone, without 
concurrent measurement of external stress changes, is sufficient to 
interpret uniquely earth tide response. In the present work, change 
in external stress is estimated from dilatation by assuming a reasona- 
ble value for bulk modulus. Earth tide response of geothermal 
aquifers from Marysville, Montana. East Mesa, California; and Raft 
River Valley, Idaho, were analyzed, and the ratio of S3 to porosity 
was estimated. Comparison of these estimates with independent 
pumping tests show reasonable agreement. 


1503 Geothermal Exploration And Exploration 
Technology 


REFER ALSO TO CITATION(S) 15030043180 


43182 (DOE/AL/16863—T1) Subsurface fracture map- 
ping from geothermal wellbores. Final report. Hartenbaum, 
B.A.; Rawson, G. (H-Tech Labs., Inc., Santa Monica, CA 
(USA)). Aug 1983. Contract AC04-81AL16863. 218p. 
NTIS, PC A10/MF AOl1; 1; GPO Dep. File Number 
DE84008842. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

To advance the state-of-the-art in Hot Dry Rock technolo- 
gy, and evaluation is made of (1) the use of both electromagnetic 
and acoustic radar to map far-field fractures, (2) the use of more 
than twenty different conventional well logging tools to map bore- 
hole-fracture intercepts, (3) the use of magnetic dipole ranging to 
determine the relative positions of the injection well and the pro- 
duction well within the fractured zone, (4) the use of passive micro- 
seismic methods to determine the orientation and extent of hydrau- 
lic fractures, and (5) the application of signal processing techniques 
to fracture mapping including tomography, holography, synthetic 
aperture, image reconstruction, and the relative importance of 
phase and amplitude information. It is found that according to cal- 
culations, VHF backscatter radar has the potential for mapping 
fractures within a distance of 50 +- 20 meters from the wellbore. A 
new technique for improving fracture identification is presented. 
The range of acoustic radar is five to seven times greater than that 
of VHF radar when compared on the basis of equal resolution, i.e., 
equal wavelengths. Analyses of extant data indicate that when used 
synergistically the (1) caliper, (2) resistivity dipmeter, (3) teleview- 
er, (4) television, (5) impression packer, and (6) acoustic transmis- 
sion are useful for mapping borehole-fracture intercepts. A new 
model of hydraulic fracturing is presented which indicates that a 
hydraulic fracture is dynamically unstable; consequently, improve- 
ments in locating the crack tip may be possible. The importance of 
phase in signal processing is stressed and those techniques which 
employ phase data are emphasized for field use. 


43183 (DOE/ET/28393—T2) Geothermal assessment of 
a portion of the Escalante Valley, Utah. Klauk, R.H.; Gour- 
ley, C. (Utah Geological and Mineral Survey, Salt Lake 
City (USA)). Dec 1983. Contract AS07-77ET28393. 59p. 
NTIS, PC A04/MF AOl1; 1; GPO Dep. File Number 
DE84015964. 

Portions are illegible in microfiche products; Special Studies 
63. 

In February 1981, the Utah geological and Mineral Survey. 
(UGMS) contracted with the Department of Energy (DOE) to 
evaluate the geothermal potential of an area proposed for a possible 
Missile Experimental (MX) operations base in the Escalante Valley 
region of Utah. Exploration techniques employed included a tem- 
perature survey, chemical analysis of springs and wells, and temper- 
ature-depth measurements in holes of opportunity. The highest 
water temperatures recorded in the area, with the exceptions of a 
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60°C (140°F) geothermal exploration hole and Thermo Hot 
Springs (42 to 78°C or 108 to 172°F), were 27 and 28°C (81 and 
82°F) at two wells located northwest of Zane, Utah. 


43184 (DOE/ID/12030—T4) Geothermal resource 

sessment for North Dakota. Final report. Gosnold, W.D. ir. 
(North Dakota Univ., Grand Forks (USA). Dept. of Geolo- 
gy). Apr 1984. Contract FC07-791D 12030. 116p. NTIS, PC 
A06/MF A01; GPO Dep. File Number DE84016128. 

Temperatures in four geothermal aquifers, Inyan Kara (Cre- 
taceous), Mission Canyon (Mississippian), Duperow (Devonian), 
and Red River (Ordovician) are in the range for low and moderate 
temperature geothermal resources within an area of about 130,000 
km? in North Dakota. The accessible resource base is 13,500 x 107* 
J., which, assuming a recovery factor of 0.001, may represent a 
greater quantity of recoverable energy than is present in the basin 
in the form of petroleum. A synthesis of heat flow, thermal conduc- 
tivity, and stratigraphic data was found to be significantly more ac- 
curate in determining formation temperatures than the use of linear 
temperature gradients derived from bottom hole temperature data. 
The thermal structure of the Williston Basin is determined by the 
thermal conductivities of four principal lithologies: Tertiary silts 
and sands (1.6 W/m/K), Mesozoic shales (1.2 W/m/K), Paleozoic 
limestones (3.2 W/m/K), and Paleozoic dolomites (3.5 W/m/K). 
The stratigraphic placement of these lithologies leads to a complex, 
multicomponent geothermal gradient which precludes use of any 
single component gradient for accurate determination of subsurface 
temperatures. 


43185 A reconnaissance study of the hydrothermal char- 
acteristics of Pilgrim S Alaska. Osterkamp, T.E.; 
Gosink, J.P. (Geophysical Institute, University of Alaska, 
Fairbanks, Alaska). Journal of Energy Resources Technology; 
106: No. 1, 96-102(Mar 1984). 

A reconnaissance level study of the Pilgrim Springs geother- 
mal system was conducted to determine the near-surface thermal 
regime and to obtain information on the ground water flow regime 
within the thawed ground area. Measurements included soil tem- 
peratures, apparent electrical conductivity of the soil, electrical 
conductivity and temperature in the Pilgrim River, saturated hy- 
draulic conductivity of the soil and ground water flow characteris- 
tics (direction and velocity). In addition the size, number and char- 
acteristics (geometry, direction of flow) of nearsurface convective 
plumes were investigated. Measured temperature profiles were used 
to estimate ground water flow velocities. There are approximately 
2-3 km? of thawed ground surrounded by permafrost on the order 
of 100m in thickness. The highest temperatures were found in the 
southwest quadrant of the thawed area where a pool of ground 
water at ~ 92°C exists at 14-32 m below the ground surface. Tem- 
perature measurements suggest that water in the pool is flowing lat- 
erally and vertically. Temperature and electrical conductivity meas- 
urements suggest that this pool of water underlies most of the 
thawed ground area although the possibility of several, unconnect- 
ed sources of hot water and multiple pools has not been ruled out. 
Conductivity measurements suggest that hot and/or saline water 
rises in convective plumes from the pool at about 40-60 sites. The 
Pilgrim River appears to be heated by heat transfer from the geo- 
thermal area. Saline ground water enters the Pilgrim River, prob- 
ably through its bed, increasing the conductivity of the river water. 


1506 Environmental Aspects And Waste Disposal 


43186 (CONF-840721—2) Regional and local subsidence 
in Louisiana. Trahan, D.B. (Louisiana Geological Survey, 
Baton Rouge (USA)). 1984. Contract AC08-81NV10174. 
15p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE84016288. 

From Engineering Foundation conference on compressibility 
phenomena in subsidence; Henniker, NH, USA (29 Jul 1984). 

The measurement of local, man-induced subsidence is espe- 
cially critical in areas with high rates of land loss. To measure this 
subsidence, absolute historical geodetic movements have been esti- 
mated by adjusting all movements along: the first-order vertical 
control network from northeast to southwest Louisiana as related 
to the Monroe uplift. The adjustment will serve as a base line by 
which local subsidence or uplift can be measured. A generalized 
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trend of increasing subsidence to the south in Louisiana probably 
reflects increasing sediment thickness and weight toward the axis of 
the Gulf Coast basin. Anomalous values as low as -17.6 mm/y (-0.7 
in./y) occur in areas overlying Pleistocene and Holocene fluvial 
elements. Positive movement as high as +4.1 mm/y (+0.2 in./y), 
has been found to be associated with the Iberian structural axis in 
south-central Louisiana. Land subsidence due to natural causes may 
far outweigh subsidence resulting from fluid withdrawal or depres- 
surization of geopressured aquifers. The effects of regional and 
local natural processes should not be underestimated in any system- 
atic approach to measuring subsidence. 


1508 Geothermal Power Plants 
REFER ALSO TO CITATION(S) 15080043084 
1509 Geothermal Engineering 
REFER ALSO TO CITATION(S) 15090042797 


43187 (SAND—84-0172C) Research and development ac- 
tivities in geothermal drilling, completion and logging. Finger, 
J. (Sandia National Labs., Albuquerque, NM (USA)). 1984. 
Contract AC04-76DP00789. Sp. (CONF-840572—3). NTIS, 
PC A02/MF A01; GPO Dep. File Number DE84016110. 

From International symposium on observation of the conti- 
nental crust through drilling; Tarrytown, NY, USA (20 May 1984). 

The principal goal in this program is the development of an 
advanced driling system that can drastically reduce well costs. The 
program is defined in five basic elements: rock penetration mechan- 
ics, fluid technology, borehole mechanics, diagnostics, and perme- 
ability enhancement. Each of these elements are briefly summarized 
with examples of typical projects in each area. 


43188 (SAND—84-7102) Phase 1 user _ instruction 
manual. A geological formation - drill string dynamic interac- 
tion finite element program (GEODYN). Tinianow, M.A.; 
Rotelli, R.L. Jr.; Baird, J.A. (Jordan, Apostal, Ritter Asso- 
ciates, Inc., Davisville, RI (USA)). Jun 1984. Contract 
AC04-76DP00789. 357p. NTIS, PC A1l6/MF A0Ol; 1; GPO 
Dep. File Number DE84016955. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

User instructions for the GEODYN Interactive Finite Ele- 
ment Computer Program are presented. The program is capable of 
performing the analysis of the three-dimensional transient dynamic 
response of a Polycrystalline Diamond Compact Bit - Bit Sub aris- 
ing from the intermittent contact of the bit with the downhole rock 
formations. The program accommodates non-linear, time depend- 
ent, loading and boundary conditions. 


1510 Direct Energy Utilization 


43189 (DOE/ID/12478—T1) District heating system, 
City of Caliente, Nevada. Karlsson, T. (Oregon Inst. of 
Tech., Klamath Falls (USA). Geo-Heat Center). Jun 1984. 
Contract FG07-83ID12478. 32p. NTIS, PC A03/MF AO0Ol; 
1; GPO Dep. File Number DE84016296. 

Portions are illegible in microfiche products. 

An updated feasibility study of the district heating system is 
described. The study was made in two parts, Option 1 and Option 
2. Option 1 is a district heating system for the city of Caliente only, 
whereas Option 2 assumes making 140°F water available to the 
Mark West Development, about five miles to the west of the city. 
The city district heating system is based on a supply water temper- 
ature of 175°F and 120°F return temperature. The capital cost esti- 
mate for Option 1 is $3,140,000. The resultant savings in conven- 
tional energy cost over a 20 year project life, assuming 12% bond 
financing, show a present worth of $4,074,000. This shows that the 
project should be economically feasible. The capital cost for Option 
2 is estimated to be $4,230,000. The additional cost of Option 2 
over Option 1, $1,090,000, will have to be recovered by the fee 
charged to the Mark West Development users for the water made 
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available to them. Since, however, this use is unknown an evalua- 
tion of the economic feasibility of Option 2 cannot be made at this 
time. 


43190 (DOE/ID/12478—T2) Geothermal heating system 
for the Children’s Museum of Utah. Karlsson, T. (Oregon 
Inst. of Tech., Klamath Falls (USA). Geo-Heat Center). Jul 
1984. Contract FG07-831D12478. 31p. NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE84016297. 

Portions are illegible in microfiche products. 

The results of a study to determine the engineering and eco- 
nomic feasibility of using the Wasatch Hot Spring resource for 
space heating of the Children’s Library building are presented. The 
Wasatch Hot Spring with a reported flow of about 63 gpm (240 1/ 
min) at an average temperature of 104°F is not capable of furnish- 
ing the needed heat for the Children’s Museum building. The un- 
derground paths along which the thermal waters flow to their out- 
lets at the Warm Springs Fault are not presently known. It is possi- 
ble if the thermal water ascends from the deep layers of the earth 
along the Warm Springs Fault that increased geothermal flow at a 
higher temperature can be produced by drilling into the fault. As- 
suming that sufficient geothermal fluid quantity is produced by 
drilling in the area, an analysis is made of a geothermal heating 
system for the building based on different fluid temperatures. It is 
assumed that the present and planned heating systems be left intact 
with the gas fired boilers taking over during cold periods when the 
geothermal system fails to provide sufficient heat. Economic analy- 
sis shows that the geothermal system is very attractive, even for the 
lowest geothermal fluid temperature considered (110°F). 


1520 Geothermal Data And Theory 


REFER ALSO TO CITATION(S) 15200043188, 44546 


17 WIND ENERGY 


REFER ALSO TO CITATION(S) 17000045287 


1706 Wind Energy Engineering 


43191 (CONF-840706—4) Modified unit commitment and 
generation control for utilities with large wind generation pen- 
etrations. Schlueter, R.A.; Park, G.L.; Reddoch, T.W.; 
Barnes, P.R.; Lawler, J.S. (Michigan State Univ., East Lan- 
sing (USA); Oak Ridge National Lab., TN (USA); Tennes- 
see Univ., Knoxville (USA)). 1984. Contract AC05- 
840OR21400. 8p. NTIS, PC A02/MF AOl; 1; GPO Dep. 
File Number DE84015362. 

From Power Engineering Society summer meeting; Seattle, 
WA, USA (15 Jul 1984). 

Portions are illegible in microfiche products. 

A modified unit commitment is proposed in this paper that 
would be updated on three different cycles (daily, quarter-hourly 
and every minute). The 24 hour updated unit commitment would 
inciude the effects of load and slow trend wind power change that 
could be predicted 24 hours ahead. The quarter-hourly updated 
unit commitment would handle the fast trend and cyclic change in 
wind power that could be predicted one hour ahead and would 
commit peaking, regulation, and quick pickup and possibly econom- 
ic units to handle these wind power changes. The minute updated 
unit commitment would connect or disconnect quick pickup units 
or wind turbines based on a 15 minute ahead prediction of cyclic 
wind power variations with periods greater than 10 minutes. The 
modified generation control would utilize: (1) normal automatic 
generation control; (2) coordinated blade pitch control of all wind 
turbines in the array to clip and smooth wind power variations; (3) 
supplementary control of peaking, regulating and quick pickup 
units committed by the quarter-hourly and minute updated unit 
commitments. This paper also discusses the unit commitment prob- 
lem of supplying sufficient generation to meet load and the spinning 
reserve, operating reserve, unloadable generation reserve, and load 
following levels required to assure operating reliability. The genera- 
tion control problem of controlling both conventional and wind 
generation to track load is also discussed. The inadequacy of the 
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three present alternative solutions to the unit commitment and gen- 
eration control problem are also discussed. 


43192 (DOE/R8/00451—T1) Wind machine. Final 
report. Westine, D.M. (Westine (David M.), West Fargo, 
ND (USA)). 11 Jun 1982. Contract FG48-79R800451. 79p. 
NTIS, PC A05; 3; GPO Dep. File Number DE84015682. 

Paper copy only, copy does not permit microfiche produc- 
tion. 

The design, construction, and testing of a wind machine is 
described, including the alternator and blade design. (LEW) 


43193 (DOE/R8/05001—T1) Wind machine. Westine, 
D.M. (Westine (David M.), West Fargo, ND (USA)). Nov 
1982. Contract FG48-81R805001. 74p. NTIS, PC A04; 3; 
GPO Dep. File Number DE84015776. 

Paper copy only, copy does not permit microfiche produc- 
tion. 

The design, construction, and test results for a wind machine 
are discussed, including the design of the alternator, transmission, 
and blade. (LEW) 


43194 (N—83-33343) Mod-2 wind turbine system devel- 
opment. Volume 2: Detailed report. Final Report. (Boeing 
Engineering and Construction Co., Seattle, WA (USA)). 
Sep 1982. 194p. (NASA-CR—168007; DOE/NASA—0002- 
2). NTIS, PC A09/MF AO1. 

Progress in the design, fabrication, and testing of a wind tur- 
bine system is reported. The development of the MOD-2 wind tur- 
bine through acceptance testing and initial operational evaluation is 
documented. The MOD-2 project intends to develop early com- 
mercialization of wind energy. The first wind turbine farm (three 
MOD.-2 units) are now being operated at the Bonneville Power Ad- 
ministration site near Goldendale, Washington. 


43195 (N—83-35759) Optimization of wind turbine pro- 
pellers. Goethals, R. (Ecole Nationale Superieure de Mecan- 
ique et d’Aerotechnique (ENSMA), 86 - Poitiers (France)). 
Mar 1983. 18p. (In French). NTIS, PC A99/MF AO1. 

Methods for the optimization of two and three blade wind 
turbine propellers are summarized. Methods based on the determi- 
nation of the maximum power coefficient, and on direct calculation 
of usable power from the performance characteristics of different 
blade geometries are considered. The performances of standard 
wind turbines are illustrated. 


43196 (N—83-35774) Concentrator concepts for wind 
energy systems. Somerling, H.; Dick, E. (Ghent Rijksuniver- 
siteit (Belgium)). 1983. 17p. NTIS, PC A99/MF AO1. 

The fluid mechanic principles on which wind energy con- 
centrators are based are outlined and concentrator systems are dis- 
cussed. It is shown that, within the system, the energy concentra- 
tion is due to concentration of the mass flow through the turbine 
and to augmentation of the energy drop over the turbine. The 
power coefficient of a system can be written as the product of a 
mass concentration coefficient, an energy augmentation coefficient 
and an extraction coefficient. 


43197 (NP—4770362) Calculation of the dynamic and 
aerolastic stability and response characteristics of large wind 
turbines with non-symmetrical rotors. Steinhardt, E.W. (Eid- 
genoessische Technische Hochschule, Zurich (Switzer- 
land)). 1981. 197p. (In German). NTIS (US Sales Only), PC 
A09/MF AO1. File Number DE84770362. 

A mathematical model for calculation of the dynamic and 
aerolastic stability and response characteristics of large wind tur- 
bines with vertical axes of revolution and single-blade or two-blade 
rotors is presented. The model takes realistic account of all relevant 
degrees of freedom and other characteristics. The plant is regarded 
as a closed system, and the complete equations of motion can thus 
be derived according to Hamilton's principle. The influence of un- 
steady gusts and unsteady aerodynamic effects on the plant in gen- 
eral could be treated for the first time by this method. 
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43198 (RISO-M—2402) Blade and rotor loads for 
VESTAS 15. Rasmussen, F. (Risoe National Lab., Roskilde 
(Denmark)). Jun 1983. 49p. NTIS (US Sales Only), PC 
A03/MF AO01. File Number DE84750552. 

A comparison is made between measurements and calcula- 
tions of aerodynamic blade and rotor loads for a VESTAS 15 wind 
turbine. The focus is on conditions under skew flow, the blade 
forces being found as a function of the three basic parameters: wind 
speed, angle of yaw and blade position. The comparison is based on 
stationary conditions, but measurements also cover stochastic loads 
superimposed on the dynamic loads already occurring even under 
stationary conditions. Lift and drag coefficients for the blade pro- 
files are calculated iteratively after measurements have been made 
of the blade-root moments in two directions as function of wind 
speed during axial flow. 


20 ELECTRIC POWER ENGINEERING 


REFER ALSO TO CITATION(S) 20000043249 
2001 Power Plants And Power Generation 


REFER ALSO TO CITATION(S) 20010042642, 42643, 42645, 42720, 42721, 
42741, 42744, 42765, 43229, 43292, 43374, 43585, 43591, 43703, 43718, 43782 


43199 (ANL/CNSV-TM—130, pp 1-7) Small-scale com- 
bustion systems: an overview. Walter, D.K. (Dept. of 
Energy, Washington, DC). Feb 1984. NTIS, PC A09/MF 
A01. File Number TI84009130. (CONF-830717—). 

From Small-scale combustion systems - a waste-to-energy 
workshop; Nashville, TN, USA (20 Jul 1983). 

An overview of small-scale combustion systems is presented. 
This subject is discussed under the following topics: what the feder- 
al government is doing in the field of converting municipal waste 
to energy, what the US DOE is doing in this research area, and 
present ways of thinking about the whole subject. The 10 Com- 
mandments of Resource Recovery are listed and discussed. 


43200 (ANL/CNSV-TM—130, pp 8-31) Small-scale 
waste-to-energy systems: status of their technology and eco- 
nomics. Hopper, R. (Maryland National Leasing Corp., 
Towson, MD). Feb 1984. NTIS, PC A09/MF AOl1. File 
Number T184009130. (CONF-830717—). 

From Small-scale combustion systems - a waste-to-energy 
workshop; Nashville, TN, USA (20 Jul 1983). 

The term waste-to-energy system is used to describe a steam 
or power generating plant that burns municipal wastes rather than 
traditional fuels. Two main types of combustion are used in small- 
scale waste to energy systems - mass burning starved air systems 
and mass burning excess air systems. These systems are described 
and a listing of installations using them is presented. An economic 
analysis of each of these systems is presented. The capital and 
annual operating costs for each system are given. 


43201 (ANL/CNSV-TM—130, pp 32-36) Technical dif- 
ferences between steam generators for small scale systems: in- 
formal comments. Hecklinger, R.S. (Charles R. Velzy Asso- 
ciates, Inc., Armonk, NY). Feb 1984. NTIS, PC A09/MF 
A01. File Number TI84009130. (CONF-830717—). 

From Small-scale combustion systems - a waste-to-energy 
workshop; Nashville, TN, USA (20 Jul 1983). 

The most critical component of any waste-to-energy system 
is the steam generator. The steam generator is a device for transfer- 
ring heat energy from the products of combustion of waste to 
water which produces steam for heating, process, or generating 
electricity. The different kinds of steam generators are listed with 
the design considerations for each. Tube metal wastage, fouling, 
and steam separation in the steam generators are discussed. 


43202 (ANL/CNSV-TM—130, pp 37-43) Community 
approach to resource recovery. Wilmot, O. (Widjac Corp., 
Kirkland, WA). Feb 1984. NTIS, PC A09/MF AO1. File 
Number T184009130. (CONF-830717—). 

From Small-scale combustion systems - a waste-to-energy 
workshop; Nashville, TN, USA (20 Jul 1983). 
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Some of the problems involved in municipalitie’s decisions to 
move toward resource recovery facilities are discussed. Methods 
for funding such projects are discussed along with the need to 
secure the services of a financial consultant. A procedure is given 
that will assist local jurisdictions in deciding whether a waste-to- 
energy facility is feasible and desirable. 


43203 (ANL/CNSV-TM—130, pp 44-62) Developing 
and procuring small scale energy recovery projects. Gersh- 
man, H.W.; Rusin, W.T. (Gershman, Brickner and Bratton, 
Inc., Washington, DC). Feb 1984. NTIS, PC A09/MF AO1. 
File Number T1I84009130. (CONF-830717—). 

From Small-scale combustion systems - a waste-to-energy 
workshop; Nashville, TN, USA (20 Jul 1983). 

The development of small-scale energy recovery projects is 
discussed. The risks inherent in energy recovery projects and the 
manner in which these risks transcend alternative ownership, oper- 
ations, procurement and financing approaches that can be applied in 
developing these systems are described. As an example of trends in 
small-scale project development, an overview of several projects is 
given. A variety of approaches are being taken to develop these 
projects depending on the particular nature of the project and the 
local situation. The proccurement alternatives and risks and financ- 
ing these projects are discussed. 


43204 (CONF-830483—Vol.1, pp 579-594) Conversion 
of oil-designed power plants using advanced coal cleaning and 
slurrying technologies. Furman, R.C. 1983. NTIS, PC A99/ 
MF AO1. File Number DE84007930. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

The continuation of high oil prices and the lack of secure 
sources of supplies has initiated the reconversion to coal of some 
coal-designed power plants. Utilities are also involved in engineer- 
ing studies to determine the feasibility of conversion of oil-designed 
power plants that were built with coal capability. The focus of this 
paper is the conversion of oil-designed power plants that were built 
with no coal capability. Advanced coal cleaning and slurrying tech- 
nology can be used to produce a fuel with less than 1% ash and 
less than 1% sulfur. This new fuel may allow the conversion of oil- 
designed plants without deratings and at lower conversion costs 
than pulverized coal or conventional coal-water slurries. This paper 
presents the technical and economic feasibility of conversion of a 
typical oil-designed power plant to pulverized coal, coal-water slur- 
ries and cleaned coal-water slurries. This evaluation includes esti- 
mates of power plant conversion costs, fuel preparation costs, oper- 
ating and maintenance costs, and fuel costs for each of the conver- 
sion alternatives. The fuel properties and combustion characteristics 
for these advanced fuels are also discussed. 10 references, 7 tables. 


43205 (CONF-8306104—, pp 177-198) TRW coal com- 
bustor for retrofit applications. Sheppard, D.B.; Kuenzly, 
J.D.; Ubhayakar, S.K. (TRW Energy Development Group, 
Redondo Beach, CA). 1983. NTIS, PC All/MF AOl1. File 
Number T184015302. 

From 5. annual symposium on industrial coal utilization; 
Pittsburgh, PA, USA (6 Jun 1983). 

One of the promising industrial and utility applications of ad- 
vanced coal combustors is the conversion of coal of existing coal-, 
oil-, and gas-fired boilers, furnaces, and process heaters. Based on 
technology developed over the past seven years, TRW has de- 
signed and operated four-different-sized, entrained, slagging coal 
combustors. Our combustor is generically suited for retrofitting 
coal-, oil-, and gas-fired boilers, kilns, process heaters, smelters, etc. 
The outstanding characteristics of this combustor are: compact size, 
enabling easy retrofits; low NO/sub x/ operation, since this com- 
bustor burns coal completely at stoichiometries on the order of 0.7, 
resulting in combustion temperatures on the order of 2800°F and 
producing a hot burnable product gas which can be completely 
burned in the heat utilizing furnace or boiler; up to 90% of the ash 
in the coal is removed within the slagging combustor through a 
slag tap; the ash particles which are carried over with the product 
gas are spheroidal fused particles and, therefore, less erosive on 
downstream components than normal fly ash; and the combustor 
can burn coal either in a pulverized form or as a water-based 
slurry. TRW is now taking an essential step toward commercializa- 
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tion of this technology by a field demonstration program using a 
representative 50 mm Btu/h commercial-type combustor. 2 refer- 
ences, 4 figures, 6 tables. 


43206 (EPRI-CS—989-Vol.13, pp 49p, Paper 9) Over- 
view of TVA’s Paradise Steam Plant. Kopetz, E.A. Jr.; 
Smith, S.R. Jun 1984. Research Reports Center, Box 50490, 
Palo Alto, CA 94303. File Number T184920497. (CONF- 
8311129—). 

From EPRI seminar on applications of continuous coal anal- 
ysis to the electric power utility industry; Nashville, TN, USA (8 
Nov 1983). 

A brief description of the Paradise Steam Plant (2558 MW 
coal-fired capacity) and related facilities will be presented. The 
major systems to be covered are: coal receiving, coal handling, coal 
sampling, 2000-ton per hour coal preparation facility, 1408 MWe 
wet limestone scrubbers, SO2 monitoring, and steam-electric gener- 
ating equipment. General equipment layout and geographical layout 
of the plant will be presented. Discussion of the plant’s components 
will include: capacities, process description, and analytical proce- 
dures. A short discussion will be presented on how the Division of 
Fossil and Hydro Power foresees using the continuous on-line ana- 
lyzer of coal (CONAC) once its accuracy and dependability have 
been demonstrated. 8 references, 15 figures, 7 tables. 


43207 (EPRI-CS—3454) Nonmetallic heat exchangers: a 
survey of current and potential designs for dry-cooling sys- 
tems. Final report. Guyer, E.C.; Mullen, G.P.; Brownell, 
D.L. (Dynatech R/D Co., Cambridge, MA (USA)). Aug 
1984. 11lp. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number T184920517. 

The potential use of nonmetallic materials for the heat ex- 
change surfaces of dry cooling towers is evaluated. Relevant indus- 
trial experience with nonmetallic heat exchangers is reviewed for 
application to the special technical and economic requirements of 
dry cooling surfaces. Candidate thermoplastic materials are identi- 
fied and the important thermal and strength limitations on design 
are described. Several concepts for improving the heat transfer per- 
formance of tubular plastic heat exchangers are presented with esti- 
mates of potential performance. Advanced approaches to mechani- 
cal design and assembly are also considered. The potential costs of 
plastic tube heat exchangers in comparison to conventional alterna- 
tives are examined. 


43208 (N—83-35743) Liber Amicorum Andre L. Jau- 
motte. (Brussels Univ. (Belgium)). 1983. 683p. (In French). 
NTIS, PC A99/MF AO1. 

Combined cycle power generation, flow theory, heat trans- 
fer, thermodynamics, turbocompressors, kinetics, energy technolo- 
gy, and lubrication are discussed. 


43209 (N—83-36549) Analysis of potential benefits of in- 
tegrated-gasifier combined cycles for a utility system. Choo, 
Y.K. (National Aeronautics and Space Administration, 
Cleveland, OH (USA). Lewis Research Center). Oct 1983. 
21p. (NASA-TP—2172; E—1465). NTIS, PC A02/MF AO1. 

Potential benefits of integrated gasifier combined cycle 
(IGCC) units were evaluated for a reference utility system by com- 
paring long range expansion plans using IGCC units and gas tur- 
bine peakers with a plan using only state of the art steam turbine 
units and gas turbine peakers. Also evaluated was the importance of 
the benefits of individual IGCC unit characteristics, particularly 
unit efficiency, unit equivalent forced outage rate, and unit size. A 
range of IGCC units was analyzed, including cases achievable with 
state of the art gas turbines and cases assuming advanced gas tur- 
bine technology. All utility system expansion plans that used IGCC 
units showed substantial savings compared with the base expansion 
plan using the steam turbine units. 


43210 (PB—84-190479) Protection of New York State 
electric utility distribution systems containing decentralized 
storage and generation devices. Final report. Bunch, J.B. 
(General Electric Co., Malverne, PA (USA). Power Sys- 
tems Management Business Dept.). Nov 1983. 292p. NTIS, 
PC A13/MF AO1. ° 

The report describes protection and safety requirements of 
New York State utilities for customer-owned generation devices. 
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The appendices to the report describe generic protection schemes 
for seven fundamental decentralized storage and generation (DSG) 
arrangements, including synchronous and induction generators and 
inverter systems. The limitations of conventional protection prac- 
tices and hardware with DSG integration are discussed, as well as 
alternative protection approaches. New hardware requirements in- 
volved in these alternative approaches and potential barriers to ac- 
ceptance are also summarized. 


43211 (UCRL—91238) Power MOS fast switching tech- 
niques. Oicles, J.A.; Krausse, G.J. (Lawrence Livermore 
National Lab., CA (USA)). Jul 1984. Contract W-7405- 
ENG-48. 15p. (CONF-8406137—17). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE84015046. 

From 16. power modulator symposium; Arlington, VA, 
USA (17 Jun 1984). 

High voltage, high peak power pulse generation has depend- 
ed strongly on non solid-state switching technology when speed 
and voltage requirements are respectively less than a few nanose- 
conds and greater than a few hundred volts. Switching of greater 
than 10 kilowatts in less than three nanoseconds, for example, limits 
the designer to only a few technologies, none of them particularly 
simple or inexpensive. The addition of high rep-rate requirements 
compounds the problem, and will generally limit the designer to a 
hard tube approach if the rep rate and/or risetime are outside avail- 
able thyratron envelopes. The emergence of power metal oxide 
semiconductor field effect transistors (power MOS) over the past 
few years has created a revolution in the design of mass produced 
circuits such as switching power supplies. Their switching speed of 
20 to 50 nanoseconds in these applications is an order-of-magnitude 
improvement over bipolar types. We have examined the inherent 
switching speed limitations of this technology and we have discov- 
ered that, using appropriate and reasonably simple techniques, 
power MOS is a powerful medium for implementation of high 
power pulse generators with switching times approaching one nan- 
osecond. We have experimentally obtained switching speeds of 1.3 
nanoseconds under lightly loaded conditions (400 volts into 50 
ohms) and single device peak currents of 145 amperes in approxi- 
mately five nanoseconds. We have just begun this development and 
have identified several obvious improvements which should make 
our approach even more versatile and useful in the future. 


43212 Status of DOE study of advanced fluid bed air 
heaters for coal fired cogeneration systems. Berman, P.A.; 
Eustis, J.N.; Garland, R.V. (Westinghouse Combustion Tur- 
bine System Divisions). American Society of Mechanical En- 
gineers, [Paper]; 84-AES-9: 8(Feb 1984). (CONF-840201—). 

From ASME energy sources technology conference and ex- 
hibition; New Orleans, LA, USA (12 Feb 1984). 

One of the most important considerations in choosing a co- 
generation system is the power to thermal energy ratio. In many 
instances, a system will supply sufficient thermal energy but will be 
low on power output. The gas turbine integrated with a coal burn- 
ing fluidized bed provides the means to configure coal-fired systems 
wherein ample power can be produced while meeting the facility's 
thermal energy requirements. These systems are inherently efficient 
and they can be designed to cover a wide range of sizes and appli- 
cations to utilize almost any fuel in an environmentally acceptable 
manner. The DOE project contracted to Westinghouse addresses 
the risk areas of these advanced systems and evaluates a number of 
generic designs of the fluid bed air heaters. The study aims to 
evaluate the various systems and prescribe the program for later 
phase component testing. This paper reports the status of the initial 
phase of the work. Performance, preliminary economics, and dis- 
cussion among the various fluidized-bed system concepts are pre- 
sented. Babcock & Wilcox is providing the bubbling bed technolo- 
gy; Combustion Engineering and Lurgi Corporation are working 
on the circulating bed concept; and, Foster Wheeler is addressing 
the supercharged bed configuration. Stone & Webster Engineering 
Corporation is involved in the balance of plant work and coal py- 
rolysis for a topping combustor configuration. Pyrolysis provides 
the means for improving the already efficient air heater cycle con- 
cepts by integrating the pyrolysis unit with the fluid bed and a top- 
ping combustor to further enhance the power to thermal energy 
ratio. 
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43213 Alternate energy conversion systems. Larson, J.W. 
(Riley Stoker Corp., Worcester, MA). pp 175-182 of Tech- 
nical economics, synfuels and coal energy symposium. 
Dicks, J.B. New York, NY; A.S.M.E. (1984). (CONF- 
831111—). 

From ASME winter annual meeting; Boston, MA, USA (13 
Nov 1983). 

The variety of advanced coal-burning power plant concepts 
currently under consideration for utility electric generation are de- 
scribed. These concepts include fluidized beds and combined cycles 
evolved from conventional steam and gas turbine systems now used 
in utility service. Performance comparisons are presented between 
the advanced concepts and an advanced steam plant. Application of 
these advanced concepts to repowering of existing plants is dis- 
cussed. 


43214 Research toward new alloys for generator retaining 
rings. Morris, J.W. Jr.; Chang, K.M. (Lawrence Berkeley 
Lab., CA). American Society for Testing and Materials, Spe- 
cial Technical Publication; No. 792, 79-103(1983). Contract 
W-7405-ENG-48. 

The study was undertaken to develop an alloy suitable for 
use in the retaining rings of two-pole electrical generators which 
would have three key properties: (1) a yield strength of 1380 MPa 
(200 ksi) or greater with good residual toughness, (2) resistance to 
hydrogen embrittlement and stress-corrosion cracking, and (3) 
processability through heat treatment after hot forming, to avoid 
the necessity of cold forming of the ring. The principal alloy devel- 
oped during the course of this work was an iron-based superalloy, 
designated EPRI-T, which has the nominal composition Fe-34.5Ni- 
5Cr-3Ti-3Ta-0.5AI-1.0Mo-0.3V-0.01B. The alloy is strengthened 
through the formation of cubic y’ precipitates of the composition 
Nis(Ti,Ta,Al). When given appropriate aging treatment from the 
as-forged condition, the alloy achieves yield strength in excess of 
1380 MPa (200 ksi) with good residual toughness and promising re- 
sistance to cracking in gaseous hydrogen and salt water. The com- 
position and processing of the alloy are the result of sequential met- 
allurgical development, the steps of which are described. The alloy 
was chosen from a class of iron-based superalloys to achieve high 
strength in thick sections while maintaining reasonable costs, melt- 
ing practice, and hot formability. The nickel content of the alloy 
was adjusted to insure that the alloy would be paramagnetic austen- 
ite after the aging reaction to form the NisX strengthening precipi- 
tates. Tantalum was included among the y'-forming elements to in- 
crease the lattice mismatch of the precipitate and improve alloy 
strength. Chromium was added to the composition to stabilize the 
austenite phase and eliminate stress-corrosion cracking susceptibility 
due to martensitic transformation of the austenite. The Mo-V-B 
group was included to inhibit integranular precipitation of the equi- 
librium eta phase and hence suppress a tendency toward intergranu- 
lar fracture in the alloy. 
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43215 (CONF-8306104—, pp 153-162) Industrial coal 
boiler flue gas cleanup by electron-beam dry scrubber. Kawa- 
mura, K.; Hirano, S.; Shui, V.H.; Carlson, D.G. (Ebara 
International Corp., Greensburg, PA; Avco Everett Re- 
search Lab., Inc., Everett, MA). 1983. NTIS, PC All/MF 
AOl. File Number T184015302. Contract AC01-81FE15081. 

From 5. annual symposium on industrial coal utilization; 
Pittsburgh, PA, USA (6 Jun 1983). 

Sulfur and nitrogen oxides can be converted to useful fertil- 
izer products via electron-beam irradiation during the operation of 
coal-fired boilers. Electron-beam dose, reaction temperature and 
ammonia addition are three parameters which require optimization 
for required removal efficiencies. The SO/sub x/ and NO/sub x/ 
are converted and collected as solid particles of ammonium sulfate/ 
nitrate. Capital and operating costs are competitive with the more 
traditional wet scrubbers and selective catalytic reduction process- 
es. 10 references, 4 figures, 2 tables. 


20 ELECTRIC POWER ENGINEERING 
2002 Environmental Aspects 


43216 (CONF-8306104—, pp 163-175) Low-cost flue gas 
desulfurization using flyash alkali technology. Johnson, C.A. 
(Peabody Process Systems, Inc., Stamford, CT). 1983. 
NTIS, PC Al1/MF AO1. File Number T1I84015302. 

From 5. annual symposium on industrial coal utilization; 
Pittsburgh, PA, USA (6 Jun 1983). 

The flyash was tested first in the laboratory to determine the 
effect of pH on extraction of alkali from the ash. As the pH drops, 
more alkali is extracted until a plateau is reached where the amount 
of alkali is almost constant. As the pH continues to drop, there is a 
very sharp increase in the availability of the alkali in the flyash. 
This generally occurred at pH values of approximately 4 or less. 
Thus to obtain the greatest benefit of alkali extraction from the 
flyash, the scrubber recycle slurry should be operated at low pH’s. 
When the pilot plant was actually operated at slurry recycle pH 
values of 2 to 3 it was found that the system would operate without 
the need for any supplemental alkali even when a SO2 removal effi- 
ciency as high as 98% was obtained. In a conventional lime or 
limestone SO2 removal system, the liquid to gas L/G ratio, which 
reflects the gallons of slurry required per 1000 CFM is a direct 
measure of pumping horsepower required. Pumping horsepower in- 
creases significantly as the pH of the limestone slurry decreases. 
Therefore, it would appear, that under the pH conditions required 
for optimal alkali extraction from the flyash slurry (pH of 4 or less) 
a high penalty in pumping horsepower would be required to 
achieve the desired SO. removal efficiency. However, the reverse 
situation was true. Based upon actual test data, the same SO: re- 
moval efficiency was obtained at a significantly lower liquid to gas 
ratio when using the flyash slurry. 5 figures, 4 tables. 


43217 (CONF-8306104—, pp 176.1-176.28) Experimental 
evaluation of advanced flue gas cleanup processes. Demski, 
R.J.; Yeh, J.T.; Joubert, J.I. (Dept. of Energy, Pittsburgh, 
PA). 1983. NTIS, PC Al11/MF AOl. File Number 
T184015302. 

From 5. annual symposium on industrial coal utilization; 
Pittsburgh, PA, USA (6 Jun 1983). 

Recently, two novel approaches to flue gas desulfurization 
have been tested, i.e., dry sorbent injection and spray dryer injec- 
tion; and a process that simultaneously removes SOQ. and NO/sub 
x/ from flue gas. This paper summarizes experimental results ob- 
tained in evaluating these approaches for potential use in facilities 
burning Eastern US coals. In the dry sorbent injection tests the sor- 
bents were injected into the furnace flue gas as a dry powder, up- 
stream of a baghouse filter. Operating variables considered included 
the baghouse temperature and the cleaning cycle time, the sorbent 
particle size, the sorbent/sulfur ratio, and the location of injection 
point. With the proper selection of operating conditions, up to 95% 
SO. removal could be obtained with each sorbent. In the spray 
dryer injection studies parameters included sorbent type, sorbent/ 
sulfur ratio, approach to adiabatic saturation temperature at the 
spray dryer outlet, and atomizer rotation speed. Although the bulk 
of the tests were carried out with lime slurries, some tests were also 
conducted with slurries of limestone, magnesium oxide, and lignite 
fly ash. With lime slurries, SO. removal efficiencies in excess of 
90% were obtained at relatively low sorbent/sulfur ratios. Tests 
conducted in a 6-inch diameter fluidized-bed reactor demonstrated 
that copper-impregnated alumina spheres can simultaneously 
remove 90% of the SO2 and NO/sub x/ from a simulated flue gas 
when ammonia is injected into the flue gas upstream of the fluid- 
ized bed. 12 references, 14 figures, 1 table. 


43218 (DOE/PC/73225—T1) Fundamental study of the 
NOXSO combined NO/sub x//SO: flue gas treatment proc- 
ess: corrosion and its prevention. Perng, T.P. (NOXSO 
Corp., Paducah, KY (USA)). 31 Jul 1984. Contract FG22- 
84PC73225. 48p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE84016362. 

The high temperature corrosion behavior (oxidation, sulfida- 
tion, and hot corrosion) of a number of Ni-base and Fe-base alloys 
has been discussed. Ni-base alloys are found to be incompatible 
with the compounds involved in the NOXSO Process regeneration 
reactions. Austenitic stainless steels are susceptible to sensitization 
and to a limited extent, hot corrosion. Type 446 ferritic stainless 
steel with high Cr content and no Ni performs satisfactorily under 
the service conditions. Improvement of high temperature corrosion 
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resistance can be achieved by surface coatings such as aluminizing, 
chromizing, MCrAlY overlay coatings, or ceramic coatings. Alumi- 
nized 316L stainless steel has proven effective against the corrosion 
attack. Other base materials such as low alloy steels, low Cr-con- 
tent fe-ritic stainless steels, or low carbon austenitic stainless steels 
may also be considered, provided good surface coatings are ap- 
plied. 11 references, 8 figures, 9 tables. 


43219 (EPRI-CS—3612-CCM-Vol.3) FGD Chemistry and 
Analytical Methods Handbook. Volume 3. Instructions for 
the use of computer program FGDLIQEQ. (Radian Corp., 
Austin, TX (USA)). Jul 1984. 6p. Research Reports Center, 
Box 50490, Palo Alto, CA 94303. File Number T184920522. 

The current FGD Liquid Equilibrium (FGDLIQEQ) pro- 
gram helps the chemist, engineer, operator, or technician to investi- 
gate the quality of liquid samples obtained at various points in an 
FGD unit. From a process performance viewpoint, the critical 
steps in an FGD unit are those involving mass transfer: the absorp- 
tion of SO2, the dissolution of the alkali reagent, and the precipita- 
tion of the sulfur-containing solids. The process performance will 
be determined by the rates of these steps. The rates are affected by 
physical design considerations such as nozzle configuration in the 
absorber or stream flow rates, but they are also affected by chemi- 
cal considerations. Moreover, it is critical that mass transfer take 
place in a controlled manner at certain points around the FGD 
unit. When this does not happen, the process may lose efficiency or 
scaling may occur. Chemical status of the process unit may be de- 
termined by analysis of the aqueous solutions at various points 
around the unit to determine the quality of the liquor. The labora- 
tory analyses required are completely discussed in Volumes 1 and 2 
of this handbook. These methods provide the temperature, density, 
pH, and total concentrations of each of the major anions and ca- 
tions in solution. The FGDLIQEQ program utilizes these data to 
compute the important chemical properties (process indicators) that 
govern the mass transfer. These are the gas back pressure, SO: al- 
kalinity, solid-species relative saturation, and solid-solution compo- 
sition. 


43220 (EPRI-CS—3612-Vol.2) FGD Chemistry and Ana- 
lytical Methods Handbook. Volume 2. Chemical and physical 
test methods. Final report. Smith, T.P. (Radian Corp., 
Austin, TX (USA)). Jul 1984. 1058p. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1184920518. 

The purpose of this handbook is to provide a comprehensive 
guide to sampling, analytical, and physical test methods essential to 
the operation, maintenance, and understanding of flue gas desulfuri- 
zation (FGD) system chemistry. EPRI sponsored this three-volume 
report in response to the needs of electric utility personnel responsi- 
ble for establishing and operating commercial FGD analytical lab- 
oratories. Volume 1 of the handbook explains FGD system chemis- 
try in the detail necessary to understand how the processes operate 
and how process performance indicators can be used to optimize 
system operation. Volume 2 includes 54 physical-testing and chemi- 
cal-analysis methods for reagents, slurries, and solids, and informa- 
tion on the applicability of individual methods to specific FGD sys- 
tems. Volume 3 contains instructions for an FGD process chemis- 
try computer program designated by EPRI as FGDLIQEQ. Exe- 
cutable on IBM personal computers, this program calculates the 
concentrations (activities) of chemical species (ions) in scrubber 
liquor and can calculate driving forces for important chemical reac- 
tions such as SO: absorption and calcium sulfite and sulfate precipi- 
tation. This program and selected chemical analyses will help an 
FGD system operator optimize system performance, prevent many 


potential process problems, and define solutions to existing prob- 
lems. 


43221 (EPRI-CS—3618-Vol.1) Flue gas desulfurization 
chemistry studies: limestone grindability. Volume 1. FGD rea- 
gent mapping. Final report. Richmann, D.L.; Rossi, J.P.; 
Rashin, E.B. (Radian Corp., Austin, TX (USA)). Jul 1984. 
174p. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number T1I84920523. 

The major objective of this project is to provide electric 
utilities with information concerning the availability of flue gas de- 
sulfurization (FGD) system reagents. Data presented in this report 
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were obtained primarily from a comprehensive review of available 
literature. These were augmented by information gathered through 
interviews with knowledgeable individuals from industry, govern- 
ment, and academic institutions. Limestone data are presented on 
regional and state maps displaying, respectively, annual limestone 
production and number of active quarries by county; and areas 
most likely to contain potentially commercial deposits of high-Ca 
(2 90% CaCOs) limestone. Lime data are presented on regional 
maps indicating ranges of annual production and number of active 
lime plants by county. Identification of commercial versus captive 
operations and estimates of lime availability on the open market are 
summarized in tables accompanying each map. 


43222 (EPRI-CS—3618-Vol.2) Flue gas desulfurization 
chemistry studies: limestone grindability. Volume 2. Grindabi- 
lity testing. Final report. Richmann, D.L.; Luke, K.W.; 
Terry, J.C. (Radian Corp., Austin, TX (USA)). Jul 1984. 
264p. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number T184920521. 

The results of a study to determine the relative grindability 
of US limestones and to relate grindability to petrographic proper- 
ties are presented in this report. A laboratory ball mill test was de- 
veloped to provide a quick and simple measure of grindability. 
These values were then used to explore possible correlations be- 
tween grindability and the chemical and physical properties of the 
limestones. Chemical analyses and thin section petrographic analy- 
ses were used to characterize the limestone samples. The results of 
the laboratory ball mill test were compared to the results of an in- 
dustrial grinding test, the Bond Work Index, for six samples which 
covered the grindability range. The two tests compared well with a 
correlation coefficient greater than 0.9. While the laboratory test is 
not sufficient to provide ball mill design specifications, it can be 
used as a screening and quality control test. The grinding results, 
expressed as a grindability index, ranged in values from 2 to 15. 
This represents a seven-fold range in the relative difficulties to 
grind for the limestones tested. From the petrographic analysis re- 
sults, a strong correlation was found between the grindability and 
the fraction of macrocrystalline (> 5 jm) carbonate minerals 
present in the limestone. However, based on the high degree of 
variability characteristic of most limestone deposits, petrographic 
information should, in general, only be used to qualitatively predict 
the grindability of a specific limestone. An actual grinding test is 
recommended for a quantitative evaluation. 


43223 (EPRI-CS—3628) Economic analysis of construc- 
tion materials used in FGD systems. Final report. Cloth, 
E.H. (Stone and Webster Engineering Corp., Cherry Hill, 
NJ (USA)). Aug 1984. 47p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T184920520. 

The purpose of this analysis of FGD materials is to provide 
economic guidance in the selection of a clad metallic fabrication 
system versus solid metal fabrication. Guidance is also provided for 
estimating the cost of coatings or linings over a 30-year plant life. 
To provide a common basis for the cost comparison, a simplified 
FGD tower shell and ductwork segment were designed. Solid alloy 
material and fabrication costs were compared with those of clad 
metal fabrications, i.e., roll-bonded, alloy lining, to determine po- 
tential economic savings. Solid alloy material costs ranged from $2 
to $11 per pound and included materials from 316L, an austenitic 
stainless steel, to C-276, a nickel-base alloy. The costs include plate 
or sheet material costs, weld filler material costs, and welding man- 
hour costs. The investigation indicates possible savings for clad 
alloy fabrications over solid alloy fabrications when the solid alloy 
cost exceeds the $2 to $3 per pound range, with savings approach- 
ing the potential of 30 to 60% in higher-priced alloys such as 625 
or C-276. The welding of thin alloy sheets (1/16-inch and 1/8-inch 
thick) on a carbon steel shell also can become commercially advan- 
tageous in the higher-priced alloys. The history of the commercial 
availability of roll-bonded alloys, except for austenitic stainless 
steel, is limited, but such alloys are available from the mills. The 
coatings and linings costs are presented over a 30-year plant life by 
factoring in the possible maintenance costs and the replacement fre- 
quency. 
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43224 (TVA/ONR/WRF—84/3) Responses of selected 
aquatic biota to discharges from John Sevier Steam-Electric 
Plant, Holston River, Tennessee, 1978-1981. Dycus, D.L.; 
Heuer, J.H.; Pasch, R.W.; Tomljanovich, D.A.; Wade, 
D.C.; Wallus, R. (Tennessee Valley Authority, Knoxville 
(USA). Div. of Air and Water Resources). Jun 1984. 185p. 
NTIS, PC A09/MF A0O1. File Number DE84901504. 

Biological studies were conducted on the Holston River in 
the vicinity of the John Sevier Steam-Electric Plant to evaluate 
aquatic environmental effects of the plant. This report presents re- 
sults of studies conducted from 1978 through 1980. 85 references, 
figures, tables. (ACR) 


43225 (TVA/ONR/WRF—84/4) Reevaluation of effects 
of impingement at New Johnsonville Steam-Electric Plant on 
fish populations in Kentucky Reservoir. Hackney, P.A.; 
Tomljanovich, D.A.; Thomas, R.L. (Tennessee Valley Au- 
thority, Knoxville (USA). Office of Natural Resources and 
Economic Development). Jun 1984. 42p. NTIS, PC A03/ 
MF AOl1. File Number DE84901507. 

Fish impingement at New Johnsonville Steam-Electric Plant 
was reevaluated in response to relocation of the plant ashpond dis- 
charge in 1978 from Kentucky Reservoir to the circulating water 
intake channel. Total number of fish impinged increased from about 
200,000 and 1.4 million in the 2-year study in 1974 through 1976 to 
6.1 million and 2.1 million in 1980-1981 and 1981-1982, respectively. 
Impacts to Kentucky Reservoir fish populations were not believed 
to be significant for any species. Threadfin shad accounted for ap- 
proximately 6.0 and 2.0 million of total numbers impinged in recent 
years. These losses represented an equivalent of 2.3 to 2.7 percent 
of summer stock levels. Lack of comparable Kentucky Reservoir 
standing stock for the 1974-1976 period precluded comparison of 
the proportion of total stock impinged before and after relocation 
of the ashpond discharge. A relationship between increased im- 
pingement of threadfin shad and ashpond discharge volume, circu- 
lating water volume, and water temperature was confirmed with a 
high degree of statistical confidence. One additional variable, initial 
resistance to winterkill at the lower lethal temperature, was also 
very highly correlated with impingement. The consequences of im- 
pinging very large numbers of threadfin shad is complicated by fac- 
tors associated with high natural and winterkill mortality for this 
species. 


2003 Power Transmission And Distribution 
REFER ALSO TO CITATION(S) 20030044449 


43226 Computerized interactive model approach to elec- 
trical distribution system planning. Gonen, T.; Thompson, 
J.C. (Electrical and Computer Engineering Department, 
University of Missouri-Columbia, Columbia, MO). Interna- 
tional Journal of Electrical Power and Energy Systems; 6: No. 
1, 55-62(Jan 1984). 

The results are described of a research effort to apply the 
latest technology to the problem of energy distribution system plan- 
ning. The interactive computerized model used promises to be a 


valuable means of analysing and planning for future distribution 
systems. 
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43227 (EPRI-NP—3634-Vol.1) Properties of turbine disk 
materials. Volume 1. The influence of material properties and 
environment on the stress corrosion susceptibility of turbine 
disk steels. Final report. McMinn, A.; Lyle, F.F. Jr. (South- 
west Research Inst., San Antonio, TX (USA)). Jul 1984. 
114p. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number T184920500. 

Stress corrosion crack growth tests were performed on a 
number of 3.5 NiCrMoV low-pressure turbine discs that had been 
retired from service. Two turbine disc forgings were also examined. 
Results have shown that. none of the steels tested were immune to 
stress corrosion crack growth, in any of the environments used. 
Crack growth even occurred in a pure water environment, in the 
absence of any contaminant. However, crack growth rates de- 
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creased with increasing purity of the environment, there being a 
factor of fifty difference for growth rates in a 10% NaOH solution 
and a pure water environment. It was found that field data were in 
close agreement with rates measured in deaerated pure water. 
Crack growth rates increased with increasing yield strength and it 
was found that high and low yield strength materials exhibited dif- 
ferent room temperature creep behavior. Phosphorus segregation to 
prior austenite grain boundaries accelerated growth rates in dilute 
environments, but not in concentrated caustic solutions. Low fre- 
quency cyclic tests did not accelerate growth rates over those ob- 
tained from the static load tests. It was established in the crack ini- 
tiation tests that aeration of dilute solutions accelerated pitting and 
crack initiation. Crack initiation occurred for specimens loaded to 
0.8 of their room temperature yield strengths in aerated pure water 
at 157°C (315°F). 


43228 (EPRI-NP—3634-Vol.2) Properties of turbine disk 
materials. Volume 2. Compilation of the chemical composition 
and mechanical properties of turbine disk materials. Final 
report. Lyle, F.F. Jr.; McMinn, A. (Southwest Research 
Inst., San Antonio, TX (USA)). Jul 1984. 15lp. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. File 
Number T184920542. 

A compilation has been made of the chemical composition 
and mechanical properties of low-pressure turbine discs that had 
been retired from service. Several turbine disc forgings were also 
examined. Determination of the chemical composition included 
both bulk chemical analyses and trace element analyses. The me- 
chanical properties measured included tensile strength, notch 
toughness, fracture toughness, and creep properties. It was found 
that variations in bulk chemical composition do not effect the sus- 
ceptibility to stress corrosion cracking and no abnormal composi- 
tion that had contributed to in-service cracking was identified. The 
turbine discs that had cracked in service had widely varying tensile 
strengths, indicating that stress corrosion susceptibility is independ- 
ent of yield strength in the range 760 to 1120 MPa (110 to 163 ksi). 
The Charpy V-notch impact tests and the fracture toughness tests 
performed showed that the 3.5 NiCrMoV steel generally had good 
toughness. The room temperature creep tests indicated different be- 
havior for low and high yield strength materials. This could be po- 
tentially important for environmentally-assisted cracking and war- 
rants further investigation. 


43229 (N—84-15473) Design of modern Low Pressure 
(LP) steam turbines. Roeder, A. (Brown, Boveri und Co. 
Ltd., Baden (Switzerland)). 1983. 47p. NTIS, PC Al5/MF 
AOl. 

Economic factors involved in designing low pressure steam 
turbines are discussed. The structural design of a 3600 rpm 1300 
MW turbine, and 1800 rpm 900 to 1300 MW turbine is summarized. 
Bearings and supports, and condenser arrangement are described. 
Cold end optimization, and inlet pressure for fossil fired aad nucle- 
ar power plants are treated. Inlet casings, rotor and blading, and 
low pressure outlet are covered. 


43230 (N—84-15478) Trends in steam turbine design, 
testing and manufacturing. Evans, D.H. (Westinghouse Elec- 
tric Corp., Philadelphia, PA (USA)). 1983. 4lp. NTIS, PC 
A15/MF AOl1. 

The economic and technological benefits of improving the 
design of steam turbine generators already installed are described. 
Laboratory test facilities for verification of mechanical and thermal 
performance of turbines and components are presented. Low pres- 
sure nuclear turbine designs which exploit matrix through flow 
theory and stall flutter analysis are introduced. Trends in plant 
design and manufacturing are traced. 


43231 (NUREG/CR—3818) Report of results of nuclear 
power plant aging workshops. Clark, N.H.; Berry, D.L. 
(Sandia National Labs., Albuquerque, NM (USA)). May 
1984. Contract AC04-76DP00789. 66p. (SAND—84-0374). 
NTIS, PC A04/MF A0Oi - GPO. File Number T184016806. 

Two workshops were conducted to identify whether there is 
any evidence of component or structural aging problems in nuclear 
power plants, and, if so, what problems are of greatest importance. 
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Fifteen representatives from national laboratories, architect/engi- 
neers, nuclear steam supply system vendors, research firms, and a 
university participated in the workshops. Based on completed ques- 
tionnaires and group discussions which screened over 112 compo- 
nents believed to be susceptible to excessive aging, pressure/tem- 
perature sensors, valve operators, and snubbers emerged by consen- 
sus as the most important aging issues. Potential aging problems re- 
lated to off-normal common mode effects or aging problems which 
are just now developing were found to be outside the scope of the 
workshops, because little or no first hand experience is available for 
these off-normal or yet to develop circumstances. Recommenda- 
tions are made for a systematic approach to rate components in 
terms of overall safety and for a cooperative effort between indus- 
try research groups and regulatory research groups to resolve 
known aging problems and to identify off-normal or yet to develop 
aging issues. 


2101 Power Reactors, Non-breeding, Light-water 
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REFER ALSO TO CITATION(S) 21010042939, 43284, 43285, 43334, 43354, 
43364, 43378, 43379, 43385, 43394, 43400, 43403, 43409, 43411, 43420, 43427, 
43428, 43430, 43445, 43465, 44406, 44519 


43232 (EGG-PBS—6379-Rev.1) One-dimensional nodal 
neutronics routines for the TRAC-BD1 thermal-hydraulics 
program. Nigg, D.W. (EG and G Idaho, Inc., Idaho Falls 
(USA)). Jul 1984. Contract AC07-76I1D01570. 67p. NTIS, 
PC A04/MF A0O1; GPO Dep. File Number DE84016250. 

Nuclear reactor core transient neutronic behavior was origi- 
nally modeled in the TRAC-BD1 code using a point-reactor kinet- 
ics formulation. This report describes a set of subroutines based on 
the Analytic Nodal Method that were written to provide TRAC- 
BD1 with a one-dimensional space-dependent eutronics capability. 
Use of the routines is illustrated with several test problems. Results 
of these problems show that the Analytic Nodal neutronics routines 
have desirable accuracy and computing time characteristics and 
should be a useful addition to TRAC-BD1. 


43233 (GRS-S—38) Construction and operation of nucle- 
ar power plants. Franzen, L.F. (Gesellschaft fuer Reaktorsi- 
cherheit m.b.H. (GRS), Garching (Germany, F.R.)). Sep 
1983. 78p. (In German). NTIS (US Sales Only), PC A05/ 
MF AO1. File Number DE84751620. 

How does a nuclear power plant work. Which reactor types 
are in use. What safety measures are being taken. These questions 
and the like are frequently asked by those interested in nuclear 
power generation. The respective answers are to be found in the 
report Construction and Operation of Nuclear Power Plants”. Nu- 
clear-physical fundamentals and the basic safety measures are ex- 
plained, and four reactor types that are most common in the Feder- 
al Republic of Germany are described: PWR-, BWR-, HTR-type 
and faster breeder reactors. For each reactor type, the principle of 
operation, steam generator system, auxiliary and service buildings 
as well as the respective safety devices are indicated, and visualized 
by means of numerous illustrations. The report is meant to be in- 
strumental to the purpose of getting objectiveness into the public 
discussion on the peaceful use of nuclear energy. 


43234 (HEDL-SA—3126A) Trend curve exposure param- 
eter data development and testing. McElroy, W.N.; Gold, R.; 
Guthrie, G.L.; Lippincott, E.P.; Simons, R.L. (Hanford En- 
gineering Development Lab., Richland, WA (USA)). Apr 
1984. Contract AC06-76FF02170. 2p. (CONF-840902—1). 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE84013350. 

From 5. ASTM-Euratom symposium on reactor dosimetry; 
Geesthacht, F.R. Germany (24 Sep 1984). 

An important aspect of the Light Water Reactor-Pressure 
Vessel-Surveillance Dosimetry Improvement Program is the Han- 
ford Engineering Development Laboratory effort to develop and 
test trend curve exposure parameter data. Progress in these trend 
curve-data correlation analysis activities at HEDL is described. The 
exposure parameters of primary interest are those associated with 
the production of displaced atoms and helium in different pressure 
vessel steels, particularly, A302B, A533B, and A508. 
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43235 (NUREG/CR—3544) Beta particle measurement 
and dosimetry at NRC-licensed facilities. Rathbun, L.A; 
Endres, G.W.R.; Fox, R.A.; Roberson, P.L.; Scherpelz, R.I. 
(Pacific Northwest Lab., Richland, WA (USA)). Aug 1984. 
Contract AC06-76RL01830. 56p. (PNL—4886). NTIS, PC 
A04/MF AO1 - GPO $4.25. File Number T184015975. 

Researchers from Pacific Northwest Laboratroy (PNL) have 
conducted beta radiation measurements under laboratory and field 
conditions to assess the degree of the measurement problem and 
offer suggestions for possible remedies. The primary measurement 
systems selected for use in this study were the silicon (Si) surface 
barrier spectrometer system and the multielement beta dosimeter. 
Three boiling water reactors (BWRs), two pressurized water reac- 
tors (PWRs), and one fuel fabrication facility were visited during 
the course of the study. Although beta fields from cobalt-60 were 
the most common type found at commercial reactor facilities, 
higher energy beta fields were found at locations associated with 
spent fuel handling, liquid radioactive waste, and BWR turbine 
components. Commercially-available dosimeters and survey instru- 
ments were used to measure the same laboratory and licensee facili- 
ty beta fields characterized with PNL’s active and passive spec- 
trometers. A prototype spectrometer was also used in the laborato- 
ry measurements. The commercial instruments and dosimeters used 
in this study typically responded low to the beta fields measured, 
especially where maximum beta energies were less than approxi- 
mately 500 keV. 


43236 (TVA/OP/NP—84/5) TVA's program for in-serv- 
ice inspection of heat exchanger tubes and tube supports at 
nuclear power plants. Golston, T.D.; Greer, T.A.; Gallaher, 
A.D. (Tennessee Valley Authority, Chattanooga (USA). 
Div. of Nuclear Power). 1984. 9p. NTIS, PC A02/MF AO1. 
File Number DE84901510. 

TVA is engaged in a comprehensive in-service inspection 
program for balance-of-plant (BOP) heat exchangers at its nuclear 
plants. The program consists primarily of eddy-current testing 
(ECT) combined with other inspection methods for the purposes of 
detecting, quantifying, and monitoring tube and tube support 
damage mechanisms before tube leaks occur; thereby increasing 
plant availability and assuring continued safe operation. This paper 
describes TVA’s program, its objectives, and its activities as encom- 
passed within the organizational framework. Equipment, proce- 
dures, methods, techniques, and documentation are also included as 
a means of acquainting the reader with the requirements of an on- 
going heat exchanger inspection program. 


43237 A chemical model for cadmium liquid-metal em- 
brittlement of zircaloy. Kohli, R. (Battelle Columbus Lab- 
oratories 505 King Ave., Columbus, OH 43201). Transac- 
tions of the American Nuclear Society; 46: 345-346(Jun 1984). 
(CONF-840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


43238 Comparison and evaluation of flexible and stiff 
piping systems. Hahn, W.; Tang, H.T.; Tang, Y.K. (EDS 
Nuclear, Inc., Walnut Creek, CA). pp 133-140 of Transac- 
tions of the 7th international conference on structural me- 
chanics in reactor technology. Vol. F. LWR pressure com- 
ponents - core structures and piping. Amsterdam, Nether- 
lands; North-Holland (1983). (CONF-830867—; CONF- 
830805—). 

From 7. international seminar on computational aspects of 
the finite element method; Chicago, IL, USA (29 Aug 1983). 

An experimental and numerical study was performed on a 
piping system, with various support configurations, to assess the 
difference in piping response for flexible and stiff piping systems. 
Questions have arisen concerning a basic design philosophy em- 
ployed in present day piping designs. One basic question is, the reli- 
ability of a flexible piping system greater than that of a stiff piping 
system by virtue of the fact that a flexible system has fewer snubber 
supports. With fewer snubbers, the pipe is less susceptible to inad- 
vertent thermal stresses introduced by snubber malfunction during 
normal operation. In addition to the technical issue, the matter of 
cost savings in flexible piping system design is a significant one. 
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The costs associated with construction, in-service inspection and 
maintenance are all significantly reduced by reducing the number 
of snubber supports. The evaluation study was performed on a 
boiler feedwater line at Consolidated Edison's Indian Point Unit 1. 
In this study, the boiler feedwater line was tested and analyzed 
with two fundamentally different support systems. The first system 
was very flexible, employing rod and spring hangers, and represent- 
ed the ‘old’ design philosophy. The second system employed strut 
and snubber supports and represented the ‘modern’ design philoso- 
phy. The pipe system was relatively stiff with this support system, 
primarily due to the increased number of supports, including lateral 
supports, thereby reducing the pipe span lengths between supports. 
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REFER ALSO TO CITATION(S) 21020042559, 42939, 43233, 43234, 43235, 
43236, 43237, 43238, 43284, 43285, 43354, 43355, 43357, 43360, 43361, 43362, 
43364, 43366, 43369, 43370, 43375, 43385, 43392, 43394, 43395, 43396, 43397, 
43401, 43402, 43406, 43409, 43410, 43411, 43412, 43413, 43416, 43420, 43427, 
43431, 43436, 43440, 43441, 43442, 43443, 43445, 43465, 44398, 44399, 44405, 
44410, 44519, 44684 


43239 (AERE-R—11196) Theoretical calculations of 
pressure vessel failure frequencies for Sizewell ‘B’ transients. 
Cameron, R.F. (UKAEA Atomic Energy Research Estab- 
lishment, Harwell. Theoretical Physics Div.). Jan 1984. 65p. 
HMSO, London, price Pound 6.00. 

The technique of probabilistic fracture mechanics is now 
widely used to assess the integrity of reactor pressure vessels when 
subjected to transient conditions. In this report the technique is ap- 
plied to estimate the failure frequency of the Sizewell ‘B’ reactor 
pressure vessel under the possible transient loadings. The results are 
presented for both normal operational conditions (Condition I and 
II events) and for faulted conditions (Condition III and IV events), 
for a number of regions of the vessel. Estimates of the failure fre- 
quency based on the initiation of crack extension and on allowing a 
limited amount of stable crack extension are given. These show that 
the failure frequency of 10-7 per reactor year used in the degraded 
core analysis for Sizewell 'B’ is conservative, and a lower value of 
3 x 10°° per reactor year is calculated, assuming that the material 
fracture toughness is that appropriate to the ‘upper shelf’ during the 
large loss-of-coolant accident. For the pessimistic assumption that 
this latter condition is not valid the estimated value is 4 x 10° per 
reactor year. 


43240 (BMI—1984-035) Investigations on the retention 
of I-131 by an iodine filter of a pressurized water reactor. 
Deuber, H.; Gerlach, K. (Bundesministerium des Innern, 
Bonn (Germany, F.R.); Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Lab. fuer Aerosolphysik und 
Filtertechnik 1). Apr 1984. 57p. (In German). NTIS (US 
Sales Only), PC A04/MF A0Ol1. File Number DE84751829. 

The retention of I-131 by an equipment room exhaust filter 
of a German pressurized water reactor was determined by various 
methods to particularly obtain reliable results. Moreover, investiga- 
tions were performed to clarify the reason for aging of the carbon 
contained in the iodine filter mentioned. The actual retention of the 
organic I-131, corresponding to a value of 99.9%, was limited by I- 
131 in the form of penetrating iodine compounds. It was lower than 
the retention of CHs I-131 under layout conditions by more than 
one order of magnitude. The aging was essentially caused by the 
adsorption of low-volatile organic compounds. 


43241 (CONF-840614—73) Stochastic model to monitor 
mechanical vibrations in pressurized water reactors. Shieh, 
D.J.; Upadhyaya, B.R. (Tennessee Univ., Knoxville (USA)). 
1984. Contract AC05-840R21400. 7p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE84014285. 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 

The feasibility of using neutron flux and core-exit tempera- 
ture signals in PWRs for estimating core coolant flow velocity has 
been demonstrated using normal operational data from both the 
LOFT reactor and a commerical PWR. The LOFT analysis further 
showed that the core coolant velocity can be accurately monitored 
for various flow rates using the linear phase-frequency relationship 


in the frequency range 0.1 to 2 Hz. The development of the tech- 
nique for monitoring core coolant velocity in PWRs provides a val- 
uable alternative for flow measurement. Theoretical studies of core 
heat transfer in PWRs showed that the fluctuating heat sources 
have a dominating effect on the core-exit temperature compared to 
fluctuations of the coolant flow rate and core inlet coolant tempera- 
ture. In the present analysis a detailed distributed parameter model 
of a PWR core was developed with the purpose of studying the 
following aspects of core coolant flow rate measurement: the mech- 
anisms causing linear phase relationship between neutron flux and 
coolant temperature signals due to various perturbation sources; the 
effect of axial flux shape on the phase slope (or estimated transit 
delay time); and the relationship between transit delay time and ef- 
fective distance of temperature noise propagation to maintain the 
flow velocity invariant. 


43242 (CONF-840614—74) In-core coolant velocity 
measurements in a pressurized water reactor using tempera- 
ture-neutron noise cross correlation. Sweeney, F.J. (Oak 
Ridge National Lab., TN (USA)). 1984. Contract ACO0S5- 
840R21400. 8p. NTIS, PC A02/MF A011; GPO Dep. File 
Number DE84014286. 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 

Noise signals from an in-core, movable, neutron flux-map- 
ping detector and a core-exit thermocouple at the Sequoyah-1 plant 
were cross correlated in order to investigate the feasibility of infer- 
ring in-core coolant flow velocities. If feasible, this technique might 
provide a cost effective way to detect local in-core flow blockages 
or to verify fuel assembly thermal-hydraulic performance. Previous 
ex-core neutron detector/core-exit thermocouple cross correlations 
at Sequoyah-1, indicated that, while coolant velocity measurements 
appeared to be feasible, the inferred velocities required correction 
for the relatively slow (~0.7-s) thermocouple time response. Fur- 
thermore, the effect on the inferred velocity due to the spatial aver- 
aging of the 1.8-m-long ex-core detector was not known. Noise 
measurements were therefore performed using a smaller neutron 
detector (0.48-cm diam by 5.33-cm long fission chamber), and a 
technique was developed to correct the inferred coolant velocities 
for the thermocouple response time. 


43243 (DOE/ET/34013—10) Evaluation and demonstra- 
tion of methods for improved nuclear fuel utilization. Eighth 
semi-annual progress report, July 1-December 31, 1983. 
Decher, U. (Combustion Engineering, Inc., Windsor, CT 
(USA); Arkansas Power and Light Co., Little Rock 
(USA)). Mar 1984. Contract AC02-79ET34013. 22p. 
(CEND—418). NTIS (US Sales Only), PC A02/MF AOI; 
GPO Dep. File Number DE84016622. 

The objective of this Department of Energy sponsored pro- 
gram is to demonstrate increased burnup for Combustion Engineer- 
ing 16x16 fuel. A demonstration of this improvement is in progress 
for the Arkansas Nuclear One Unit 2 (ANO-2) reactor located near 
Russellville, Arkansas. This reactor is a 2815 MWt pressurized 
water reactor (PWR) owned and operated by Arkansas Power and 
Light. It is the first Combustion Engineering reactor to utilize the 
16x16 fuel design. This report is the eighth semi-annual progress 
report and covers the progress made from July 1, 1983 through De- 
cember 31, 1983. Advanced design fuel rods have completed their 
second exposure cycle (Reactor Cycle 3). The two Batch D assem- 
blies containing these advanced design fuel rods were visually ex- 
amined during the end-of-cycle 3 (EOC 3) refueling outage, and 
were reinserted for their third exposure cycle. Batch C fuel assem- 
blies of the standard 16x16 design have completed three exposure 
cycles and achieved a burnup of 33.6 GWD/T. The planned con- 
tinued irradiation of one Batch C assembly has been deferred due 
to a somewhat greater than expected shoulder gap closure rate. 


43244 (DOE/ET/34014—14-Vol.2) Hot cell examination 
of Surry three- and four-cycle 17 x 17 demonstration fuel. 
Volume 2. Examination methods and data. Kuszyk, J.A. 
(Westinghouse Electric Corp., Pittsburgh, PA (USA). Nu- 
clear Energy Systems Div.). Jun 1984. Contract AC02- 
79ET34014. 72p. (WCAP—10514-Vol.2). NTIS (US Sales 
Only), PC A04/MF AOl; 1; GPO Dep. File Number 
DE84015878. 
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Portions are illegible in microfiche products. 

Appendices are presented concerning: fuel assembly and fuel 
rod characteristics; fuel rod fabrication; oxide meter corrosion 
measurements; fuel rod profilometry data; fission gas analysis; cal- 
culation of nominal void volume and helium inventory; fuel rod 
sectioning data; fuel burnup analysis; and cladding fast fluence anal- 
ysis. 


43245 (DOE/ET/34030—8) High burnup PWR ramp 
test program. Sixth semi-annual progress report, April 1, 
1983-September 30, 1983. LaVake, J.C.; Gaertner, M. (C-E 
Power Systems, Windsor, CT (USA); Kraftwerk Union 
A.G., Erlangen (Germany, F.R.)). Jul 1984. Contract AC02- 
80ET34030. 56p. (CEND—419). NTIS (US Sales Only), PC 
A04/MF AO1; 1; GPO Dep. File Number DE84016682. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Objective is to investigate the power ramp behavior of high 
burnup PWR-type fuel under fast power ramp conditions. This will 
be accomplished by reporting the test results from 68 previously 
ramped fuel rodlets (Part 1 of the program) and performing eight- 
een ramp tests on rodlets having 31 to 46 GWd/MtU burnup (Part 
2). Included among these tests are rodlets having modified designs 
to determine if such designs will improve pellet clad interaction 
(PCI) behavior. The rodlets are first irradiated in a power reactor 
in Germany and then ramp tested in the High Flux Reactor at 
Petten, Netherlands. During this period, the final two ramp tests 
were performed for Part 2 of the program. These were both suc- 
cessful re-ramp tests after an additional burnup of 6 GWd/MtU fol- 
lowing the first ramp test. Also, the first 14 ramped rodlets were 
transported to hot cells and the final post-ramp examinations were 
started. 


43246 (EGG-M—02684) Ultrasonic mapping of the pos- 
taccident TMI-2 core configuration. Beller, L.S.; Martin, 
M.R. (EG and G Idaho, Inc., Idaho Falls (USA)). 1984. 
Contract AC07-761D01570. 5p. (CONF-840614—93). NTIS, 
PC A02/MF AOI; 1; GPO Dep. File Number DE84014952. 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 

Portions are illegible in microfiche products. 

Development of effective procedures for recovery from the 
1979 accident at the Three Mile Island 2 (TMI-2) nuclear station 
requires a detailed knowledge of the core configuration following 
the accident. Remote video surveys of limited scope in the summer 
of 1982 revealed a cavity in the upper core region that seemed to 
be about 1.5 m deep, extending out to perhaps two-thirds of the 
core radius. A clearer, more detailed and quantitative description of 
the postaccident core configuration was needed to plan defueling 
procedures. This work describes the techniques used for precise ul- 
trasonic, sonar-like measurements of the core void, and details the 
primary results. 


43247 (EPRI-NP—2698-CCM-Vol.4) ATHOS: a comput- 
er program for thermal-hydraulic analysis of steam genera- 
tors. Volume 4. Applications. Singhal, A.K.; Keeton, L.W.; 
Przekwas, A.J.; Weems, J.S. (CHAM of North America, 
Inc., Huntsville, AL (USA)). Aug 1984. 236p. Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. File 
Number T1I84920537. 

Purpose of this volume is to consolidate the description of 
all code qualification and verification applications. These have been 
divided into five categories: code checkout studies, parametric cal- 
culations, simulations of small-scale experiments, model steam gen- 
erator simulations, and full-scale operating steam generator simula- 
tions. Findings can be summarized as follows: Agreement with 
available experimental data is generally good. Agreement with ex- 
perimental data is always better when employing the algebraic-slip 
(rather than homogeneous) flow model. Consistent and plausible 
trends are found in all parametric studies undertaken. Agreement 
with experiment is generally not as good for low-power-levl cases 
(less than 50%). This indicates that further study of empirical cor- 
relations is needed, particularly for low-power-level calculations. 
Several model improvements and further developments are identi- 
fied and suggested for future implementation. 


43248 (EPRI-NP—3445) Cobalt release from PWR 
valves. Final report. Bergmann, C.A.; Landerman, E.I. 
(Westinghouse Electric Corp., Pittsburgh, PA (USA). Nu- 
clear Technology Div.). Jul 1984. 29p. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
T1I84920539. 

Results of plant visits and a field follow program to obtain 
samples of cobalt-bearing parts from valves and other components 
are described in this report. In addition, a summary of valve main- 
tenance problems and practices performed at four plants and an 
evaluation of cobalt input from valve parts are presented. Lastly, a 
ranking is made of valves by type and system which should be con- 
sidered for replacement of high cobalt parts. 


43249 (EPRI-NP—3646) Field test report on manually 
operated 1-inch nuclear valves. Final report. Blanco, J. 
(Southern California Edison Co., Rosemead (USA)). Jul 
1984. 28p. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number T184920548. 

Two hermetic-magnetic valves and one rotating-stem valve 
were installed in San Onofre Nuclear Generating Station (Unit 1) 
borated water systems. One rotating-stem valve was installed in the 
Los Alamitos Fossil Fuel Facility (Unit 4). These valves were on 
line for periods ranging from 5000 to 17,000 hours. Both rotating- 
stem valves performed without failure. During testing they accu- 
mulated a total of 334 cycles with no seat or external leakage, or 
actuation problems. Both hermetic-magnetic valves failed by stem 
seizure due to a galled bushing. One valve failed during the first 
operational cycle and the other valve failed on the 189th cycle 
(next to last planned cycle). The valve has been redesigned to 
eliminate the bushing in favor of a ceramic bearing. This redesign 
has been shop-tested and found viable. No external leakage was 
noted on either hermetic-magnetic valve throughout the field test 
program. 


43250 (EPRI-NP—3652) Expert system for on-line ma- 
chinery diagnostics. Final report. Frarey, J.L.; Wilson, D.S.; 
Peterson, N.J.; Bartlett, J.A. (Shaker Research Corp., 
Latham, NY (USA)). Aug 1984. 186p. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
TI84920540. 

A project was conducted to develop, install, and operate an 
automated vibration monitoring system at the Millstone Unit No. 2 
Nuclear Power Plant of the Northeast Utilities Company. This 
report describes the rotor dynamic analysis of the pumps to be 
monitored, the system sensor selection, installation requirements 
and constraints. The methods used for analysis, comparison, and 
trending of spectral data are also established and the system's 
steady-state, transient, and alarm modes of operation are reviewed. 
Based on these requirements, the hardware and software designs 
are detailed. A major conclusion of this project was that while an 
automated vibration monitoring system is feasible and can be valua- 
ble in understanding pump conditions, such a project will only be 
successful if the utility is a direct participant in the system's day-to- 
day operation. This report allows a utility to determine what is in- 
volved in a diagnostic system and to evaluate the potential benefits 
from such a system in light of the effort that must be expended to 
operate it. 


43251 (PNL-SA—11267) Steam generator group project 
round robin plans and objectives. Birks, A.S. (Pacific North- 
west Lab., Richland, WA (USA)). Jun 1984. Contract 
AC06-76RL01830. 8p. (CONF-8406185—1). NTIS, PC 
A02/MF A0O1; 1; GPO Dep. File Number DE84015581. 

From NDE reliability through round robin testing symposi- 
um; Portland, OR, USA (19 Jun 1984). 

Portions are illegible in microfiche products. 

The objective of the Steam Generator Group project is to 
provide confirmatory research leading to the optimization of in- 
service inspection criteria. This includes the inspection procedures, 
sampling plan, inspection period and tube plugging guidelines for 
safe operation of steam generators. This project is being conducted 
at the Pacific Northwest Laboratories. As a research vehicle, the 
project will utilize a service degraded steam generator that prema- 
turely failed and was removed from the Surry 2 nuclear station. 
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This specimen provides a unique capability to conduct research on 
service induced defects. The ultimate goal of this research is to ac- 
curately define the characterization of defects in a steam generator. 


43252 (SAND—84-1526C) Applications of transient re- 
sponse characterization and enhancement to thermal instru- 
mentation. Bainbridge, B.L.; Keltner, N.R. (Sandia National 
Labs., Albuquerque, NM (USA)). 1984. Contract AC04- 
76DP00789. 19p. (CONF-8409109—1). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE84015258. 

From Industrial temperature measurement symposium; 
Knoxville, TN, USA (10 Sep 1984). 

Portions are illegible in microfiche products. 

Thermal sensors have transient response characteristics that 
may be examined using external or internal stimulation tests. The 
test data can be coupled with simple sensor models, consisting of 
two or three term approximations to the solution of partial differen- 
tial equations, or more complex ones based on techniques such as 
the unsteady surface element method. The test data provides infor- 
mation for determining the unknown parameters in the approximat- 
ing equations. The combination of model and test data is used to 
produce an estimate of the transfer function represented by the 
sensor. The estimate can then be applied to experimental data ob- 
tained from the sensor to improve the quality of the information. 
Response compensation requires a model that represents the inverse 
of the transfer function of the sensor. The previously mentioned ex- 
periments have shown that simple models can provide adequate 
representations of sensors for the purposes of compensation. A ther- 
mal sensor acts as a low pass filter which attenuates information 
necessary for determining the parameters of response models. In 
combinations with system noise, the filtering effect limits the accu- 
racy of any compensation system such that simple models will pro- 
vide results commensurate with more detailed ones. 26 references. 


2163 Power Reactors, Non-breeding, Graphite 
Moderated 


REFER ALSO TO CITATION(S) 21030042930, 42940, 43233, 43288, 43359, 
43388, 43389, 43390, 43391, 43415 


43253 (CONF-710129—Exc.) Technical papers presented 
at the tenth Dragon Countries physics meeting. (Organization 
for Economic Co-Operation and Development, Winfrith 
(UK). High Temperature Reactor Project). Jan 1971. 99p. 
NTIS (US Sales Only), PC A0O5/MF A0Ol. File Number 
DE84901520. 

From 10. Dragon Countries physics meeting; Cadarache, 
France (1 Jan 1971). 

Papers are presented concerning HTGR type reactor physics 
and coated fuel particle performance. 


43254 (CONF-710656—Exc.) Technical papers presented 
at the twelfth Dragon Countries physics meeting. (Organiza- 
tion for Economic Co-Operation and Development, Win- 
frith (UK). High Temperature Reactor Project). Jun 1971. 
108p. NTIS (US Sales Only), PC A06/MF AOl. File 
Number DE84901522. 

From 12. Dragon Countries physics meeting; Geesthacht, 
F.R. Germany (28 Jun 1971). 

Papers are presented concerning HTGR type reactor phys- 
ics; fuel management; capital cost; and control elements. 


43255 (CONF-730355—Exc.) Technical papers presented 
at the sixteenth Dragon Countries physics meeting held at 
Juelich, Federal Republic of Germany, March 1973. (Organi- 
zation for Economic Co-Operation and Development, Win- 
frith (UK). High Temperature Reactor Project). Mar 1973. 
143p. NTIS (US Sales Only), PC A07/MF AOl. File 
Number DE84901527. 

From Dragon countries physics meeting; Julich, F.R. Ger- 
many (22 Mar 1973). 

Papers are presented concerning HTGR type reactor kinet- 
ics; fuel cycle; fuel management; and control strategy. 
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43256 (CONF-7205128—Exc.) Technical papers present- 
ed at the fourteenth Dragon Countries physics meeting. (Or- 
ganization for Economic Co-Operation and Development, 
Winfrith (UK). High Temperature Reactor Project). 1972. 
142p. NTIS (US Sales Only), PC A07/MF AOl1. File 
Number DE84901525. 

From 14. Dragon Countries physics meeting; Ispra, Italy (4 
May 1972). 

Papers are presented concerning HTGR type reactor phys- 
ics; reactor safety; fuel cycle characteristics; economics; and fuel 
element concepts. 


43257 (CONF-7206118—Exc.) Technical papers present- 
ed at the fifteenth Dragon Countries physics meeting. (Orga- 
nization for Economic Co-Operation and Development, 
Winfrith (UK). High Temperature Reactor Project). 1972. 
203p. NTIS (US Sales Only), PC Al10/MF AOl. File 
Number DE84901526. 

From 15. Dragon Countries physics meeting; Winfrith, UK 
(2 Jun 1972). 

Papers are presented concerning HTGR type reactor kinet- 
ics and fuel performance studies. 


43258 (CONF-7403107—Exc.) Technical papers present- 
ed at the eighteenth Dragon Countries physics meeting. (Or- 
ganization for Economic Co-Operation and Development, 
Winfrith (UK). High Temperature Reactor Project). Mar 
1974. 205p. NTIS (US Sales Only), PC A1l0/MF AO1. File 
Number DE84901529. 

From 18. Dragon Countries physics meeting; Berkeley, UK 
(21 Mar 1974). 

Papers are presented concerning HTGR type reactor kinet- 
ics; fuel cycle and fuel management; control elements; and accident 
conditions. 


43259 (ORNL—5951) THR-TH: a high-temperature gas- 
cooled nuclear reactor core thermal hydraulics code. Vondy, 
D.R. (Oak Ridge National Lab., TN (USA)). Jul 1984. Con- 
tract AC05-840R21400. 136p. NTIS, PC A07/MF AOl; 1; 
GPO Dep. File Number DE84016680. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The ORNL version of PEBBLE, the (RZ) pebble bed ther- 
mal hydraulics code, has been extended for application to a pris- 
matic gas cooled reactor core. The supplemental treatment is of 
one-dimensional coolant flow in up to a three-dimensional core de- 
scription. Power density data from a neutronics and exposure calcu- 
lation are used as the basic information for the thermal hydraulics 
calculation of heat removal. Two-dimensional neutronics results 
may be expanded for a three-dimensional hydraulics calculation. 
The geometric description for the hydraulics problem is the same 
as used by the neutronics code. A two-dimensional thermal cell 
model is used to predict temperatures in the fuel channel. The capa- 
bility is available in the local BOLD VENTURE computation 
system for reactor core analysis with capability to account for the 
effect of temperature feedback by nuclear cross section correlation. 
Some enhancements have also been added to the original code to 
add pebble bed modeling flexibility and to generate useful auxiliary 
results. For example, an estimate is made of the distribution of fuel 
temperatures based on average and extreme conditions regularly 
calculated at a number of locations. 


43260 (ORNL—6053) Gas-cooled reactor programs. 
High-temperature gas-cooled reactor technology development 
program. Annual progress report, December 31, 1983. Kasten, 
P.R.; Rittenhouse, P.L.; Bartine, D.E.; Sanders, J.P. (Oak 
Ridge National Lab., "TN (USA)). Jun 1984. Contract 
AC05-840OR21400. 299p. NTIS, PC A13/MF A0Ol; 1; GPO 
Dep. File Number DE84016747. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

ORNL continues to make significant contributions to the na- 
tional program. In the HTR fuels area, we are providing detailed 
statistical information on the fission product retention performance 
of irradiated fuel. Our studies are also providing basic data on the 
mechanical, physical, and chemical behavior of HTR materials, in- 
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cluding metals, ceramics, graphite, and concrete. The ORNL has 
an important role in the development of improved HTR graphites 
and in the specification of criteria that need to be met by commer- 
cial products. We are also developing improved reactor physics 
design methods. Our work in component development and testing 
centers in the Component Flow Test Loop (CFTL), which is being 
used to evaluate the performance of the HTR core support struc- 
ture. Other work includes experimental evaluation of the shielding 
effectiveness of the lower portions of an HTR core. This evaluation 
is being performed at the ORNL Tower Shielding Facility. Re- 
searchers at ORNL are developing welding techniques for attach- 
ing steam generator tubing to the tubesheets and are testing ceramic 
pads on which the core posts rest. They are also performing exten- 
sive testing of aggregate materials obtained from potential HTR site 
areas for possible use in prestressed concrete reactor vessels. 
During the past year we continued to serve as a peer reviewer of 
small modular reactor designs being developed by GA and GE 
with balance-of-plant layouts being developed by Bechtel Group, 
Inc. We have also evaluated the national need for developing 
HTRs with emphasis on the longer term applications of the HTRs 
to fossil conversion processes. 


43261 (ORNL/TM—9248) Multigrid iteration solution 
procedure for solving three-dimensional sets of coupled equa- 
tions. Vondy, D.R. (Oak Ridge National Lab., TN (USA)). 
Aug 1984. Contract AC05-840R21400. 49p. NTIS, PC 
A03/MF AO1; 1; GPO Dep. File Number DE84016515. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

A procedure of iterative solution was coded in Fortran to 
apply the multigrid scheme of iteration to a set of coupled equa- 
tions for three-dimensional problems. The incentive for this effort 
was to make available an implemented procedure that may be read- 
ily used as an alternative to overrelaxation, of special interest in ap- 
plications where the latter is ineffective. The multigrid process was 
found to be effective, although noncompetitive with simple overre- 
laxation for simple, small problems. Absolute error level evaluation 
was used to support methods assessment. A code source listing is 
presented to allow ready application when the computer memory 
size is adequate, avoiding data transfer from auxiliary storage. In- 
cluded are the capabilities for one-dimensional rebalance and a 
driver program illustrating use requirements. Feedback of addition- 
al experience from application is anticipated. 


43262 Diffusion of molybdenum through H-451 graphite. 
Lee, B.S.; Sastre, C.; Uneberg, G. (Brookhaven National 
Laboratory, Upton, NY 11973). Transactions of the American 
Nuclear Society; 46: 381-382(Jun 1984). (CONF-840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


2104 Power Reactors, Non-breeding, Otherwise 
Moderated Or Unmoderated 


REFER ALSO TO CITATION(S) 21040043294, 43350, 43352 


43263 (AECL—7096) Load following capability of 
CANDU fuel. Carter, T.J.; Fehrenbach, P.J. (Atomic 
Energy of Canada Ltd., Chalk River, Ontario. Chalk River 
Nuclear Labs.). Feb 1983. 28p. NTIS (US Sales Only), PC 
A03/MF AO1. File Number DE84702994. 

Eventually CANDU nuclear power stations may have to 
vary operating power in a daily cycle (load follow) in response to 
the demands of a utility distribution system. In this report we dis- 
cuss the possible nature of the cycles involved in load following, 
and implications with regard to fuel behaviour, and relate projected 
cycles to the existing data base for CANDU fuel. We also review 
relevant data from other Zircaloy-clad water cooled reactor sys- 
tems and discuss their pertinence to CANDU. While most available 
evidence indicates CANDU fuel should be able to load follow suc- 
cessfully, evidence of the efficacy of graphite or siloxane CANLUB 
coatings to provide a remedy for stress corrosion cracking of Zirca- 
loy in the event of a persistent stress cycle is incomplete. We be- 
lieve the next logical step to be a full scale demonstration test in a 
CANDU reactor. In the absence of such a test a less desirable alter- 
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native would be CRNL tests with the In-Reactor Diameter Meas- 
urement Rig (IRDMR) and the NRU fuel moving device. These 
would measure the strain cycles for a particular load following 
cycle and demonstrate the abiltity of CANDU fuel to perform satis- 
factorily under such conditions. 


43264 (AECL—7537) Replacement of a cracked pressure 
tube in Bruce GS unit 2. Dunn, J.T.; Jackman, A.H. 
(Atomic Energy of Canada Ltd., Sheridan Park, Ontario. 
Power Projects). Jun 1982. 10p. (CONF-8206245—2). NTIS 
(US Sales Only), PC A0O2/MF AOl. File Number 
DE84702996. 

From 3. annual Canadian Nuclear Society conference; To- 
ronto, Ontario, Canada (8 Jun 1982). 

In 1982 February, a primary heat transport system leak was 
detected in the annulus gas system by on-line instrumentation. The 
source of the leak was found to be a small axial crack in the pres- 
sure tube of fuel channel X-14. This fuel channel was removed and 
replaced by station maintenance staff, and the unit was returned to 
service five weeks after it had been shut down. The cracked pres- 
sure tube was sent to Chalk River Nuclear Laboratories for exami- 
nation, and the crack was found to be very similar to those found 
in Pickering GS units 3 and 4 in 1974-75. It was caused by delayed 
hydride cracking during the period of high residual stress between 
the time of rolling and the pre-service stress relief. 


43265 (AECL—7538) CANDU-PHW fuel channel re- 
placement experience. Dunn, J.T.; Kakaria, B.K.; Graham, 
J.; Jackman, A.H. (Atomic Energy of Canada Ltd., Sheri- 
dan Park, Ontario. Power Projects). Sep 1982. 32p. (CONF- 
8209239—1). NTIS (US Sales Only), PC A03/MF A0O1. File 
Number DE84702997. 

From IAEA specialists’ meeting; Rio de Janeiro, Brazil (1 
Sep 1982). 

One of the main characteristics of the CANDU pressurized 
heavy water reactor is the use of pressure tubes rather than one 
large pressure vessel to contain the fuel and coolant. This provides 
an inherent design capability to permit their replacement in an ex- 
peditious manner, without seriously affecting the high capacity fac- 
tors of the reactor units. Of the eight Ontario Hydro commercial 
nuclear generating units, the lifetime performance places seven of 
them (including two that have had some of their fuel channels re- 
placed), in the top ten positions in the world’s large nuclear-electric 
unit performance ranking. Pressure tube cracks in the rolled joint 
region have resulted in 70 fuel channels being replaced in three re- 
actor units, the latest being at the Bruce Nuclear Generating Sta- 
tion ‘A’, Unit 2 in February 1982. The rolled joint design and roll- 
ing procedures have been modified to eliminate this problem on 
CANDU units subsequent to Bruce ‘A’. This paper describes the 
CANDU pressure tube performance history and expectations, and 
the tooling and procedures used to carry out the fuel channel re- 
placement. 


43266 (AECL—7543) Operating performance and reli- 
ability of CANDU PHWR fuel channels in Canada. Stra- 
chan, B.; Brown, D.R. (Atomic Energy of Canada Ltd., 
Sheridan Park, Ontario. Power Projects). Mar 1983. 24p. 
(CONF-830330—2). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE84702998. 

From IAEA conference on reliability; Stuttgart, F.R. Ger- 
many (21 Mar 1983). 

CANDU nuclear plants use many small-diameter high-pres- 
sure fuel channels. Good operating performance from the CANDU 
fuel channels has made a major contribution to the world-leading 
operating record of the CANDU nuclear power plants. As of 1982 
December 31, there were 7,480 fuel channels installed in 18 
CANDU reactors over 500 MW(e) in size. Eight of these reactors 
have been declared in-service and have accumulated 24,000 fuel 
channel-years of operation. The only significant operating problems 
with fuel channels have been the occurrence of leaking cracks in 70 
fuel channels and a larger amount of axial creep on the early reac- 
tors than was originally provided for in the design. Both of these 
problems have been corrected on all CANDU reactors built since 
the Bruce GS ‘A’ station and the newer reactors should exhibit 
even better performance. 
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43267 (AECL—7615) Reactor physics and economic as- 
pects of the CANDU reactor system. Griffiths, J. (ed.). 
(Atomic Energy of Canada Ltd., Chalk River, Ontario. 
Chalk River Nuclear Labs.). Feb 1983. 276p. NTIS (US 
Sales Only), PC A13/MF AO1. File Number DE84702999. 

A history of the development of the CANDU system is 
given along with a fairly detailed description of the 600 MW(e) 
CANDU reactor. Reactor physics calculation methods are de- 
scribed, as well as comparisons between calculated reactor physics 
parameters and those measured in research and power reactors. An 
examination of the economics of CANDU in the Ontario Hydro 
system and a comparison between fossil fuelled and light water re- 
actors is presented. Some physics, economics and resources aspects 
are given for both low enriched uranium and thorium-fuelled 
CANDU reactors. Finally the R and D program in Advanced Fuel 
Cycles is briefly described. 


2105 Power Reactors, Breeding 


REFER ALSO TO CITATION(S) 21050042934, 42939, 43233, 43381, 43383, 
43384, 43393, 43394, 43432, 43433, 43434, 43435, 43456, 43459, 43460, 43461, 
43462, 44207, 44208 


43268 (CONF-840802—6) Proposed pyrometallurgical 
process for rapid recycle of discharged fuel materials from the 
integral fast reactor. Burris, L.; Steindler, M.; Miller, W. 
(Argonne National Lab., IL (USA)). 1984. Contract W-31- 
109-ENG-38. 22p. NTIS, PC A02/MF A0O1; 1; GPO Dep. 
File Number DE84015823. 

From International topical meeting on fuel reprocessing and 
waste management; Jackson Hole, WY, USA (26 Aug 1984). 

Portions are illegible in microfiche products. 

The pool-type Integral Fast Reactor (IFR) concept devel- 
oped by Argonne National Laboratory includes on-site recycle of 
discharged core and blanket fuel materials. The process and fabrica- 


tion steps will be demonstrated in the EBR-II Fuel Cycle Facility . 


with IFR fuel irradiated in EBR-II and the Fast Flux Test Facility. 
The proposed process consists of two major steps: a halide slagging 
step and an electrorefining step. The fuel is maintained in the metal- 
lic form to yield directly a metal product sufficiently decontaminat- 
ed to allow recycle to the reactor as new fuel. The process is fur- 
ther described and available information to support its feasibility is 
presented. 


43269 (CONF-840901—9) Studies of spatial decoupling in 
heterogeneous LMFBR critical assemblies. Brumbach, S.B.; 
Goin, R.W.; Carpenter, S.G. (Argonne National Lab., Idaho 
Falls, ID (USA)). 1984. Contract W-31-109-ENG-38. 21p. 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File- Number 
DE84016315. 

From ANS topical meeting on physics and shielding; Chica- 
go, IL, USA (17 Sep 1984). 

Portions are illegible in microfiche products. 

Recent measurements at the Zero Power Plutonium Reactor 
have studied the spatial decoupling in large, heterogeneous assem- 
blies. These assemblies exhibited a significantly greater degree of 
decoupling than previous homogeneous assemblies of similar size. 
The flux distributions in these heterogeneous assemblies were very 
sensitive reactivity perturbations, and perturbed flux distributions 
were achieved relatively slowly. Decoupling was investigated using 
rod-drop, boron-oscillator and noise-coherence techniques which 
emphasized different times following the perturbations. Reactivity 
changes could be measured by analyzing the power history from a 
single detector using inverse kinetics methods with the assumption 
of an instantaneous efficiency change for the detector. For assem- 
blies more decoupled than ZPPR-13, the instantaneous efficiency 
change assumption begins to be invalid. 


43270 (N—83-34358) Constitutive equations for use in 
design analyses of long-life elevated temperature components. 
Pugh, C.E.; Robinson, D.N. (Oak Ridge National Lab., TN 
(USA)). Mar 1983. Sp. NTIS, PC A1l6/MF A011. 

Design analysis needs and procedures relative to elevated 
temperature components in liquid metal fast breeder reactor 
(LMFBR) system were examined. The effects of the thermal tran- 
sients on the pressure boundary components are enhanced by the 
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excellent heat transfer properties of the liquid sodium coolant. 
Design criteria for high temperature nuclear reactor components 
recognize the potential occurrence of inelastic structural response. 
Specifically, criteria and limits were developed which reflect a rec- 
ognition of this potential and employ design by analysis concepts 
that requires that inelastic (elastic-plastic and creep) analyses be 
performed. Constitutive equations to represent multiaxial time-de- 
pendent responses of LMFBR alloys are established. The develop- 


ment of equations applicable under cyclic loading conditions are 
outlined. 


43271 (N—83-34362) Unified constitutive relationship for 
the time-dependent behavior of fast breeder alloys. Robinson, 
D.N. (Oak Ridge National Lab., TN (USA)). Mar 1983. 6p. 
NTIS, PC A16/MF AO1. 

Constitutive equations based on classical concepts of creep 
and plasticity generally rest on the assumption that the inelastic 
strain can be decomposed into two distinct and additive contribu- 
tions, one time dependent (creep) and the other time dependent 
(plastic). It is suggested that an approach is to adopt a unified rep- 
resentation in which creep and plasticity are characterized as oc- 
curring simultaneously and interactively and time is an essential in- 
gredient throughout. Examples of the inherent time dependency ex- 
hibited by some fast breeder alloys at elevated temperature are rate 
dependency under monotonic and cyclic straining, thermal recov- 
ery and strong creep-elasticity interaction. The strong influence of 
the recent history of plastic straining on stress relaxation is shown. 


43272 (N—84-15494) Thermohydraulics of liquid metals, 
volume 2. (Von Karman Inst. for Fluid Dynamics, Rhode- 
Saint-Genese (Belgium)). 1983. 348p. (VKI-LS—1983-07- 
VOL-2; CONF-8305204—Vol.2). NTIS, PC A15/MF A011. 

From Thermohydraulics of liquid metals conference; Rhode 
Saint Genese, Belgium (30 May 1983). 

Temperature distributions, boiling and dry out behind local 
blockages in liquid metal fast breeder reactors (LMFBR), sodium 
boiling experiments in bundle geometries under fast transient and 
steady state conditions, BLOW 3A, a theoretical model to describe 
transient two phase flow conditions in LMFBR coolant channels, 
theoretical simulation of thermohydraulic behavior of sodium 
cooled subassemblies in steady state and transient conditions, com- 
putation of the thermohydraulics in subassemblies for accident situ- 
ations, thermohydraulics of LMFBR core catchers, and non-nuclear 
thermohydraulic applications of liquid metals were discussed. For 
individual titles, see N84-15495 through N84-15501. 


43273 (N—84-15495) Temperature distributions, boiling 
and dry-out behind local blockages. Huber, F.; Peppler, W. 
(Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.)). 1983. 56p. NTIS, PC A15/MF A0Q1. 

The temperature distribution in the region of impaired cool- 
ing of an LMFBR with local blocking in a fuel subassembly was 
studied in water and sodium experiments in pin bundles of various 
sizes. Fuel elements with a 49% central and a 21% corner blockage 
were simulated. Pin cooling in the wake of the blockage was inves- 
tigated in single-phase conditions, in boiling conditions up to dryout 
and in conditions simulating gas release from failed pins. The stud- 
ies demonstrate that the consequences of a local blockage do not 
lead to rapid propagation of damage within a pin bundle, and pro- 
vide data for validation of theoretical models. (ESA) 


43274 (ORNL/MIT—53) Reduction of iron fluoride with 
hydrogen in mixtures of molten salts in a packed column. 
(Part I. Jones, D.A.; Alvarez, J.A. (Massachusetts Inst. of 
Tech., Oak Ridge, TN (USA). School of Chemical Engi- 
neering Practice). 6 May 1968. Contract AC05-840R21400. 
29p. NTIS, PC A03/MF A01; GPO Dep. File Number 
DE84016542. 

Preliminary experiments were conducted to reduce trace 
quantities of iron fluoride to iron in a mixture of molten fluoride 
salts. The molten salt was contacted countercurrently with hydro- 
gen in a packed column. The results suggested that surface reaction 
might be the rate limiting step in the reduction of dissolved iron 
fluoride with hydrogen. Further studies are suggested to establish 
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more firmly the reaction mechanism, knowledge of which should 
allow selection of better packing and column operation conditions. 


43275 (PNL—5206) Preliminary benefit-cost analysis of 
the Fast Flux Test Facility (FFTF) power addition. Callaway, 
J.M.; Lezberg, A.J.; Scott, M.J.; Tawil, J.J. (Pacific North- 
west Lab., Richland, WA (USA)). Jul 1984. Contract 
AC06-76RL01830. 123p. NTIS, PC A06/MF A01; GPO 
Dep. File Number DE84015936. 

The primary objective of this report is to conduct a prelimi- 
nary benefit-cost study for the proposed power addition to FFTF 
to determine whether the project is cost-effective. If the project is 
authorized, construction will begin in 1986 and end in 1991. Full 
power operation is scheduled to begin in 1991 and a project life of 
20 years is assumed. The undiscounted cost during the construction 
period of the FFTF power addition is estimated to be approximate- 
ly $117 million over the construction period (1984 dollars). An ad- 
ditional $3 million is estimated as the opportunity cost - or value of 
these resources in their most favorable alternative use - of surplus 
FFTF equipment and unused CRBR equipment, including materials 
for steam generator fabrication. The annual operating and mainte- 
nance cost of the project is estimated to be about $2.1 million in 
1984 dollars. 20 references. 


43276 Perturbation theory within the framework of a 
higher order nodal method. Lawrence, R.D. (Argonne Na- 
tional Laboratory, 9700 S. Cass Avenue, Argonne, IL 
60439). Transactions of the American Nuclear Society; 46: 
402-403(Jun 1984). (CONF-840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


43277 Tube vibration in a half-scale sector model of a 
helical tube steam generator. Chen, S.S.; Jendrzejczyk, J.A.; 
Wambsganss, M.W. (Argonne National Lab., IL). Journal of 
Sound and Vibration; 91: No. 4, 539-569(1983). Contract W- 
31-109-ENG-38. 

The experimental technique and results of tests on a half- 
scale sector model of a steam generator helical coil tube bank are 
presented. A series of tests was performed: (1) bench tests of a 
single helical tube in air; (2) tests of the sector model in air; (3) tests 
of the sector model in stationary water to determine natural fre- 
quencies and damping; (4) tests in flow. The experimental results 
reveal the general characteristics of the sector model and provide 
the information for the design evaluation of a helical tube array to 
avoid detrimental fluidelastic instability. 


2106 Power Reactors, Auxiliary, Mobile, Package, And 
Transportable 


REFER ALSO TO CITATION(S) 21060043300 


43278 Molybdenum and tungsten alloys for space nuclear 
power systems. Lundberg, L.B.; Klopp, W.D. (Los Alamos 
National Laboratory, P.O. Box 1663, Los Alamos, NM 
87545). Transactions of the American Nuclear Society; 46: 
335(Jun 1984). (CONF-840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


43279 Materials requirements for the SP-100 program. 
Hanson, J.E. (Los Alamos National Laboratory, P.O. Box 
1663, Los Alamos, NM 87545). Transactions of the American 
Nuclear Society; 46: 331(Jun 1984). (CONF-840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


43280 Tantalum and niobium alloys for space nuclear ap- 
plications, Cooper, R.H. Jr.; Hoffman, E.E. (Oak Ridge Na- 


tional Laboratory, Oak Ridge, TN 37830). Transactions of 


the American Nu. 
(CONF-840614—). 

Fre 1 «aunual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


society; 46: 336-337(Jun 1984). 
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43281 Comparison of candidate shielding materials for 
space power reactor applications. Engle, W.W. Jr.; Bartine, 
D.E. (Oak Ridge National Laboratory, Oak Ridge, TN 
37830). Transactions of the American Nuclear Society; 46: 
335-336(Jun 1984). (CONF-840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


2107 Regulation And Licensing 


REFER ALSO TO CITATION(S) 21070043400, 43401, 43402 


43282 (NUREG—0304-Vol.9-No.2) Regulatory and tech- 
nical reports: compilation for second quarter 1984, April- 
June. Vol. 9, No. 2. (Nuclear Regulatory Commission, 
Washington, DC (USA). Div. of Technical Information and 
Document Control). Aug 1984. 159p. NTIS, PC A08/MF 
AO01 - GPO*. File Number T184901802. 

This compilation consists of bibliographic data and abstracts 
for the formal regulatory and technical reports issued by the US 
Nuclear Regulatory Commission (NRC) Staff and its contractors. 
The following indexes are provided: contractor report number 
index, personal author index, subject index, NRC originating orga- 
nization index (staff reports), NRC contract sponsor index (contrac- 
tor reports), contractor index, and licensed facility index. 


43283 (NUREG—0940-Vol.3-No.2) Enforcement actions: 
significant actions resolved. Quarterly progress report, April- 
June 1984, (Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Inspection and Enforcement). Jul 
1984. 360p. NTIS, PC A16/MF AO1 - GPO*. File Number 
1184901812. 

This compilation summarizes significant enforcement actions 
that have been resolved during one quarterly period (April to June 
1984) and includes copies of letters, Notices, and Orders sent by the 
Nuclear Regulatory Commission to licensees with respect to these 
enforcement actions and the licensees’ responses. It is anticipated 
that the information in this publication will be widely disseminated 
to managers and employees engaged in activities licensed by the 
NRC, in the interest of promoting public health and safety as well 
as common defense and security. 


43284 (NUREG/CR—3053) Closeout of IE Bulletin 80- 
08: examination of containment liner penetration welds. 
Dean, R.S.; Foley, W.J.; Hennick, A. (Parameter, Inc., Elm 
Grove, WI (USA)). Jul 1984. 32p. NTIS, PC A03/MF AOl1 
- GPO* $3.75. File Number T1I84901809. 

During an NRC inspection at Nine Mile Point 2, examina- 
tion by radiography of primary containment liner penetration 
sleeve-to-process pipe (flued heat fitting) welds revealed rejectable 
defects not originally found by ultrasonic examination. Apparently, 
ultrasonic signals from the weld backing bar masked signals from 
defects. Further investigation found similar problems at Beaver 
Valley 2 and North Anna 3 and 4. IE Bulletin 80-08 was issued to 
acquire information from all facilities to determine the generic 
nature of the problem. It was found that, because of evolution of 
the ASME Nuclear Code, plants under construction designed to 
that Code since about 1974 are required to volumetrically examine 
these welds, and so, in general, do not have the problem. Operating 
plants, built to earlier codes not requiring such design and examina- 
tion for the containment welds, present a concern for the quality of 
this type of weld and for the integrity of the primary containment 
boundary. Bulletin status is closed for all but 11 facilities. Recom- 
mendations are made for resolution of the problem for these facili- 
ties. These include meaningful radiographic examination of welds of 
concern, if possible, and if not, licensee justification for not making 
a radiographic examination. 


43285 (NUREG/CR—3795) Closeout of IE Bulletin 82- 
04: deficiencies in primary containment electrical penetration 
assemblies. Foley, W.J.; Hennick, A. (Parameter, Inc., Elm 
Grove, WI (USA)). Jul 1984. 51p. NTIS, PC A04/MF A0Ol1 
- GPO* $4.50. File Number T1I84901808. 
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IE Information Notice 82-40 was issued September 22, 1982 
as an early notification of a potentially significant problem pertain- 
ing to electrical penetration assemblies (EPAs) supplied by the 
Bunker Ramo Corporation (BRC) of Chatsworth, California. All 
deficiencies described in the Notice were identified as existing in 
BRC EPAs with a hard epoxy module design. IE Bulletin 82-40 
was issued December 3, 1982 to require responses and specific ac- 
tions by all licensees and holders of construction permits. Evalua- 
tion of utility responses, deficiency reports and NRC/IE inspection 
reports has resulted in Bulletin closeout for 124 of the 129 current 
facilities. Deficiencies described in the Bulletin were identified at 11 
facilities, of which two are operating and nine are under construc- 
tion. Followup of corrective actions and verification of inspection 
procedures are proposed in Appendix C for the five facilities with 
open status. Inspection findings and the replacement/repair status 
of the 11 facilities with affected assemblies are summarized in Table 
B.6. 


43286 Nuclear licensing reform. Hearings before the Sub- 
committee on Energy and the Environment, House of Repre- 
sentatives, Ninety-Eighth Congress, First Session on H.R. 
2511 and H.R. 2512, June 9 and 30, 1983. Washington, DC 
Government Printing Office (1984). 365p. 

Two bills (H.R. 2511 and H.R. 2512) amend licensing and 
siting regulations in the Atomic Energy Act by introducing the 
concept of one-stop licensing, encouraging standardized design and 
early site permits, and replacing adjudicatory proceedings with 
“hybrid” hearings. Witnesses speaking for and against the contro- 
versial proposals during the two-day hearing included Nunzio Pal- 
ladino and other Commissioners of the Nuclear Regulatory Com- 
mission, Energy Secretary Hodel, and representatives of electric 
utilities, the nuclear industry, and environmental and public interest 
groups. Two appendices with additional material submitted for the 
hearing record follow the test of the two bills and the statements 
and testimony of 12 witnesses. 


2108 Economics 


REFER ALSO TO CITATION(S) 21080043243, 43353, 43540 


43287 (BMI—1983-023) Proposals for a revision and 
amendment of the ‘Guide for the examination of control room 
personnel of nuclear power plants, technical and expert 
knowledge required’. Frisch, W.; Kersting, E.; Meissner, R.; 
Mester, W.; Richter, H.; Weber, J.P. (Bundesministerium 
des Innern, Bonn (Germany, F.R.). Abt. Reaktorsicherheit 
und Strahlenschutz; Gesellschaft fuer Reaktorsicherheit 
m.b.H. (GRS), Garching (Germany, F.R.)). Dec 1983. 140p. 
(In German). (GRS-A—868). NTIS (US Sales Only), PC 
A07/MF AO1. File Number DE84751623. 

a) Proposals are presented for amending the Guide in section 
5 and 6 (Table I and II) and in the Annex (Examples of problems 
and answers), relating to three special subjects, namely: Thermohy- 
draulics; Methods and procedures of analyzing the current oper- 
ational state of a plant in case of incidents, malfunction failure indi- 
cation; Plant operational performance and behaviour in cases ex- 
ceeding design limits (especially analysis and counter-measures in 
case of reactor core damage, general behaviour in critical situa- 
tions). b) Revision of all examples of problems to be put in exami- 
nations, and of the answers, as given in the Annex. Revision with 
regard to correctness and balanced distribution of difficulty of 
problems to be put in the various subject fields, and with regard to 
correctness of answers. This revision shall include an examination 
of the problems for their suitability to show the candidate's efficien- 
cy in diagnosis, prognosis and appropriate action. c) Proposals for 
amending and improving the Guide, resulting from an evaluation of 
the results and the experience gained in previous examinations. 


43288 (CONF-690679—1) HTR fuel cycle cost study. 
(Brown, Boveri und Co. Ltd., Baden (Switzerland)). 1969. 
I5p. NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE84901523. 

From 7. Dragon Countries physics meeting; Saclay, France 
(26 Jun 1969). 

Factors which determine HTGR type reactor fuel cycle eco- 
nomics are studied. Topics discussed include: graphite to uranium 
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ratio; heavy metal density; burnup; maximum fuel temperature; 
pitch; power density; and xenon override requirements. 


43289 (CONF-840805—20) Need for process/radioche- 
mists at nuclear power plants. Wymer, R.G.; Skrable, K.W.; 
Alexander, E.L. (Oak Ridge National Lab., TN (USA); 
Lowell Univ., MA (USA). Dept. of Physics and Applied 
Physics). 1984. Contract AC05-840R21400. 12p. NTIS, PC 
A02/MF A0O1; 1; GPO Dep. File Number DE84016702. 

From 188. meeting of the American Chemical Society; 
Philadelphia, PA, USA (26 Aug 1984). 

Portions are illegible in microfiche products. 

Viewgraphs are presented concerning the operating require- 
ments for chemists at nuclear power plants. The number of posi- 
tions available, job duties, and training requirements are reviewed. 


43290 (EPRI-NP—3649-Vol.1) Field-hardened instru- 
ments and electrical components for nuclear plant applica- 
tions: project planning. Volume 1. Main report. Final report. 
Mayo, C.W.; Dixon, L.D.; Grady, S.T.; Minarick, J.W.; 
Zigler, G.L. (Science Applications, Inc., Oak Ridge, TN 
(USA)). Aug 1984. 48p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T184920536. 

Nuclear plant outages and reportable events were analyzed 
to identify instrument and electrical device development areas that 
have a favorable economic value. Lost production and reportable 
events were summarized by equipment category, and potential 
design and development activities were identified. Economic bene- 
fits are estimated for a 10% reduction in outage time and the 
number of reportable events. Recommended research and develop- 
ment activities are discussed. This report provides the final results 
for EPRI project RP2409-1. 


(EPRI-NP—3649-Vol.2) Field-hardened instru- 
ments and electrical 


report. 
Mayo, C.W.; Dixon, L.D.; Grady, S.T.; Minarick, J.W.; 
Zigler, G.L. (Science Applications, Inc., Oak Ridge, TN 
(USA)). Aug 1984. 72p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T184920535. 
This volume includes three appendices: plant outage data 
base and analysis, economic analysis data and methods, and costs to 
utilities due to hardening. 


43292 (ORNL/Sub—79-13521/2) New industrial park 
energy supply (NIPES) conceptual design: executive summa- 
ry. (United Engineers and Constructors, Inc., Philadeiphia, 
PA (USA); PLANERGY, Inc., Austin, TX (USA); Gulf 
States Utilities Co., Beaumont, TX (USA)). Jan 1984. Con- 
tract AC05-840R21400. llp. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE84016548. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The NIPES concept was originally envisioned as an energy 
supply source for new industrial plants in new industrial parks. 
However, the concept is readily adaptable to a combination of new 
and existing industrial plants. The concept is intended to minimize 
the problems associated with the use of coal in industrial applica- 
tions as well as to improve the efficiency of energy utilization. In- 
formation is presented concerning a description of the NIPES con- 
cept; application of NIPES concept to Lake Charles, Louisiana; 
coal-fired plant design; nuclear plant design; thermal transmission 
system design; financial analysis; capital cost estimates; and results 
of financial analysis. 


43293 (OTA-E—217) Nuclear power in an age of uncer- 
tainty. Summary. (Office of Technology Assessment (U.S. 
Congress), Washington, DC). Feb 1984. 27p. Congressional 
Relations and Public Affairs Office, Office of Technolo 
Assessment, U.S. Congress, Washington, DC 20510. File 
Number T1I84901202. 

This report examines the future of nuclear power in the 
USA and what might be done to restore nuclear power as an ac- 
ceptable economic energy supply option should the nation choose 
to do so. It describes the current technological, economic, financial 
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and regulatory problems facing the domestic nuclear industry. It 
identifies what approaches - both technological and institutional - 
might alleviate those problems to the extent that utilities would 
consider new nuclear plants. The report also considers how these 
approaches would be viewed by all the other groups, such as inves- 
tors and the general public, that influence the decisions that utilities 
reach on nuclear power. Finally, the report examines the interna- 
tional nuclear industry and discusses the implications for the US in- 
dustry if no new orders are placed for 10 or 20 years. 


2109 Process Heat Reactors 
REFER ALSO TO CITATION(S) 21090042559, 43292 


43294 Dynamic responses of fuel and target assemblies of 
a production reactor. Crowley, D.A.; Yau, W.F. (Du Pont 
de Nemours (E.I.) and Co., Aiken, SC (USA). Savannah 
River Lab.). pp 257-263 of Transactions of the 7. interna- 
tional conference on structural mechanics in reactor tech- 
nology. Vol. C. Structural analysis of fuel, cladding and as- 
semblies. Amsterdam, Netherlands; North-Holland (1983). 
(CONF-830867—; CONF-830805—; EUR—8596(Vol.C)). 
Contract AC09-76SR00001. 

From 7. international seminar on computational aspects of 
the finite element method; Chicago, IL, USA (29 Aug 1983). 

As part of the qualification research aimed at assuring safe 
operation of the production reactors at the Savannah River Plant 
(SRP), the dynamic response of internal reactor components are 
being analyzed. One such program investigates the responses of 
heavy fuel and target assemblies undergoing two types of loadings- 
the disturbances due to the motion of machines that transport the 
assemblies to and from the reactor, and the seismic loading due to a 
design basis earthquake during reactor operation. This qualification 
research is supported by an experimental program to verify the ana- 
lytical predictions. The assemblies under consideration are com- 
posed of 18 pairs of cylindrical ‘slugs’ which are stacked up along, 
and supported by, a slender aluminum-6063 alloy housing. The 
housing consists of a tube with radial ribs to maintain a standoff dis- 
tance from the slugs, and end fittings which are designed to facili- 
tate assembly handling. The fuel and target assemblies weigh 500 
and 750 Ibs, respectively, and are 185 inches long. The assemblies 
are modeled as a uniform tube with time-dependent boundary con- 
ditions which are chosen to simulate the dynamic loadings. Solution 
of the fourth-order equation of motion is first determined in a gen- 
eral form, and then particular solutions for various time-dependent 
conditions are obtained for assessment of the structural integrity of 
the assemblies. 
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43295 (CONF-8404178—Absts.) American Nuclear Socie- 
ty eastern regional student conference. Transactions. (Lowell 
Univ., MA (USA)). 1984. Contract FG02-84ER75118. 78p. 
NTIS, PC AOS/MF A0Ol; 1; GPO Dep. File Number 
DE84015116. 

From ANS Eastern Regional student conference; Lowell, 
MA, USA (5 Apr 1984). 

Portions are illegible in microfiche products. 

Fifty-eight abstracts are presented under the following head- 
ings: computer applications, safety and economics, fusion, thermal 
hydraulics, radiation studies, environmental analysis, and reactor 
design and applications. (DLC) 


2201 Theory And Calculation 


REFER ALSO TO CITATION(S) 22010043276, 43356, 43430 


43296 (AECL—6973) FISSPROD-3. An expanded fission 
product accumulation program using ENDF/B-V decay data. 
Walker, W.H.; Hebert, A. (Atomic Energy of Canada Ltd., 
Chalk River, "Ontario. Chalk River Nuclear Labs.). Nov 
1982. 92p. NTIS (US Sales Only), PC A0O5/MF AO1. File 
Number 5E84702980. 

The CRNL fission product accumulation program, FISS- 
PROD, has been revised and expanded for a second time. Input 
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data has been increased to include delayed neutron and B* emmis- 
sion probabilities and 8 and spectral data for 255 nuclides. Output 
treatment has been revised by the use of random access data stor- 
age. After all time steps are completed for a given case, various 
groups of data are recalled and listed by time steps. A standard 
output lists incremental and accumulated irradiation and decay time 
for each step, assorted parameters for each fissile nuclide, and total 
fission product absorption, decay energy release, heat, radioactivity 
and mass. Optional printouts of the same data can be listed for indi- 
vidual nulcides or selected elements by identifying them either on 
input, or on the basis of whether their contribution to a particular 
quantity exceeds a given cut-off. Spectral data are available in 
group widths of 0.1 MeV for f’s and 0.05 MeV for y’s. Individual 
nuclide contributions can be listed. Delayed neutron production is 
listed as total plus its 6-group components. Group half-lives are 
based on U-235 measurements. 


43297 (AECL—7432) WIMS-CRNL. A user’s manual for 
the Chalk River version of WIMS. Phillips, G.J. (Atomic 
Energy of Canada Ltd., Chalk River, Ontario. Chalk River 
Nuclear Labs.). Aug 1982. 68p. NTIS (US Sales Only), PC 
A04/MF AO1. File Number DE84702981. 

This report describes the preparation of the input for WIMS- 
CRNL, the Chalk River version of the WIMS lattice code. Also 
included are notes on the operation of the code, contents of the as- 
sociated library, and the relation of WIMS-CRNL to other versions 
of the code. 


43298 (AECL—7690) Testing ENDF/B-V data for ther- 
mal reactors. Craig, D.S. (Atomic Energy of Canada Ltd., 
Chalk River, Ontario. Chalk River Nuclear Labs.). Oct 
1982. 119p. NTIS (US Sales Only), PC A06/MF AO1. File 
Number DE84702983. 

Lattice parameters have been calculated for some thermal 
reactor benchmark lattices using ENDF/B-V data. These lattices 
were TRX-1, -2; BAPL-UO>-1,-2,-3; BNL-ThO2-*** UO2-H20-1,-2,-3; 
MIT-4,-5,-6; and PNL-31,-33,-35 (infinite lattices). In addition, pa- 
rameters were calculated for 3 ZEEP lattices, 3 High-Conversion 
U0-H20 lattices, and 7 BNL-Th02-7**U02-D.0 lattices. These calcu- 
lations were made using the integral transport cell code RAHAB 
with the resonance reaction rates obtained using the OZMA code 
operating in the discrete ordinate mode. This code calculates the 
resonance rates allowing for the interaction of all resonances. Four 
group reaction rates for use in method comparisons are given for 
several lattices. The author discusses the use of the OZMA code 
for these calculations, including the choice of options and the 
orders of the angular quadratures, and compares results obtained 
using the CRNL thermal scattering data with those obtained using 
ENDF/B data. 


43299 (CONF-830609—66) Nuclear engineering laborato- 
ry self regulated power oscillation experiments at the Health 
Physics Research Reactor. Miller, L.F.; Mihalczo, J.T.; Bail- 
iff, E.G.; Woody, N.D.; Gardner, G.D. (Oak Ridge Nation- 
al Lab., TN (USA)). 1983. Contract W-7405-ENG-26. 6p. 
NTIS, PC A02; 3; GPO Dep. File Number DE84003198. 

From ANS annual meeting; Detroit, MI, USA (12 Jun 1983). 

Paper copy only, copy does not permit microfiche produc- 
tion. 

Self regulated power oscillation experiments with a variety 
of initial conditions have been performed with the ORNL Health 
Physics Research Reactor (HPRR) by undergraduate nuclear engi- 
neering students from The University of Tennessee for several 
years. These experiments demonstrate the coupling between reactor 
kinetics and heat transfer and show how the temperature coefficient 
of reactivity affects reactor behavior. A model that consists of sev- 
eral coupled first order nonlinear differential equations is used to 
calculate the temperature of the core center and surface and power 
as a function of time which are compared with the experimental 
data; also, the model is also used to study the effects of various 
model parameters and initial conditions on the amplitude, frequency 
and damping of the power and temperature oscillations. A previous 
paper presented some limited experimental results and demonstrated 
the correspondence between a simple point model and the experi- 
mental data. This paper presents the results of experiments for: (1) 
the initial power fixed at 9 kW with central core temperatures of 
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300°F and 500°F, annd (2) the initial central core temperature fixed 
at 500°F with initial powers of 6 and 8 kW. 


43300 (CONF-840484—Absts.) Texas A and M Universi- 
ty student/professional nuclear science and engineering con- 
ference. (Texas A and M Univ., College Station (USA). 
Coll. of Engineering). 12 Mar 1984. Contract FG02- 
84ER75118. 44p. NTIS, PC A03/MF A0Ol1; 1; GPO Dep. 
File Number DE84015117. 

From ANS student/professional conference on nuclear sci- 
ence and engineering; College Station, TX, USA (6 Apr 1984). 

Portions are legible in microfiche products. 

Abstracts of papers presented at the meeting are included. 
Topics discussed include: reactor engineering; space nuclear power 
systems; health physics and dosimetry; fusion engineering and phys- 
ics; and reactor physics and theory. 


43301 (ECN—148) Improved noise analysis methods for 
on-line testing of in-core instrumentations and the determina- 
tion of power reactor parameters. Tuerkcan, E.; Oguma, R. 
(Stichting Energieonderzoek Centrum Nederland, Petten). 
Jan 1984. 33p. NTIS (US Sales Only), PC A03/MF AOl1. 
File Number DE84702984. 

In-core and ex-core neutron detectors and core-exit thermo- 
couples at the Borssele reactor thermocouples are used for the de- 
termination of the core physics parameters, such as core flow ve- 
locity and reactivity effects, through noise analysis. Local vibra- 
tions of the in-core instrument guide tube and sensor responses are 
also characterized by noise analysis. Improved noise analysis meth- 
ods are presented and are dedicated to the on-line reactor monitor- 
ing system which has been in operation for two years. The methods 
include partial and multiple coherence analysis and uni- and multi- 
variate autoregression techniques. Monitoring of core physics pa- 
rameters and sensor characteristics, obtained by the present on-line 
noise analyses, will contribute to enhanced reliability of the power 
plant operation. 11 figs., 22 refs. 


43302 (FEI—1320) Technique and program for complex 
calculation of heterogeneous reactors. Kalashnikov, A.G.; 
Glebov, A.P.; Elovskaya, L.F.; Kuznetsova, L.I. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Obninsk. Fiziko-Ehnergeticheskij Inst.). 1982. 11p. 
(In Russian). NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE84702985. 

An algorithm and the GITA program for complex one-di- 
mensional calculation of a heterogeneous reactor which permit to 
conduct calculations for the reactor and its cell simultaneously 
using the same algorithm are described. Multigroup macrocross sec- 
tions for reactor zones in the thermal energy range are determined 
according to the technique for calculating a cell with complicate 
structure and then the continuous multigroup calculation of the re- 
actor in the thermal energy range and in the range of neutron ther- 
malization is made. The kinetic equation is solved using the pi- and 
DSn-approximations. The results of calculating the parameters of 
experimental critical assemblies made by means of the GITA proo- 
gram are given as an example. The program gives an pportunity to 
calculate neutron flux spatial and energy distribution and thear dif- 
fusion for the whole energy range as well as the energy release 
fields and neutron efficient mulciplication factor for a multizone re- 
actor. The conclusion is made that the calculated values exceed ex- 
perimental ones by 1.5-3.8%. 11 refs.; 2 tabs. 


43303 (IRNE—150-1981) Experimental determination of 
heavy water scattering law as function of temperature. Grab- 
cev, B.; Popa, N.C.; Ion, M.; Timis, P.; Mateescu, N.; Cra- 
ciun, C. (Institutul Central de Fizica, Bucharest (Romania)). 
Apr 1981. llp. NTIS (US Sales Only), PC A02/MF AO1. 
File Number DE84702986. 

The scatterina law of the heavy water is determined as a 
function of temperature. The experimental values corresponding to 
295degK, 365degK, 453degK and 533degK are reported. 


43304 Numerical treatment of pipe boundary conditions 
in two-phase flow. Sha, W.C.; Gelbard, E.M. (Argonne Na- 
tional Laboratory, 9700 S. Cass Avenue, Argonne, IL 
60439). Transactions of the American Nuclear Society; 46 
421-422(Jun 1984). (CONF-840614—). 
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From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 
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REFER ALSO TO CITATION(S) 22020043231, 43278, 43280, 43281, 44021 


43305 (EGG-M—13684) Pipe tests to evaluate high am- 
plitude response and damping. Ware, A.G. (EG and G 
Idaho, Inc., Idaho Falls (USA)). 1984. Contract ACO07- 
761D01570. 16p. (CONF-840763—3). NTIS, PC A02/MF - 
A01; 1; GPO Dep. File Number DE84016120. 

From MITI-USNRC seismic information exchange meeting; 
Palo Alto, CA, USA (18 Jul 1984). 

Portions are illegible in microfiche products. 

EG and G Idaho is assisting the USNRC and the Pressure 
Vessel Research Committee in supporting a final position on re- 
vised damping values for structural analyses of nuclear piping sys- 
tems. The program began in 1981 and has proceeded in phases. Ini- 
tially a literature survey and an assessment of available data were 
performed to establish a data base and to determine if the program 
was worth pursuing. It has continued with testing of laboratory 
piping systems in which one parameter at a time could be varied to 
calculate the various effects on damping. As part of this program, a 
series of vibrational tests on 76-mm and 203-mm (3-in. and 8-in.) 
Schedule 40 carbon steci piping was conducted to determine the 
changes in structural damping due to various parametric effects. 
The 10-m (33-ft) straight sections of piping were rigidly supported 
at the ends. Spring, rod, and constant force hangers, as well as a 
sway brace and snubbers were included as intermediate supports. 
Excitation was provided by low force level hammer impacts, a hy- 
draulic shaker, and a 445-kN (50-ton) overhead crane for snapback 
tests. This paper presents the overall program plan, selected test re- 
sults, and current and future research. 


43306 (EGG-M—21883) Structural damping results from 
vibration tests of straight piping sections. Ware, A.G.; 
Thinnes, G.L. (EG and G Idaho, Inc., Idaho Falls (USA)). 
1984. Contract AC07-76I1D01570. 17p. (CONF-840647—28). 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE84015908. 

From ASME pressure vessel and piping conference; San An- 

mio, TX, USA (17 Jun 1984). 

Portions are illegible in microfiche products. 

EG and G Idaho is assisting the USNRC and the Pressure 
Vessel Research Committee in supporting a final position on re- 
vised damping values for structural analyses of nuclear piping sys- 
tems. As part of this program, a series of vibrational tests on 76-mm 
and 203-mm (3-in. amd 8-in.) Schedule 40 carbon steel piping was 
conducted to determine the changes in structural damping due to 
various parametric effects. The 10-m (33-ft) straight sections of 
piping were rigidly supported at the ends. Spring, rod, and constant 
force hangers, as well as a sway brace and snubbers were included 
as intermediate supports. Excitation was provided by low-force 
level hammer inpacts, a hydraulic shaker, and a 445-kN (50-ton) 
overhead crane. Data was recorded using acceleration, strain, and 
displacement time histories. This paper presents results from the 
testing showing the effect of stress level and type of supports on 
structural damping in piping. 


43307 (EPRI-NP—3596-SR) PICEP: Pipe Crack Evalua- 
tion Program. Norris, D.; Okamoto, A.; Chexal, B.; Gries- 
bach, T. (Electric Power Research Inst., Palo Alto, CA 
(USA)). Aug 1984. 55p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number TI84920541. 

We describe a computer program that calculates the crack- 
opening area, the critical (stable) crack length and the two-phase 
flow rate through cracks in ductile stainless steel pipes and steam 
generator tubes. The program is useful in performing leak-before- 
break calculations in order to demonstrate detectable leak rates 
prior to a through-wall flaw reaching critical size. Necessary input 
to the code includes a definition of material properties, loads, ther- 
mal-hydraulic conditions, pipe geometry, and crack orientation. 
User information is provided in the report. 
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43308 (EPRI-NP—3607) Advances in elastic-plastic frac- 
ture analysis. Final report. Kumar, V.; German, M.D.; Wil- 
kening, W.W.; Andrews, W.R.; deLorenzi, H.G.; Mowbray, 
D.F. (General Electric Co., Schenectady, NY (USA). Cor- 
porate Research and Development Center). Aug 1984. 264p. 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T184920538. 

This report presents further developments in the evolution of 
an engineering approach for elastic-plastic fracture analysis. The 
methodology involved in the approach and basic crack solutions 
were published earlier as part of the Plastic Fracture Handbook 
(EPRI document NP-1931). The present work further develops the 
physical basis for this approach and establishes the foundation for 
extending it to three-dimensional crack problems. Highlights of the 
accomplishments include the development of a simple procedure 
for incorporating thermal and residual stresses in engineering ap- 
proach fracture analysis procedures, the development of a compre- 
hensive body of elastic and fully plastic solutions for through-wall 
cracks in pipes, detailed three-dimensional elastic-plastic analyses of 
typical surface flaws in pressure vessels, and the development of a 
line-spring model for obtaining elastic and fully plastic solutions for 
surface cracks in cylinders. 


43309 (EPRI-NP—3614-Vol.1) Repair welding of heavy- 
section steel components in LWRs. Volume 1. Summary 
report. Final report. Feldstein, J.G. (Babcock and Wilcox 
Co., Alliance, OH (USA). Research and Development 
Div.). Jul 1984. 89p. Research Reports Center, Box 50490, 
Palo Alto, CA 94303. File Number T184920530. 

A program was carried out to develop an alternative weld 
repair procedure to the half bead technique suitable for in-service 
repair of nuclear reactor pressure vessel components without subse- 
quent post weld heat treatment. The new weld repair procedure 
uses conventional machining for defect excavation/cavity prepara- 
tion and the cold wire gas tungsten-arc process as the weld 
method. A controlled heat input, multi-pass welding procedure pro- 
duces excellent grain refinement and tempering of the base metal 
HAZ without the necessity for grinding the first layer. The cavity 
preparation and weld repair processes combined with the elimina- 
tion of grinding gives a significant advantage to the implementation 
of this new repair procedure in a radioactive environment. Both old 
and new repair procedures are capable of producing repair weld- 
ments having material properties adequate for service in nuclear 
pressure boundary components. Testing did show that the as- 
welded, shielded metal-arc weld metal deposited by the half bead 
technique exhibits a significant reduction in fracture toughness at 
approximately 450°F due to a strain aging mechanism. The weld 
metal chosen for the alternate repair procedure was selected to 
mitigate this effect. 


43310 (EPRI-NP—3616-Vol.2) Development of a crack 
arrest toughness data bank for irradiated reactor pressure 
vessel materials. Volume 2. Detailed technical description of 
the work. Final report. Mager, T.R.; Marschall, C.W. (Wes- 
tinghouse Electric Corp., Pittsburgh, PA (USA); Battelle 
Columbus Labs., OH (USA)). Jul 1984. 487p. Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. File 
Number TI84920509. 

The investigation included two A533 Class 1 steel plates and 
two submerged arc weldments that are representative of both early 
and current reactor pressure vessel construction practice. Irradia- 
tion to a fluence of 1.5 x 10'® n/cm? at 290°C produced modest in- 
creases in yield strength and in the Charpy-energy transition tem- 
perature for the low-copper plate and the low-copper weldment 
representative of current practice. The higher copper materials 
showed substantial increases in both properties as a result of irradia- 
tion. In none of the steels did the observed shift in the Charpy- 
energy-versus-temperature curve exceed the shift predicted from 
the US NRC Regulatory Guide 1.99, which takes into account neu- 
tron fluence and the copper and phosphorus contents of the steel. 
Furthermore, the observed temperature shift in the K/sub la/- 
versus-temperature curve was within plus or minus 20 degrees Cel- 
sius of the shift in the Charpy curve for the low-copper steels, and 
substantially less than the Charpy-curve shift for the higher copper 
steels. Results of this investigation add to the very meager K/sub 
la/ data base that currently exists for irradiated steels and lend ad- 
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ditional support to the idea that US NRC Regulatory Guide 1.99 
provides a conservative estimate of irradiation effects. Finally, in 
view of the observation that high-copper steels exhibit irradiation- 
induced shifts of the K/sub la/-versus-temperature curve that gen- 
erally are less than the Charpy-curve shifts, it may be possible in 
the future to reduce the number of crack-arrest tests required to 
characterize irradiated steels. 


43311 (EPRI-NP—3638) Influence of residual stresses on 
small through-clad cracks in pressure vessels. Final report. 
deLorenzi, H.G.; Schumacher, B.I. (General Electric Co., 
Schenectady, NY (USA). Corporate Research and Develop- 
ment Center). Jul 1984. 43p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T184920527. 

The influence of cladding residual stresses on the crack driv- 
ing force for shallow cracks in the wall of a nuclear pressure vessel 
is investigated. Thermo-elastic-plastic analyses were carried out on 
long axial through-clad and sub-clad flaws on the inside of the 
vessel. The depth of the flaws were one and three times the clad- 
ding thickness, respectively. An analysis of a semielliptical axial 
through-clad flaw was also performed. It was assumed that the re- 
sidual stresses arise due to the difference in the thermal expansion 
between the cladding and the base material during the cool down 
from stress relieving temperature to room temperature and due to 
the subsequent proof test before the vessel is put into service. The 
variation of the crack tip opening displacement during these load- 
ings and during a subsequent thermal shock on the inside wall is 
described. The analyses for the long axial flaws suggest that the 
crack driving force is smaller for this type of flaw if the residual 
stresses in the cladding are taken into account than if one assumes 
that the cladding has no residual stresses. However, the analysis of 
the semielliptical flaw shows significantly different results. Here the 
crack driving force is higher than when the residual stresses are not 
taken into account and is maximum in the cladding at or near the 
clad/base material interface. This suggests that the crack would 
propagate along the clad/base material interface before it would 
penetrate deeper into the wall. The elastic-plastic behavior found in 
the analyses show that the cladding and the residual stresses in the 
cladding should be taken into account when evaluating the severity 
of shallow surface cracks on the inside of a nuclear pressure vessel. 


43312 (LBL—17697) Acoustic imaging in a water filled 
metallic pipe. Kolbe, W.F.; Turko, B.T.; Leskovar, B. (Law- 
rence Berkeley Lab., CA (USA)). Apr 1984. Contract 
AC03-76SF00098. 11p. (CONF-841007—4). NTIS, PC A02/ 
MF AOl1; 1; GPO Dep. File Number DE84016051. 

From Nuclear science symposium; Orlando, FL, USA (31 
Oct 1984). 

Portions are illegible in microfiche products. 

A method is described for the imaging of the interior of a 
water filled metallic pipe using acoustical techniques. The apparatus 
consists of an array of 20 acoustic transducers mounted circumfer- 
entially around the pipe. Each transducer is pulsed in sequence, and 
the echos resulting from bubbles in the interior are digitized and 
processed by a computer to generate an image. The electronic con- 
trol and digitizing system and the software processing of the echo 
signals are described. The performance of the apparatus is illustrat- 
ed by the imaging of simulated bubbles consisting of thin walled 
glass spheres suspended in the pipe. 


43313 (N—83-34277) Development of a nuclear technique 
for monitoring water levels in pressurized vessels. Singh, J.J.; 
Davis, W.T. (National Aeronautics and Space Administra- 
tion, Hampton, VA (USA). Langley Research Center). Sep 
1983. 35p. (NASA-TM—85651; L—15642). NTIS, PC A03/ 
MF AOl. 

A new technique for monitoring water levels in pressurized 
stainless steel cylinders was developed. It is based on differences in 
attenuation coefficients of water and air for Csl37 (662 keV) 
gamma rays. Experimentally observed gamma ray counting rates 
with and without water in model reservoir cylinder were compared 
with corresponding calculated values for two different gamma ray 
detection theshold energies. Calculated values include the effects of 
multiple scattering and attendant gamma ray energy reductions. 
The agreement between the measured and calculated values is rea- 
sonably good. Computer programs for calculating angular and 
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spectral distributions of scattered radition in various media are in- 
cluded. 


43314 (N—84-17560) Nonintrusive nuclear monitor for 
measuring liquid contents in sealed vessels. Singh, J.J.; Mall, 
G.H. (National Aeronautics and Space Administration, 
Hampton, VA (USA). Langley Research Center). Feb 1984. 
33p. (NASA-TM—85754). NTIS, PC A03/MF AO0O1. 

A nonintrusive nuclear technique for monitoring fluid con- 
tents in sealed vessels, regardless of the fluid distribution inside the 
vessels is described. The technique is applicable to all-g environ- 
ments. It is based on the differences in Cesium-137 gamma ray at- 
tenuation coefficients in air and the test liquids. 


43315 (N—84-17609) Shock and Vibration Digest, volume 
15, No. 9. Nagle-Eshleman, J. (Shock and Vibration Infor- 
mation Center (Defense), Washington, DC (USA)). Sep 
1983. 97p. (AD-A—134750). SVIC, Code 5804, Naval Re- 
search Lab., Washington, DC 20375. 

Squeeze-film damping of rotor-dynamic systems, and leakage 
flow-induced vibrations of reactor components are discussed. For 
individual titles, see N84-17610 through N84-17611. 


43316 (N—84-17611) Leakage flow-induced vibrations of 
reactor components. Mulcahy, T.M. (Argonne National 
Lab., IL (USA)). Sep 1983. 8p. SVIC, Code 5804, Naval 
Research Lab., Washington, DC 20375. 

Secondary flows through narrow gaps in reacto component 
supports, which are much smaller than but parallel to the primary 
coolant flow, occasionally are the excitation source for significant 
flow-induced vibrations. These so-called leakage flow problems are 
reviewed for the purpose of identifying design features and excita- 
tion sources that should be avoided. 


43317 (NUREG/CR—3892-Summ.) Research program 
for seismic qualification of nuclear plant electrical and me- 
chanical equipment. Summary report. Kana, D.D. (Southwest 
Research Inst., San Antonio, TX (USA)). Aug 1984. 4ip. 
NTIS, PC A03/MF AOl - GPO* $3.75. File Number 
1184901657. 


The program has spanned a period of three years and result- 
ed in seven technical summary reports, each of which covered in 
detail the findings of different tasks and subtasks, and have been 
combined into five NUREG/CR volumes. This volume is to sum- 
marize the entire program from an overall philosophical point of 
view. Volume 1 includes Task 1 Summary Reports parts 1, 2, and 
3, which describe evaluations of various aspects of equipment quali- 
fications methodology. Volumes 2, 3, and 4 includes the summary 
reports for Tasks 2, 3, and 4, which are concerned with correla- 
tions of methodologies, recommendations for improvements, and 
evaluation of fragility methodology. 


43318 (NUREG/CR—3892-Vol.1) Research program for 
seismic qualification of nuclear plant electrical and mechani- 
cal equipment. Part I. Survey of methods for equipment and 
components. Part II. Evaluation of methodology. Part III. 
Qualification methodology for line mounted equipment. 
Volume 1. Kana, D.D.; Polch, E.Z.; Pomerening, D.J.; Si- 
monis, J.C.; Unruh, J.F. (Southwest Research Inst., San An- 
tonio, TX (USA)). Aug 1984. 382p. NTIS, PC A17/MF 
AO1 - GPO* $8.00. File Number T184901655. 

The Research Program for Seismic Qualification of Nuclear 
Plant Electrical and Mechanical Equipment has spanned a period of 
three years and resulted in seven technical summary reports, each 
of which covered in detail the findings of different tasks and sub- 
tasks, and have been combined into five NUREG/CR volumes. 
Volume 1 comprises three parts. Part I reviews the methods cur- 
rently utilized for seismic qualification of nuclear plant equipment 
with emphasis on qualification by testing. In this review various 
anomalies that are associated with qualification are identified. Part 
II provides an in-depth evaluation of the technical issues/anomalies 
previously identified. Part III provides an evaluation of the method 
applicable to line mounted items; e.g., valves. 
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43319 (NUREG/CR—3892-Vol.2) Research program for 
seismic i ion of nuclear plant electrical and mechani- 
cal equipment. Task 2. Correlation of methodologies for seis- 
mic qualification tests of nuclear plant equipment. Volume 2. 
Kana, D.D.; Pomerening, D.J. (Southwest Research Inst., 
San Antonio, TX (USA)). Aug 1984. 96p. NTIS, PC A05/ 
MF AO! - GPO* $4.75. File Number T184901443. 

The Research Program for Seismic Qualification of Nuclear 
Plant Electrical and Mechanical Equipment has spanned a period of 
three years and resulted in seven technical summary reports, each 
of which covered in detail the findings of different tasks and sub- 
tasks, and have been combined into five NUREG/CR volumes. 
Volume 2 presents a general method for correlating the severity of 
one seismic qualification motion of given dynamic characteristics to 
another motion, possibly of different dynamic characteristics. The 
method provides a method of measuring relative damage severity 
of two different motions in terms of a relative damage severity 
ratio. 


43320 (NUREG/CR—3892-Vol.3) Research program for 
seismic qualification of nuclear plant electrical and mechani- 
cal equipment. Task 3. Recommendations for improvement of 
equipment qualification methodology and criteria. Volume 3. 
Kana, D.D.; Pomerening, D.J. (Southwest Research Inst., 
San Antonio, TX (USA)). Aug 1984. 70p. NTIS, PC A04/ 
MF AO!1 - GPO* $4.50. File Number T184901658. 

The Research Program for Seismic Qualification of Nuclear 
Plant Electrical and Mechanical Equipment has spanned a period of 
three years and resulted in seven technical summary reports, each 
of which covered in detail the findings of different tasks and sub- 
tasks, and have been combined into five NUREG/CR volumes. 
Volume 3 presents recommendations for improvement of equipment 
qualification methodology and procedural clarification/modifica- 
tion. The fifth category identifies issues where adequate information 
does not exist to allow a recommendation to be made. 


43321 (NUREG/CR—3892-Vol.4) Research program for 
seismic qualification of nuclear plant electrical and mechani- 
cal equipment. Task 4. Use of fragility in seismic design of 
nuclear plant equipment. Volume 4. Kana, D.D.; Pomeren- 
ing, D.J. (Southwest Research Inst., San Antonio, TX 
(USA)). Aug 1984. 39p. NTIS, PC A03/MF A0Ol - GPO* 
$3.75. File Number T184901653. 

The Research Program for Seismic Qualification of Nuclear 
Plant Electrical and Mechanical Equipment has spanned a period of 
three years and resulted in seven technical summary reports, each 
of which have covered in detail the findings of different tasks and 
subtasks, and have been combined into five NUREG/CR volumes. 
Volume 4 presents study of the use of fragility concepts in the 
design of nuclear plant equipment and compares the results of state- 
of-the-art proof testing with fragility testing. 


43322 Fractographic observations of cleavage initiation in 
the ductile-brittle transition region of a reactor-pressure- 
vessel steel. Rosenfield, A.R.; Shetty, D.K.; Skidmore, A.J. 
(Battelle-Columbus Laboratories, Columbus, OH). Metallur- 
gical Transactions, [Section] A: Physical Metallurgy and Mate- 
rials Science; 14A: No. 9, 1934-1937(Sep 1983). 

This note reports the results of a fractographic study con- 
ducted on a group of 1T compact fracture toughness specimens of 
a heavy-section A508 steel denoted TSE6 tested in the ductile-brit- 
tle transition region (22 and 82°C). The fatigue-precracked speci- 
mens were loaded at a rapid rate (760 or 550 mm per second) to 
promote cleavage-crack growth and lower-bound toughness behav- 
ior. All specimens experienced unstable cleavage fracture prior to 
reaching a maximum in the load displacement curve. Some ductile 
crack growth occurred in half of the specimens. The objective of 
fractographic examinations was to understand the observed statisti- 
cal variations in cleavage initiation by (a) locating the origins of un- 
stable cleavage fracture in the vicinity of the fatigue-precrack or 
ductilerupture crack fronts, (b) identifying microstructural features 
associated with the triggering of cleavage, and (c) documenting 
characteristic fracture surface dimensions such as the extent of 
stable-crack growth prior to unstable cleavage (Aa) and the dis- 
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tance of the cleavage origin from the ductilerupture front, /chi/ (or 
fatigue-crack front when Aa = 0). 


2203 Fuel Elements 


43323 (AECL—7785) Study of the pellet/clad (uranium 
dioxide/Zircaloy-4) interaction at 1373 K and 1473 K. Ro- 
singer, H.E. (Atomic Energy of Canada Ltd., Pinawa, 
Manitoba. Whiteshell Nuclear Research Establishment). Feb 
1983. 26p. NTIS (US Sales Only), PC A03/MF AOI1. File 
Number DE83902513. 

The interactions between uranium dioxide pellets and Zirca- 
loy-4 fuel clad, with and without CANLUB coating separating the 
components, have been studied at 1373 K and 1473 K for periods 
ranging from 300 s to 7200 s. In the presence of a CANLUB coat- 
ing, no interaction occurred. In the absence of a CANLUB coating, 
interaction occurred in all cases, i.e., the uranium dioxide pellets 
were partially reduced by the Zircaloy-4 fuel clad. For this case, 
two distinct modifications to the original pellet/clad interface were 
observed. A reaction layer - consisting of an almost pure a- 
Zr(0)sub(a) phase and a (U,Zr) alloy phase - formed between the 
pellet and clad, and a band of semi-columnar a-Zr(0)sub(b) formed 
between this reaction layer and the relatively coarse Widmanstat- 
ten-structured prior B-Zr of the clad. Both the reaction layer and 
the a-Zr(0)sub(b) obeyed a parabolic time law. 


43324 (PNL—4589) Spot weld attachment of thermocou- 
ples to a fuel rod cladding interior surface. Page, R.E.; Bates, 
S.O.; Pilger, J.P. (Pacific Northwest Lab., Richland, WA 
(USA)). Aug 1984. Contract AC06-76RL01830. 73p. NTIS, 
PC A04/MF AOI; 1; GPO Dep. File Number DE84016971. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Research was conducted by Pacific Northwest Laboratory 
to weld 0.020-inch-diameter thermocouples to the interior surface 
of Zircaloy 4 light-water reactor fuel cladding. Inconel sheathed 
Type K thermocouples were attached to fuel cladding to register 
cladding temperatures during loss-of-coolant accident testing. This 
report describes the development of welding parameters and the ef- 
fects of thermocouple attachment on the burst strength and integri- 
ty of the cladding at temperatures up to 1550°F. 


2204 Control Systems 


REFER ALSO TO CITATION(S) 22040043376, 43431 


43325 (AECL—7245) Multivariable control in nuclear 
power stations. Order reduction. Parent, M.; McMorran, 
P.D. (Atomic Energy of Canada Ltd., Chalk River, Ontar- 
io. Chalk River Nuclear Labs.). Dec 1982. 43p. NTIS (US 
Sales Only), PC A03/MF AO1. File Number DE84702988. 

Linear, state-space models of power plant systems tend to be 
of high order, leading to difficulties in the design of control systems 
by state-space methods. However, the control system has access 
only to the plant inputs and outputs, and the fast-responding inter- 
nal variables may be masked by slower, dominant variables. Model 
order reduction applies modal analysis to eliminate the fast modes 
while retaining the character of the input-output response. Two al- 
ternative techniques are presented and demonstrated on a model of 
a nuclear steam generator. The preferred method is implemented in 
MVPACK, the computer-aided design package. 


43326 (IRNE—149-1981) Reliability of the control rod 
drive mechanisms as a function of various types of their proof 
tests. Cojan, M. (Institutul Central de Fizica, Bucharest 
(Romania)). Mar 1981. 16p. (In Romanian). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE84702989. 

This paper deals with the reliability of the control rod drive 
mechanisms as a function of various types of their proof tests. 
These testings can be categorized into two items, i.e. type approval 
test, or endurance limit test, and design basis (qualification) test. A 
prototype control rod drive mechanism was manufactured and 
tested on the rolling rig at the “Geselschaft fuer Kernenergiever- 
wertung in Schiffbau und Schiffahrt” in Geesthacht, Federal Re- 
public of Germany. In the endurance limit test the expected actu- 
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ations during the total operating time are simulated in a compressed 
amount of time. It is almost impossible to get the data for the prob- 
abilistic analysis of the system failure by such tests. However, based 
one the knowledge of mode of failure obtained by the testing, the 
test made on a certain number of paptial structures can provide the 
information needed to estimate the damage accumulation law and 
the failure rate of the whole mechanism. 


43327 (NUREG/CR—3655) Method for analytical eval- 
uation of computer-based decision aids. Rouse, W.B.; Kisner, 
R.A.; Frey, P.R.; Rouse, S.H. (Oak Ridge National Lab., 
TN (USA); Search Technology, Inc., Norcross, GA 
(USA)). Jul 1984. Contract AC05-840R21400. 200p. 
(ORNL/TM—9068). NTIS, PC A09/MF AO1 - GPO. File 
Number T184015179. 

This report presents a proposed methodology that involves a 
two-stage process of classification and analytical evaluation of deci- 
sion aids for nuclear power plant operators. The classification 
scheme relates any particular aid to one or more general decision- 
making tasks. Evaluation proceeds using a normative top-down 
design process based on the classification scheme and involves de- 
termining how various design issues associated with this process 
were resolved by the designer. The result is an assessment of the 
understandability of the aid as well as the identification of training 
and display requirements necessary to ensure understandability. The 
methodology is illustrated by applying it to the evaluation of an aid 
designed to support operators in recovery of critical safety func- 
tions at a pressurized-water reactor. Two appendices are included. 
Appendix A contains information collected from manufacturers, de- 
velopers, and users of operational aid systems. Appendix B is a 
review of NRC documents and guidelines that might apply to oper- 
ational aids. 


43328 Evaluation of an artificial-intelligence-based oper- 
ation aid. Bray, M.A. (EG & G Idaho Inc., P.O. Box 1625, 
Idaho Falls, ID 83415). Transactions of the American Nuclear 
Society; 46: 293-294(Jun 1984). (CONF-840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


2205 Environmental Aspects 


REFER ALSO TO CITATION(S) 22050042981, 42982, 43448 


43329 (FOA-C—40186-B4) Conditions for microbial 
growth in the FILTRA steam absorption tower. A study in 
model systems. Nilsson, H.; Roffey, R. (Foersvarets Forskn- 
ingsanstalt, Stockholm (Sweden)). Aug 1983. 22p. (In Swed- 
ish). NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE84702987. 

By the appointment of the Southern Sweden Power Supply 
an experimental study has been carried out in order to evaluate the 
risk for microbial growth in the planned FILTRA steam absorbtion 
tower at the nuclear power plant in Barsebaeck. Four modelsys- 
tems were supplied with nitrogen atmosphere and a relative humid- 
ity of 100, 75, 50 and 25 percent. The fifth system received air and 
75 percent relative humidity. Samples were collected and analysed 
for microbial growth after 1, 2, 4 and 8 months. The amounts of 
microorganisms and the ATP content was monitored. No measur- 
eable growth of any significance could be observed after 8 months 
in any system. An elementary analyses showed that the level of ni- 
trogen and carbon in the stones was below the limit of detection 
(<0.3 percent C, <0.2 percent N). 


43330 (INIS-mf—9005, pp 114) Long-term groundwater 
protection related to the nuclear energy use. Knezevic, L.R.; 
Vukovic, Z. (Institut za Nuklearne Nauke Boris Kidric, Bel- 
grade (Yugoslavia)). 1983. NTIS (US Sales Only), PC A07/ 
MF AOl. File Number T184780512. (CONF-830995— 
Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 
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43331 (INIS-mf—9005, pp 117) Airborne radioactive re- 
lease monitoring at the PAKS nuclear power plant. Ronaky, 
J.; Rosa, G. (Paks Nuclear Power Station (Hungary)). 1983. 
NTIS (US Sales Only), PC AO7/MF AO1. File Number 
1184780512. (CONF-830995—Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


43332 (INIS-mf—9005, pp 98) GM-counters for continu- 
ous environmental monitoring at the Paks nuclear power sta- 
tion. Deme, S.; Feher, I.; Lang, E. (Hungarian Academy of 
Sciences, Budapest. Central Research Inst. for Physics); 
Ronaky, J. (Paks Nuclear Power Station, (Hungary)). 1983. 
NTIS (US Sales Only), PC AO7/MF A0O1. File Number 
TI84780512. (CONF-830995—Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


43333 (INIS-mf—9005, pp 115) Simple method for as- 
sessing of tritium content in reactor cooling water. Raicevic, 
J.J.; Ninkovic, M.M. (Institut za Nuklearne Nauke Boris 
Kidric, Belgrade (Yugoslavia)). 1983. NTIS (US Sales 
Only), PC AO7/MF AOl. File Number 1184780512. 
(CONF-830995—Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


43334 (KFK—3666) Physico-chemical I-131 species in 
the exhaust air of a boiling water reactor (BWR 5). Deuber, 
H. (Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.). Lab. fuer Aerosolphysik und Filtertechnik 2; Kern- 
forschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). 
Projekt Nukleare Sicherheit). Feb 1984. 29p. (In German). 


NTIS (US Sales Only), PC A03/MF AOl. File Number 
DE84751809. 

In a German boiling water reactor, the physico-chemical I- 
131 species were determined in the plant exhaust and in the individ- 
ual exhausts during four months. These measurements aimed in par- 
ticular at determining the percentage and the source of the radiolo- 
gically decisive elemental I-131 released to the environment. On an 
average 13% of the I-131 discharged with the plant exhaust consist- 
ed of elemental iodine. This was largely released with the exhausts 
from the reactor building and from the turbine building. The main 
component was organic-bound I. 


43335 (KFK—3704) Nuclear technology and forest die- 
back. Koenig, L.A.; Penzhorn, R.D.; Schuettelkopf, H. 
(Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.). Hauptabteilung Sicherheit; Kernforschungszentrum 
Karlsruhe G.m.b.H. (Germany, F.R.). Inst. fuer Radioche- 
mie). Mar 1984. 33p. (In German). NTIS (US Sales Only), 
PC A03/MF AOl1. File Number DE84752099. 

In the past months media spread the supposition that radio- 
active releases from nuclear installations into the atmosphere are 
connected with the forest dieback. The damage is assumed to be 
due to radiation exposure especially from tritium as well as Os and 
NO: production by radiation chemistry of the released radioactive 
material. Dose exposure of trees in mGy/y: Natural dose exposure 
ca. 1, Dose exposure by tritium - Nuclear weapons tests 0.0002, - 
LWR 0.0002, - 350 t reprocessing plant 0.017. Lethal dose exposure 
for 50% of trees 4,600-77,400. Production of NO2 and (Os) in the 
environment by radiation chemistry in t/y: Global production by - 
Natural Rn-222 3,500 (5,800) - BWR 0.058 (0.096) - PWR 0.11 
(0.18) - 350 t reprocessing plant 270 (440). Production of NOsub(x) 
in the Federal Republic of Germany 1978 in t/y: - Fossil power 
and district heating plants 940,000, - Industry 580,000, - Household/ 
small consumer 140,000, - Traffic 1,340,000. The concentrations of 
NO, and (Os) built up in the environment of the WAK in pg/m*: 
By Kr-85 releases 5.6x10~7 (9.3x10~7), Natural concentrations 10-20 
(21-5,400). Therefore, there is no reason at all to suppose that radio- 
active releases from nuclear installations into the atmosphere are 
the origin of forest dieback observed in Germany. : 
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REFER ALSO TO CITATION(S) 22060042933, 42934, 43269, 43275, 43299, 
43363, 43444, 43446, 43447, 43453 


43336 (AECL—7515) ZED-2 experiments on the effect of 
a Co absorber rod on an NRU loop. Arbique, G.M.; French, 
P.M. (Atomic Energy of Canada Ltd., Chalk River, Ontar- 
io. Chalk River Nuclear Labs.). Feb 1983. 53p. NTIS (US 
Sales Only), PC A04/MF A0O1. File Number DE84702982. 

A series of experiments has been performed in ZED-2 to 
measure the perturbing effects of an NRU cobalt absorber rod on a 
simulated NRU loop site containing graded enrichment U0» fuel. 
The objective of the measurements was to provide data useful in 
validating NRU reactor physics codes. Using a simulated NRU lat- 
tice containing a simulated NRU loop site and an asymmetrically 
placed Co absorber rod, measurements were made of: (a) reactivity 
effects, as measured by critical height changes, associated with 
voiding the loop and stepped insertion of the Co absorber rod, (b) 
flux perturbations at the simulated loop site and throughout the lat- 
tice induced by the Co rod, (c) Westcott rVT/Tsub(o) values 
throughout the lattice. 


43337 (BNL—35102) TRISTAN: a handbook. (Brookha- 
ven National Lab., Upton, NY (USA)). Jul 1984. Contract 
AC02-76CH00016. 44p. NTIS, PC A03/MF A0l1; GPO 
Dep. File Number DE84016440. 

TRISTAN is an on-line isotope separator located at the 
Brookhaven National Laboratory High Flux Beam Reactor 
(HFBR). Its primary purpose is the study of neutron-rich nuclei far 
from stability. It is intended principally as a USER facility. Con- 
struction, maintenance and improvement of the facility constitute 
one of the activities of the Neutron Nuclear Group at BNL and are 
carried out with the advice and help of the TRISTAN user com- 
munity. The other activities of the BNL group include an extensive 
program of studies with the (n, ) reaction, utilizing thermal and 
resonance energy neutrons, and a related supporting effort in theo- 
retical interpretation of the data from both (n, y) and TRISTAN 
studies. The purpose of this Handbook is to acquaint the communi- 
ty with the capabilities of TRISTAN. We hope it will be of use to 
frequent users as an update on new developments and to potential 
new users in giving a feeling for the types of experiments that can 
be carried out and the ranges of nuclei that can be studied. It is 
written in an operational sense: that is, technical details are kept to 
a minimum. The purpose of each section is to provide background 
information and sufficient description such that potential users can 
judge, or begin to assess, whether their own research interests can 
be satisfied by working at TRISTAN. 


43338 (CONF-840712—11) Irradiation facilities at Oak 
Ridge National Laboratory. Thoms, K.R.; Conlin, J.A.; 
West, C.D. (Oak Ridge National Lab., TN (USA)). 1984. 
Contract AC05-840R21400. 6p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE84015400. 

From 21. IEEE annual conference on nuclear and space ra- 
diation effects; Colorado Springs, CO, USA (22 Jul 1984). 

Portions are illegible in microfiche products. 

Several irradiation facilities at two of Oak Ridge National 
Laboratory's nuclear reactors (HFIR, ORR) are described. The 
range of facilities available will accommodate specimen sample 
sizes from a few millimeters in diameter up to 600 mm square. Nu- 
clear characteristics of these facilities range to a maximum of 1.2 x 
10*° n/m?s fast neutron flux; 2.9 x 10'° n/m?s thermal neutron flux; 
and 1.8 x 10’°R/h gamma flux. 


43339 (CONF-840901—4) Two-dimensional cell calcula- 
tions for critical assembly analysis. Smith, K.S. (Argonne 
National Lab., IL (USA)). 1984. Contract W-31-109-ENG- 
38. 5p. NTIS, PC A02/MF A011; 1; GPO Dep. File Number 
DE84010502. 

From ANS topical meeting on physics and shielding; Chica- 
go, IL, USA (17 Sep 1984). 

Portions are illegible in microfiche products. 

A pseudo two-dimensional collision probability method for 
calculating plate and pin cell flux distributions has been developed, 
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tested against Monte Carlo calculations, and has been found to 
yield collision probabilities which are in error less than 2%. In both 
the plate and pin cell cases, the pseudo 2-D collision probability 
methods have been shown to be as accurate as direct collision 
probability methods for the geometries of interest in ZPPR critical 
assembly analysis. The computational efficiency of the pseudo 2-D 
method is approximately the same as standard 1-D methods. 


43340 (CONF-840902—5) Fluence, dosimetry, and steel- 
dpa rates in EBR-II. Meneghetti, D.; Kucera, D.A. (Ar- 
gonne National Lab., IL (USA)). 1984. Contract W-31-109- 
ENG-38. 9p. NTIS, PC A02/MF A0O1; 1; GPO Dep. File 
Number DE84015805. 

From 5. ASTM-Euratom symposium on reactor dosimetry; 
Geesthacht, F.R. Germany (24 Sep 1984). 

Portions are illegible in microfiche products. 

Sensitivities of steel displacements-per-atom (dpa) rates to 
fluence-rate spectra in regions of th Experimental Breeder Reactor 
II (EBR-ID) are presented. Low sensitivities in EBR-II of ratios of 
dpa-to-fission rates assuming *“°Pu as a dosimeter suggests its possi- 
ble use for adjusting calculated dpa-rates for effects of errors in cal- 
culated fluence-spectra. Extension of the method to outer regions, 
having more degraded spectra, by use of 'B-shielded *°Pu dosi- 
meters is also suggested. 


43341 (DOE/ER/10229—18) Reactor sharing program. 
Technical progress report, September 1, 1983-August 31, 
1984, Cashwell, R.J. (Wisconsin Univ., Madison (USA). Nu- 
clear Reactor Lab.). Mar 1984. Contract FG02-81ER10229. 
3p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE84016754. 

A summary is given of the University of Wisconsin Reactor 
sharing program over this period. (DLC) 


43342 (HEDL-SA—3059-FP) Application of robotics in 
remote fuel fabrication operations. Nyman, D.H.; Nagamoto, 
T.T. (Hanford Engineering Development Lab., Richland, 
WA (USA)). 30 Apr 1984. Contract AC06-76FF02170. 6p. 
(CONF-840916—1). NTIS, PC A02/MF AO1; 1; GPO Dep. 
File Number DE84011481. 

From Robotics and remote handling in the nuclear industry 
conference; Toronto, Ontario, Canada (23 Sep 1984). 

Portions are illegible in microfiche products. 

The Secure Automated Fabrication (SAF) line, an automat- 
ed and remotely controlled manufacturing process, is scheduled for 
startup in 1987 and will produce mixed uranium/plutonium oxide 
fuel pins for the Fast Flux Test Facility (FFTF). The application of 
robotics in the fuel fabrication and supporting operations is de- 
scribed. 


43343 (HEDL-SA—3073-FP) Breeder Reprocessing Engi- 
neering Test. Burgess, C.A.; Meacham, S.A. (Hanford Engi- 
neering Development Lab., Richland, WA (USA); Oak 


Ridge National Lab., TN (USA)). Jun 1984. Contract 
AC05-840R21400;AC06-76FF02170. 18p. (CONF-840802— 
8). NTIS, PC A02/MF A01; GPO Dep. File Number 
DE84016627. 

From International topical meeting on fuel reprocessing and 
waste management; Jackson Hole, WY, USA (26 Aug 1984). 

The Breeder Reprocessing Engineering Test (BRET) is a de- 
velopmental activity of the US Department of Energy to demon- 
strate breeder fuel reprocessing technology while closing the fuel 
cycle for the Fast Flux Test Facility (FFTF). It will be installed in 
the existing Fuels and Materials Examination Facility (FMEF) at 
the Hanford Site in Richland, Washington. The major objectives of 
BRET are: (1) develop and demonstrate reprocessing technology 
and systems for breeder fuel; (2) close the fuel cycle for FFTF in 
FMEF; (3) provide an integrated test of breeder reactor fuel cycle 
technology - reprocessing, safeguards, and waste management. 
BRET is a joint effort between the Westinghouse Hanford Co. and 
Oak Ridge National Laboratory. 
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43344 (HEDL-SA—3080-FP) Maintenance viewpoint of a 
successful reactor program. Moffitt, W.C.; Grygiel, M.L. 
(Hanford Engineering Development Lab., Richland, WA 
(USA)). May 1984. Contract AC06-76FF02170. 13p. 
(CONF-840614—103). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE84016628. 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 

As the Operating and Support staffs of the FFTF organiza- 
tion have gained experience, the plant reliability and capacity fac- 
tors have shown a steadily improving trend. The plant capacity 
factor for Cycle 4 was 99.5%. It is the purpose of this report to 
describe the evolution of the maintenance organization at the 
FFTF site from a general support organization to a technically pro- 
ficient organization playing a major role in planning and perform- 
ance of plant maintenance evolutions. 


43345 (HEDL-SA—3088-FP) Prediction of dose and field 
mapping around a shielded plutonium fuel fabrication glove- 
box. Strode, J.N.; Soldat, K.L.; Brackenbush, L.W. (Han- 
ford Engineering Development Lab., Richland, WA (USA); 
Pacific Northwest Lab., Richland, WA (USA)). 25 Apr 
1984. Contract AC06-76FF02170. 22p. (CONF-840627—9). 
NTIS, PC A02/MF A0O1l; GPO Dep. File Number 
DE84016626. 

From 29. annual meeting of the Health Physics Society; 
New Orleans, LA, USA (3 Jun 1984). 

Westinghouse Hanford Company, as the Department of 
Energy’s (DOE) prime contractor for the operation of the Hanford 
Engineering Development Laboratory (HEDL), is responsible for 
the development of the Secure Automated Fabrication (SAF) Line 
which is to be installed in the recently constructed Fuels and Mate- 
rials Examination Facility (FMEF). The SAF Line will fabricate 
mixed-oxide (MOX) fuel pins for the Fast Flux Test Facility 
(FFTF) at an annual throughput rate of six (6) metric tons (MT) of 
MOX. The SAF Line will also demonstrate the automated manu- 
facture of fuel pins on a production-scale. This paper describes 
some of the techniques used to reduce personnel exposure on the 
SAF Line, as well as the prediction and field mapping of doses 
from a shielded fuel fabrication glovebox. Tables are also presented 
from which exposure rate estimates can be made for plutonium re- 
covered from fuels having different isotopic compositions as a 
result of varied burnup. 


43346 (PTB-FMRB—102) Report on the operation of the 
Forschungs- und Messreaktor Braunschweig (FMRB) for the 
year 1982. Kriks, H.J.; Vorbrugg, W. (Physikalisch-Tech- 
nische Bundesanstalt, Braunschweig (Germany, F.R.). Fors- 
chungs- und Messreaktor). Oct 1983. 57p. (In German). 
NTIS (US Sales Only), PC A04/MF AOl1. File Number 
DE84751792. 

In 1982 the Forschungs- und Messreaktor Braunschweig 
(FMRB) has been in action for 2618 hours without any serious dis- 
turbance. The released power for this period amounts to 2507 
MWh. The experience in the field of reactor operation, in the radi- 
ation protection work as well as in the experiments at the beam 
tubes is reported. 
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43347 (UNI-SA—129) Management assessments of Qual- 
ity Assurance Program implementation effectiveness. Snyder, 
D.A. (UNC Nuclear Industries, Inc., Richland, WA 
(USA)). 9 Jul 1984. Contract AC06-76RL01857. 9p. 
(CONF-840996—1). NTIS, PC A02/MF A011; 1; GPO Dep. 
File Number DE84014703. 

From 11. annual conference of the American Society for 
Quality Control's Energy Division; Las Vegas, NV, USA (16 Sep 
1984). 

; Portions are illegible in microfiche products. 

This paper describes a method currently being used by UNC 
Nuclear Industries, Richland, Washington, to help assure the effec- 
tiveness of Quality Assurance (QA) Program implementation. As- 
sessments are conducted annually by management in each depart- 
ment, and the results summarized to the president and his staff. The 
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purpose of these assessments is to review the adequacy of the 
department's implementing procedures, training/instruction on im- 
plementing procedures, and procedure implementation effective- 
ness. The primary purpose is to assess effectiveness and take im- 
provement action where the need is indicated. The QA organiza- 
tion provides only general guidance in conducting the assessments. 


2208 Propulsion Reactors 


43348 (N—83-30516) Power generation from nuclear re- 
actors in aerospace applications. English, R.E. (National 
Aeronautics and S Administration, Cleveland, OH 
(USA). Lewis Research Center). 1982. 76p. (NASA-TM— 
83342; E—1597; CONF-821148—5). NTIS, PC A05/MF 
AOl. 

From National Research Council symposium on advanced 
compact reactor systems; Washington, DC, USA (15 Nov 1982). 

Power generation in nuclear powerplants in space is ad- 
dressed. In particular, the states of technology of the principal com- 
petitive concepts for power generation are assessed. The possible 
impact of power conditioning on power generation is also dis- 
cussed. For aircraft nuclear propulsion, the suitability of various 
technologies is cursorily assessed for flight in the Earth's atmos- 
phere. A program path is suggested to ease the conditions of first 
use of aircraft nuclear propulsion. 


43349 (TID/SNA—794) Preliminary measurement data 
requirements list (ground test engine E-1): full flow engine. 
NERVA Program. (Aerojet Nuclear Systems Co., Sacramen- 
to, CA (USA)). Sep 1970. 49p. NTIS, PC A03; 3; GPO 
Dep. File Number DE84017123. 

Paper copy only, copy does not permit microfiche produc- 
tion. 

This document presents a Preliminary Measurement Data 
Requirement List (MDRL), Data Item C-103, for the NERVA E-1 
Ground Test Engine. The MDRL presents 628 parameters/chan- 
nels for non-nuclear engine hardware. An estimate of 472 param- 
eters/channels for NSS hardware was made jointly by ANSC/ 
WANL, since detailed NSS requirements have not been defined to 
date. Therefore, the total engine parameters/channels is 1100. This 
is based on the ANSC Design Baseline Flight Engine defined by 
drawings 1137400C and 1137401D, since a baseline ground test 
engine has not yet been defined. This submittal is an extra scope 
item not included in the CY 1970 Contractual Work Statements, 
but will be used in conjunction with the Preliminary NERVA 
Operational Flight Engine MDRL, dated September 1970 which 
was in compliance with the Project 117 CY 1970 Contractual Work 
Statement paragraph f5d. This document provides initial definition 
of measurement system design requirements to provide direction for 
instrumentation and wiring harness design and to provide a baseline 
for performance of Measurement System design and analysis activi- 
ties related to the ground test engines. 
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REFER ALSO TO CITATION(S) 22090043031, 43038, 43055, 43282, 43327, 
44199, 44407, 45274 


43350 (AECL—7533) Firebird-III program description. 
Lin, M.R.; Prawirosochardjo, S.; Rennick, D.F.; Wessman, 
E.; Blain, R.J.D.; Wilson, J.M. (Atomic Energy of Canada 
Ltd., Sheridan Park, Ontario. Power Projects). Sep 1979. 
133p. NTIS (US Sales Only), PC A07/MF AOl. File 
Number DE84702995. 

The FIREBIRD-III digital computer program is a general 
network code developed primarily for predicting the thermalhy- 
draulic behaviour of CANDU power reactors during a postulated 
loss-of-coolant accident and the subsequent emergency coolant in- 
jection. Because of its flexibility, the code can also be used to solve 
a large variety of general two-phase flow problems. This report de- 
scribes the thermalhydraulic models and the computation methods 
used in the program. 
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43351 (AECL—7541) Understanding the statistics of 
small risks. Siddall, E. (Atomic Energy of Canada Ltd., 
Sheridan Park, Ontario. CANDU Operations). Oct 1983. 
13p. (CONF-8310285—1). NTIS (US Sales Only), PC A02/ 
MF A0O1. File Number DE84703045. 

From Societe francaise de radioprotection conference on 
risk; Avignon, France (18 Oct 1983). 

Monte Carlo analyses are used to show what inferences can 
and cannot be drawn when either a very small number of accidents 
result from a considerable exposure or where a very small number 
of people, down to a single individual, are exposed to small added 
risks. The distinction between relative and absolute uncertainty is 
illustrated. No new statistical principles are involved. 


43352 (AECL—7782) Thermodynamics of iodine, cesium 
and tellurium in the primary heat-transport system under ac- 
cident conditions. Garisto, F. (Atomic Energy of Canada 
Ltd., Pinawa, Manitoba. Whiteshell Nuclear Research Es- 
tablishment). Nov 1982. 58p. NTIS (US Sales Only), PC 
A04/MF AO01. File Number DE84703000. 

Thermodynamic equilibrium calculations have been used to 
determine the iodine, cesium and tellurium chemical speciation in 
the fuel channels of a CANDU reactor during postulated loss-of- 
coolant accidents in which fuel failures occur. The fission product 
speciation was studied for various values of temperature, pressure, 
oxygen partial pressure (H/O ratio) and fission product concentra- 
tions. This report clearly demonstrates the importance of these vari- 
ables in determining the predominant fission product chemical spe- 
cies at equilibrium. Results are presented in terms of fission product 
(I, Cs and Te) species distribution versus temperature diagrams. 
The thermodynamic data used in the calculations are listed in Table 
1 and Appendix B of the report. 


43353 (ALO—1011) Integrated approach to economical, 
reliable, safe nuclear power production. (Combustion Engi- 
neering, Inc., Windsor, CT (USA)). Jun 1982. Contract 
AC04-76DP00789. 104p. NTIS, PC A06/MF A0O1; 1; GPO 
Dep. File Number DE84015912. 

Portions are illegible in microfiche products. 

An Integrated Approach to Economical, Reliable, Safe Nu- 
clear Power Production is the latest evolution of a concept which 
originated with the Defense-in-Depth philosophy of the nuclear in- 
dustry. As Defense-in-Depth provided a framework for viewing 
physical barriers and equipment redundancy, the Integrated Ap- 
proach gives a framework for viewing nuclear power production in 
terms of functions and institutions. In the Integrated Approach, 
four plant Goals are defined (Normal Operation, Core and Plant 
Protection, Containment Integrity and Emergency Preparedness) 
with the attendant Functional and Institutional Classifications that 
support them. The Integrated Approach provides a systematic per- 
spective that combines the economic objective of reliable power 
production with the safety objective of consistent, controlled plant 
operation. 


43354 (BMI—1983-020) Discussion of the He problem 
connected with possible measures to be taken to reduce the 
consequences of accidents. Jahn, H. (Bundesministerium des 
Innern, Bonn (Germany, F.R.); Gesellschaft fuer Reaktorsi- 
cherheit m.b.H. (GRS), Garching (Germany, F.R.)). Jul 
1983. 3lp. (In German). (GRS-A—848). NTIS (US Sales 
Only), PC A03/MF A0O1. File Number DE84751621. 

The German Reactor Safety Commission's guidelines pro- 
vide for the design of emergency cooling systems that no more 
than 1% of the zirconium materials are to react with water in a 
loss-of-coolant incident. If this emergency cooling marginal value is 
also applied as the maximum value for hydrogen control, such 
design-related incidents will be technically controllable concerning 
hydrogen (flow mixing and recombination). This report dealt exclu- 
sively with questions arising from temporary excess core tempera- 
tures owing to emergency cooling that does not meet the require- 
ments of design and causing substantial zirconium reactions with 
temporary excess hydrogen generation. In order to distinguish this 
type of incident from unproblematic design-related incidents for 
one thing and from cases with complete core meltdown for another 
thing, the term “accident” is applied. 
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43355 (BMI—1984-027) Possibilities of hydrogen remov- 
al. Phase 2: Limitation of hydrogen effects in hypothetical 
severe accidents in PWR reactors. Langer, G.; Koehling, A.; 
Nikodem, H. (Bundesministerium des Innern, Bonn (Germa- 
ny, F.R.). Abt. Reaktorsicherheit und Strahlenschutz). Jan 
1984. 234p. (In German). NTIS (US Sales Only), PC Al1/ 
MF AO1. File Number DE84751614. 

In the event of hypothetical severe accidents in light-water 
reactors, considerable amounts of hydrogen may be produced and 
released into the containment. Combustion of the hydrogen may 
jeopardize the integrity of the containment. The study reported 
here aimed to identify methods to mitigate the hydrogen problem. 
These methods should either prevent hydrogen combustion, or 
limit its effects. The following methods have been investigated: pre- 
inerting; chemical oxygen absorption; removal of oxygen by com- 
bustion; post-inerting with N2, CO2, or halon; aqueous foam; water 
fog; deliberate ignition; containment purging; and containment 
venting. The present state of the art in both nuclear and non-nucle- 
ar facilities, has been identified. The assessment of the methods was 
based on accident scenarios assuming significant release of hydro- 
gen and the spectrum of requirements derived from these scenarios 
was used to determine the advantages and drawbacks of the various 
methods, assuming their application in a pressurized water reactor 
of German design. 


43356 (BMI—1984-028) Evaluation of the radiation ex- 
position in criticality failure accidents using 120-group trans- 
port calculations. Hesse, U. (Bundesministerium des Innern, 
Bonn (Germany, F.R.); Gesellschaft fuer Reaktorsicherheit 
m.b.H. (GRS), Koeln (Germany, F.R.)). Jan 1984. 59p. (In 
German). (GRS-A—882). NTIS (US Sales Only), PC A04/ 
MF AO1. File Number DE84751828. 

To determine the integral radiation dose at different loca- 
tions as a function of the concrete shielding thickness, 120-group 
transport calculations have been performed for two model excur- 
sions with 10'* fissions in a 100 1 core of a weakly enriched solution 
of fission material and with 5x10** fissions in a 50 1 core of a strong- 
ly enriched uranyl-nitrate-solution. The results are presented in tab- 
ular form. Two subprograms have been used to calculate the space- 
and energy-dependent neutron-gamma source term during the ex- 
cursion and to evaluate the transport calculations. For simple dose 
estimates based on excursions of similar systems, single group data 
deduced from transport results are presented together with a modi- 
fied point source model. 


43357 (BMI—1984-033) Measures for removing hydro- 
gen. Baukal, W.; Koehling, A.; Langer, G.; Poeschel, E. 
(Bundesministerium des Innern, Bonn (Germany, F.R.); Bat- 
telle-Institut e.V., Frankfurt am Main (Germany, F.R.)). 
Mar 1984. 286p. (In German). NTIS (US Sales Only), PC 
A13/MF AO1. File Number DE84751827. 

Basis for the investigation is a 1300-MW-PWR. The evolu- 
tion of hydrogen was studied in design-basis and three hypothetical 
accident scenarios, the loss-of-coolant accident, the failure of emer- 
gency cooling system and core meltdown. It was shown that in the 
case of release rates of 4m*H2/h, the known post-accident hydro- 
gen removal systems can be used and at medium rates up to 80 
m*H2/h recombines of nuclear and non-nuclear industries are suita- 
ble under certain conditions. In the case of larger release rates it 
appears useful to apply a small recombiner of the type of the post- 
accident hydrogen removal system combined with an other hydro- 
gen countermeasures. Recommendations are being made for the in- 
stallation of an accident-proof hydrogen measuring system. 


43358 (CONF-841007—3) Design strategy for control of 
inherently safe reactors. Chisholm, G.H. (Argonne National 
Lab., Idaho Falls, ID (USA)). 1984. Contract W-31-109- 
ENG-38. Sp. NTIS, PC A02/MF A0O1; 1; GPO Dep. File 
Number DE84013433. 

From Nuclear science symposium; Orlando, FL, USA (31 
Oct 1984). 

Portions are illegible in microfiche products. 

Reactor power plant safety is assured through a combination 
of engineered barriers to radiation release (e.g., reactor contain- 
ment) in combination with active reactor safety systems to shut the 
reactor down and remove decay heat. While not specifically identi- 
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fied as safety systems, the control systems responsible for continu- 
ous operation of plant subsystems are the first line of defense for 
mitigating radiation releases and for plant protection. Inherently 
safe reactors take advantage of passive system features for decay- 
heat removal and reactor shutdown functions normally ascribed to 
active reactor safety systems. The advent of these reactors may 
permit restructuring of the present control system design strategy. 
This restructuring is based on the fact that authority for protection 
against unlikely accidents is, as much as practical, placed upon the 
passive features of the system instead of the traditional placement 
upon the PPS. Consequently, reactor control may be simplified, al- 
lowing the reliability of control systems to be improved and more 
easily defended. 


43359 (EFN-LET—1983-24) Mechanism of the overheat- 
ing of the core of gas cooled high-temperature reactors. Run- 
fors, U. (Energiforskningsnaemnden, Stockholm (Sweden)). 
Jul 1983. 65p. (In Swedish). (STUDSVIK-NR—83/257). 
NTIS (US Sales Only), PC A04/MF AOl1. File Number 
DE84702993. 

The excessive heating of HTGR has been studied particular- 
ly considering materials science. The process of overheating is 
comparatively slow and leads on to a long respite before corrective 
steps have to be taken. If release of radioactivity is used as a criter- 
ium, the respite will be considerably longer in comparison with the 
use of material and economic damages as the point of reference. 
The development trend towards the reactors which cannot be ex- 
cessively overheated until damaging occurs, is described. 13 refs. 


43360 (EGG-M—01484) Fission product release rates 
measured during in-pile fuel damage tests. Vinjamuri, K.; 
Osetek, D.J.; Hobbins, R.R. (EG and G Idaho, Inc., Idaho 
Falls (USA)). 13 Jan 1984. Contract AC07-76I1D01570. 8p. 
(CONF-840614—94). NTIS, PC A02/MF AOl1; 1; GPO 
Dep. File Number DE84014950. 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 

Portions are illegible in microfiche products. 

A series of severe fuel damage tests is being performed in 
the Power Burst Facility (PBF) at the Idaho National Engineering 
Laboratory for the US Nuclear Regulatory Commission and an 
international group of sponsors. A major objective of the first phase 
of this program is to measure the release, transport, and deposition 
of fission products during in-pile tests similar to the accident which 
occurred at the Three Mile Island Unit-2 reactor. This paper de- 
scribes the measured release rates (bundle inventory fractions re- 
leased per minute) for fission product isotopes found in grab sam- 
ples collected from the test effluent during the Severe Fuel 
Damage Scoping Test (SFD-ST) and Severe Fuel Damage Test 1-1 
(SFD 1-1). These measured in-pile data are compared with data 
from the previous out-of-pile research. 


43361 (EGG-M—01684) Severe fuel damage test 1-1 re- 
sults. MacDonald, P.E.; Nalezny, C.L.; McCardell, R.K. 
(EG and G Idaho, Inc., Idaho Falls (USA)). 1984. Contract 
ACO07-761D01570. 8p. (CONF-840614—95). NTIS, PC A02/ 
MF AOl1; 1; GPO Dep. File Number DE84014951. 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 

Portions are illegible in microfiche products. 

The United States Nuclear Regulatory Commission has initi- 
ated an international sponsored severe fuel damage research pro- 
gram in the Power Burst Facility (PBF) to investigate fuel rod and 
core response, and fission product and hydrogen release and trans- 
port under degraded core cooling accident conditions. This paper 
discusses the results of the second experiment, Test SFD 1-1. The 
Severe Fuel Damage Test 1-1 (SFD 1-) was designed to simulate 
the fuel heatup and damage and fission product release in the upper 
half of a 3000-MW(t) commercial pressurized water reactor during 
a hypothesized small break loss-of-coolant accident without emer- 
gency core coolant injection. The SFD 1-1 transient was performed 
by adjusting the fission power and steam flow in a 32 rod bundle of 
typical light water reactor 17x17 type fuel rods to produce an ini- 
tial temperature increase of 0.44 K/s. 
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43362 (EGG-M—07384) Semiscale power loss experiment 
S-PL-3 with primary feed and bleed plant recovery. Wolf, 
J.R.; Streit, JE. (EG and G Idaho, Inc., Idaho Falls 
(USA)). 1984. Contract AC07-761D01570. 10p. (CONF- 
840785—1). NTIS, PC A02/MF AOl1; 1; GPO Dep. File 
Number DE84015592. 

From ANS/ASME meeting on nuclear plant engineering; 
Portland, OR, USA (5 Jul 1984). 

Portions are illegible in microfiche products. 

This paper describes an attempt to verify the accuracy of the 
RELAPS5 model of the S-PL-3 experiment (part of the Semiscale 
loss-of-offsite-power test series) by comparing the RELAPS model 
with actual data obtained during the experiment. Included are a de- 
scription of the experiment, an analysis of preliminary results, and 
the comparison of posttest RELAPS calculations with experiment 
data. RELAPS modeling of the S-PL-3 transient produced qualita- 
tive agreement with experiment data. 


43363 oe Remote handling equipment and 
techniques used in the postirradiation examination of the 
severe fuel damage tests. Van Deusen, L.C.; Cook, B.A. 
(EG and G Idaho, Inc., Idaho Falls (USA)). 1984. Contract 
AC07-761D01570. 7p. (CONF-8406118—3). NTIS, PC A02; 
3; GPO Dep. File Number DE84015907. 

From 7. international conference of women engineers and 
scientists; Washington, DC, USA (17 Jun 1984). 

Paper copy only, copy does not permit microfiche produc- 
tion. 


Two, 32-rod, experimental fuel bundles from a pressurized 
water reactor have been subjected to severe reactor operation con- 
ditions in the Power Burst Facility. After testing, the fuel bundles 
were examined in a shielded, remotely handling facility to deter- 
mine the condition of the bundles after a severe reactor transient. 
Special handling equipment and techniques were developed for 
unique application in the postirradiation examination of these large 
irradiated fuel bundles. This equipment was required to remotely 
handle the heavy, highly radioactive fuel bundles without disrup- 
tion of the bundle geometry. 


43364 (EGG-M—10484) Simple interphase drag model 
for numerical two-fluid modeling of two-phase flow systems. 
Chow, H.; Ransom, V.H. (Idaho National Engineering 
Lab., Idaho Falls (USA)). 08 Jun 1984. Contract ACO07- 
761D01570. 9p. (CONF-840614—98). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE84015275. 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 

Portions are illegible in microfiche products. 

The interphase drag model that has been developed for 
RELAPS/MOD2 is based on a simple formulation having flow 
regime maps for both horizontal and vertical flows. The model is 
based on a conventional semi-empirical formulation that includes 
the product of drag coefficient, interfacial area, and relative dynam- 
ic pressure. The interphase drag model is implemented in the 
RELAPS/MOD2 light water reactor transient analysis code and 
has been used to simulate a variety of separate effects experiments 
to assess the model accuracy. The results from three of these simu- 
lations, the General Electric Company small vessel blowdown ex- 
periment, Dukler and Smith's counter-current flow experiment, and 
a Westinghouse Electric Company FLECHT-SEASET forced re- 
flood experiment, are presented and discussed. 


43365 (EGG-M—11284) Fission product behavior during 
the first two PBF severe fuel damage tests. Osetek, D.J.; 
Cronenberg, A.W.; Hobbins, R.R.; Vinjamuri, K. (EG and 
G Idaho, Inc., Idaho Falls (USA)). 1 "hat 1984. Contract 
AC07- 761D01570. 17p. (CONF-840701—21). NTIS, PC 
A02/MF AOI; 1; GPO Dep. File Number DE84016106. 

From Topical meeting on fission product behavior and 
source term research; Snowbird, UT, USA (15 Jul 1984). 

Portions are illegible in microfiche products. 

The results of the first two severe fuel damage tests per- 
formed in the Power Burst Facility are assessed in terms of fission 
product release and chemical behavior. On-line gamma spectrosco- 
py and grab sample data indicate limited release during solid-phase 
fuel heatup. Analysis indicates that the fuel morphology conditions 
for the trace-irradiated fuel employed in these two tests limit initial 


22 NUCLEAR REACTOR TECHNOLOGY 
2209 Reactor Safety 


release. Only upon high temperature fuel restructuring and liquefac- 
tion is significant release indicated. Chemical equilibrium predic- 
tions, based on steam oxidation or reduction conditions, indicate I 
to be the primary iodine species during trnsport in the steam envi- 
ronment of the first test and CsI to be the primary species during 
transport in the hydrogen environment of the second test. Howev- 
er, the higher steam flow rate conditions of the first test transported 
the released iodine through the sample system; whereas, low-hydro- 
gen flow rate of the second test apparently allowed the vast majori- 
ty of iodine-bearing compounds to plateout during transport. 


43366 (EGG-M—11984) TMI-2 core debris analytical 
methods and results. Akers, D.W.; Cook, B.A. (EG and G 
Idaho, Inc., Idaho Falls (USA)). 1984. Contract ACO07- 
761D01570. 11p. (CONF-840701—19). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE84016108. 

From Topical meeting on fission product behavior and 
source term research; Snowbird, UT, USA (15 Jul 1984). 

Portions are illegible in microfiche products. 

A series of six grab samples was taken from the debris bed 
of the TMI-2 core in early September 1983. Five of these samples 
were sent to the Idaho National Engineering Laboratory for analy- 
sis. Presented is the analysis strategy for the samples and some of 
the data obtained from the early stages of examination of the sam- 
ples (i.e., particle size-analysis, gamma spectrometry results, and fis- 
sile/fertile material analysis). 


43367 (EGG-M—12784) Effects of burnup on fission 
product release and implications for severe fuel damage 
events. Appelhans, A.D.; Cronenberg, A.W.; Carboneau, 
M.L. (EG and G Idaho, Inc., Idaho Falls (USA)). 1984: 
Contract AC07-761D01570. 19p. (CONF-840701—20). 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE84016107. 

From Topical meeting on fission product behavior and 
source term research; Snowbird, UT, USA (15 Jul 1984). 

Portions are illegible in microfiche products. 

Xe, Kr, and I fission-product release data from (a) Halden 
tests where release in intact rods was measured during irradiation at 
burnups to 18,000 MWd/t and fuel temperatures of 800 to 1800°K, 
and (b) Power Burst Facility (PBF) tests where trace-irradiated fuel 
(= 90 MWd/t) was driven to temperatures of >2400°K and fuel 
liquefaction occurred are discussed and related to fuel morphology. 
Results from both indicate that the fission-product morphology and 
fuel restructuring govern release behavior. The Halden tests show 
low release at beginning of life with a 10-fold increase at burnups in 
excess of 10,000 MWd/t, due to the development of grain boundary 
interlinkage at higher burnups. Such dependence of release on mor- 
phology characteristics is consistent with findings from the PBF 
tests, where for trace-irradiated fuel, the absence of interlinkage ac- 
counts for the low release rates observed during initial fuel heatup, 
with subsequent enhanced Xe, Kr, and I release via liquefaction or 
quench-induced destruction of the grain structure. Morphology is 
also shown to influence the chemical release form of I and Cs fis- 
sion products. 


43368 (EGG-M—16484) Well-posedness and _ stability 
characteristics of multi-phase models. Ransom, V.H.; Trapp, 
J.A. (EG and G Idaho, Inc., Idaho Falls (USA); Colorado 
Univ., Denver (USA)). 29 Jul 1984. Contract ACO07- 
761D01570. 6p. (CONF-840782—2). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE84016122. 

From Japan/US conference on two-phase flow dynamics; 
Lake Placid, NY, USA (29 Jul 1984). 

Portions are illegible in microfiche products. 

The ill-posed characteristic associated with the basic two- 
fluid model for multi-phase flow is a natural consequence of the 
idealized physical model and the mean flow modeling approach. 
Two approaches are discussed whereby including added physics of 
the flow results in a well-posed system of partial differential equa- 
tions. These models offer the possibility of improved accuracy and 
numerical efficiency compared to the numerical models used in the 
existing light water reactor safety analysis codes. 





22 NUCLEAR REACTOR TECHNOLOGY 
2209 Reactor Safety 


43369 (EGG-TIO-M—00484) Radiation effects on resins 
and zeolites at Three Mile Island Unit II. Reilly, J.K.; 
Grant, P.J.; Quinn, G.J.; Hofstetter, K.J. (USDOE, Wash- 
ington, DC; Nuclear Regulatory Commission, Washington, 
DC (USA); EG and G Idaho, Inc., Idaho Falls (USA); 
General Public Utilities Nuclear Corp., Middletown, PA 
(USA)). 1984. Contract AC07-76ID01570. 1lp. (CONF- 
840604—21). NTIS, PC A02/MF AOI; 1; GPO Dep. File 
Number DE84015478. 

From 12. international symposium on effects of radiation on 
materials; Williamsburg, VA, USA (18 Jun 1984). 

Portions are illegible in microfiche products. 

Radiation effects on resin and zeolite used in the waste 
cleanup at Three Mile Island Unit II have been examined both ex- 
perimentally and in-situ. Hydrogen and organic gases are generated 
due to absorbed radiation as a function of resin material, curie load- 
ing and residual water content. Significant oxygen scavaging was 
demonstrated in the organic resin liners. Hydrogen and oxygen 
gases in near stoichiometric quantities are generated from irradia- 
tion of residual water in inorganic zeolites. Gas generation was de- 
termined to be directly proportional to curie content but correlates 
poorly with residual water content in zeolite vessels. Results of the 
gas generation analyses of EPICOR II liners show that vessels with 
less than 166 curies had almost no hydrogen generated during two 
years of storage and therefore did not require safety measures for 
shipment or storage. Experimental measurements done at research 
laboratories predicted similar results associated with hydrogen gas 
generation and oxygen depletion. X-ray diffraction examinations 
and ion exchange capacity measurements indicated no evidence of 
irradiation effects on the structure or cesium exchange capacity for 
zeolites exposed to 10'° rads. Darkening and damage of organic 
resin due to radiation has been identified. Breaking and agglomer- 
ation of the purification demineralizer resin is believed to be the 
result of temperature effects. No damage was identified from radi- 
ation effects on zeolite. Organic and inorganic sorbents used in the 
processing of contaminated waters at TMI-2 have been shown to be 
effective in maintaining long-term stability under high radiation 
conditions. The effects of radiolytic degradation have been shown 
by direct measurements and simulation tests and are of use in their 
general application throughout the industry. 


43370 (EGG-TMI—6169-Rev.) TMI-2 core examination 
plan. Carlson, J.O. (ed.). (EG and G Idaho, Inc., Idaho 
Falls (USA)). Jul 1984. Contract AC07-761D01570. 117p. 
NTIS, PC A06/MF AOl1; 1; GPO Dep. File Number 
DE84016303. 

Portions are illegible in microfiche products. 

The role of the Three Mile Island Unit 2 (TMI-2) core ex- 
amination in the resolution of major nuclear safety issues is delin- 
eated in this plan. Relevant data needs are discussed, and approach- 
es for recovering data from the TMI-2 plant are identified. Specific 
recommendations and justifications are provided for in situ docu- 
mentation and off-site artifact examination activities. The research 
and development program is being managed by EG & G Idaho, 
Inc. 


43371 (EPRI-NP—3554) User's guide for the Marviken 
jet-impingement tests DATATRAN data base. Cordes, G.A. 
(Intermountain Technologies, Inc., Idaho Falls, ID (USA)). 
Jul 1984. 98p. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number T184920543. 

Measured and evaluated data from 12 jet impingement tests 
conducted in the Marviken Facility, Sweden during 1980 and 1981 
have been archived in the EPRI data bank using the DATATRAN 
data base management and module executive system. User informa- 
tion for accessing and using these data are presented along with ex- 
ample control cards and computer program valid for the CDC 
computer at University Computing Company in Dallas, Texas. 


43372 (EPRI-NP—3556-Vol.1) User’s guide for the Com- 
bustion Engineering-EPRI two-phase pump performance DA- 
TATRAN data bases. Volume 1. Steady-state tests. Morten- 
sen, G.A.; Cordes, G.A.; House, R.K. (Intermountain Tech- 
nologies, Inc., Idaho Falls, ID (USA)). Jul 1984. 174p. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T184920510. 
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Steady-state data from the Combustion Engineering/Electric 
Power Research Institute Two-Phase Pump Performance Project 
have been entered into a data base in the EPRI pump data bank 
using the DATATRAN system. The data bank is stored on CDC 
computers at both the Lawrence Berkeley Laboratory and the Uni- 
versity Computing Company. DATATRAN modules which were 
written to access and manipulate the data in the data bank are de- 
scribed. Examples are given showing how the DATATRAN mod- 
ules can be used to generate listings, plots, and curve fits using the 
data from this data base. 


43373 (EPRI-NP—3556-Vol.2) User's guide for the Com- 
bustion Engineering-EPRI two-phase pump performance DA- 
TATRAN data bases. Volume 2. Transient tests. Cordes, 
G.A.; House, R.K. (Intermountain Technologies, Inc., 
Idaho Falls, ID (USA)). Jul 1984. 272p. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1184920499. 

Transient data from the Combustion Engineering/Electric 
Power Research Institute Two-Phase Pump Performance Project 
have been entered into a data base in the EPRI pump data bank 
using the DATATRAN system. The pump data bank is stored on 
CDC computers at both the Lawrence Berkeley Laboratory and 
the University Computing Company. DATATRAN modules which 
were written to access and manipulate the data in the data bank are 
described. Examples are given showing how the DATATRAN 
modules can be used to generate listings and plots using the data 
from this data base. 


43374 (EPRI-NP—3588) Maintainability assessment 
methods and enhancement strategies for nuclear and fossil 
fuel power plants. Final report. Seminara, J.L.; Gonzalez, 
W.R.; Parsons, S.O. (Lockheed Missiles and Space Co., 
Sunnyvale, CA (USA)). Jul 1984. 340p. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
T184920600. 

This report provides utilities with the methodological tools 
to conduct a review of maintenance provisions, facilities, and prac- 
tices. The report describes and provides a self-review checklist; a 
structured interview; a task analysis approach; methods for review- 
ing maintenance errors or accidents; and recommended survey 
techniques for evaluating such factors as noise, illumination, and 
communications. Application of the human factors methods de- 
scribed in this report should reveal avenues for enhancing existing 
power plants from the maintainability and availability standpoints. 
This document may also serve a useful purpose for designers or re- 
viewers of new plant designs or near-operational plants presently 
being constructed. The methods presented in this report were origi- 
nally described in EPRI NP-2360. The present document reflects 
refinements based on field tests at three power plants and the eval- 
uations of utility personnel who attended two workshops that of- 
fered hands-on training in the use of these methods. 7 references. 


43375 (EPRI-NP—3593) Examination of TMI-2 snub- 
bers, Phase 2. Final report. Hendrickson, L.A.; Schwartz- 
trauber, K.E. (Pentek, Inc., Coraopolis, PA (USA)). Jul 
1984. 80p. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number T184920544. 

This report documents the status of Phase 2 of the mechani- 
cal snubber examination project sponsored by EPRI’s Three Mile 
Island Unit 2 Mechanical Component Information and Examination 
Program (MCI and EP). To date a total of six mechanical snubbers 
manufactured by Pacific Scientific Company (PSA-1/4 and PSA-1/ 
2) have been removed from the decay heat removal (auxiliary 
spray) line. All six snubbers were inoperative and had severely 
damaged internals. Examinations showed that these snubbers had 
experienced severe overloads in both tension and compression, pre- 
sumably as a result of water hammer events during operation of the 
decay heat removal (auxiliary spray) system prior to or during the 
accident. Recommendations are provided that will identify the 
source of the water hammer loads, and methods are suggested that, 
if implemented, will prevent such occurrences in the future. 
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43376 (EPRI-NP—3594) On-line success path monitor- 
ing: aid to restoring and maintaining plant safety. Betancourt, 
J.M.; Harmon, D.L.; Jamison, D.S.; Malliakos, A.; Re- 
zendes, J.P. (Combustion Engineering, Inc., Windsor, CT 
(USA)). Aug 1984. 239p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number TI84920545. 

This report provides the basic methodology and the results 
of a conceptual evaluation of a technique of success path based 
functional recovery guideline support. The method for Success 
Path Monitoring (SPM) developed in this report is intended to en- 
hance the relationship that currently exists between a Safety Param- 
eter display system (SPDS) and symptoms by providing an operat- 
ing crew the link needed to successfully identify problems impact- 
ing safety, select appropriate corrective procedures, and verify the 
success of mitigating actions. The 1979 accident at Three Mile 
Island (TMI) demonstrated that this type of information was 
needed as the resources available at that time to the operating crew 
were not adequate for their decision making. 


43377 (EPRI-NP—3605-CCM-Vol.2) DATATRAN: a 
data base management and executive computer code system. 
Volume 2. User’s manual. Kopp, H.J. (Technology Develop- 
ment of California, Inc., Santa Clara (USA)). Jul 1984. 389p. 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T184920511. 

This report describes a user manual for the DATATRAN 
system. It presents user instructions for both the nonprogrammer 
and professional programmer levels and is intended to serve both as 
an introductory document to DATATRAN, the basis for DATA- 
TRAN workshops for professional programmers, and as a reference 
manual. Included in the document are the description of a number 
of general purpose modules that support plotting, report generation, 
and statistical analysis. 


43378 (EPRI-NP—3641) Demonstration of a BWR sup- 
pression pool signal-validation program. Final report. Fisher, 
J.; Deutsch, O.; Ray, A.; Ornedo, R. (Draper (Charles 
Stark) Lab., Inc., Cambridge, MA (USA)). Jul 1984. 92p. 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T184920526. 

A real-time signal validation program has been developed 
for monitoring key variables of a BWR suppression pool and the 
sensors providing measurements of these variables. The major ob- 
jectives of this project are to (1) improve the reliability of informa- 
tion that is needed to implement emergency operating procedures; 
and (2) in particular to provide a reliable, cost-effective means for 
suppression pool bulk temperature monitoring. The methodology 
can also be used to determine the additional sensors necessary to 
meet these goals. The techniques used are parity space test, analytic 
redundancy, and the signal validation logic flow architecture, pre- 
viously developed for nuclear plant applications in EPRI project 
1541. The parity space algorithm determines a consistent subset of 
redundant measurements, and forms a validated estimate of the 
measured quantity, in a computationally efficient manner. Analytic 
redundancy refers to the generation of additional measurements of 
a variable by using known relationships with other, dissimilar, 
measured variables. The signal validation architecture is the con- 
ceptual structure that allows efficient utilization of the available in- 
strumentation and known analytic relationships. The software de- 
veloped under this program has been tested with Oyster Creek 
plant simulation data. It is able to produce validated estimates of 
the key variables during steady state and transient runs, while suc- 
cessfully identifying a variety of sensor and component failures. 


43379 (GKSS—83/E/65) Condensation phenomena in 
BWR-pressure suppression containments under LOCA condi- 
tions. Aust, E.; McCauley, E.W.; Niemann, H.R. (GKSS- 
Forschungszentrum Geesthacht G.m.b.H., Geesthacht-Te- 
sperhude (Germany, F.R.). Inst. fuer Anlagentechnik). 1983. 
19p. (CONF-8306192—1). NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE84751607. 

From European two phase flow group meeting; Zurich, 
Switzerland (14 Jun 1983). 

Experimental studies on condensation phenomena in pressure 
suppression systems (PSS) have shown, that chugging produces the 
major dynamic loads in a PSS. Time correlation of digital and 
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visual data have produced understanding of the essential physics of 
this phenomenon: chugging events are characterized by pipe out- 
side and pipe inside condensation. Pipe outside condensation is 
smooth, sometimes accompanied by vent pipe acoustic frequency. 
Pipe inside condensation is ring-like and induces a strong pressure 
pulse with ringdown frequency. The steam ring is caused by the re- 
treating steam front in the pipe exit, which acts as a BORDA- 
mouth. 


43380 (GKSS—83/E/68) Finite-element analysis for de- 
termination of the structure-mechanical behavior of a conden- 
sation pipe in the pressure suppression test rig of GKSS. Die- 
trich, R.; Schoenfeld, W. (GKSS-Forschungszentrum 
Geesthacht G.m.b. H., Geesthacht-Tesperhude (Germany, 
F.R.). Inst. fuer Anlagentechnik). 1983. 32p. (In German). 
NTIS (US Sales Only), PC A03/MF A0O1. File Number 
DE84751606. 

In this report an analysis is presented for the mechanical be- 
haviour of a condensation pipe for the pressure suppression contain- 
ment of the GKSS. A static analysis, a frequency analysis and a dy- 
namic analysis are performed using the finite element method. The 
basic concepts of this method are explained. With the frequency 
analysis the twenty lowest eigen frequencies are calculated and the 
mode shapes.are plotted. By the static and dynamic analysis the dis- 
placements at the nodes and the stresses within the elements are 
calculated. At any special points of the condensation pipe these re- 
sults are shown. 


43381 (GKSS—84/E/2) Considerations of material trans- 
port and blockage formation in deformed fuel element clusters 
of LMFBRS. Schultheiss, G.F. (GKSS-Forschungszentrum 
Geesthacht G.m.b.H., Geesthacht-Tesperhude (Germany, 
F.R.)). 1984. 15p. (In German). NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE84751795. 

Local coolant blockages have been considered so far only 
for intact fuel element geometry. Operational experience of subas- 
sembly behaviour in sodium cooled fast breeder reactors however 
show that deformation of bundles have to be included in further 
considerations. Material sources for particulate and blockage form- 
ing matter as well as the transport behaviour of granulate are dis- 
cussed in this report. In principle no safety relevant worse conse- 
quences are expected in the case of deformed fuel rods and spacers 
compared to the intact geometry with respect to formation and 
growth of local blockages in the high power core region. 


43382 (GRS-F—130) List of reports from reactor safety 
research of BMFT, CEA, EPRI, JSTA and USNRC, (Gesell- 
schaft fuer Reaktorsicherheit m.b.H. (GRS), Koeln (Germa- 
ny, F.R.)). Jan 1984. 87p. (In German). NTIS (US Sales 
Only), PC A0S/MF AO1. File Number DE84752098. 

This list reviews reports from the Federal Republic of Ger- 
many, from France, from Japan and from the United States of 
America concerning special Problems in the field of Reactor Safety 
Research. According to the cooperation of the Bundesminister fuer 
Forschung und Technologie (BMFT) with the Commissariat a 
Energie Atomique (CEA), the Japan Science and Technologie 
Agency (JSTA), the Electric Power Research Institute (EPRI) and 
the United States Nuclear Regulatory Commission, these Reports 
are available in the Gesellschaft fuer Reaktorsicherheit (GRS). The 
list pursues the following order: Country of origin, problem area 
concerned, according to the Reactor Safety Research Programm of 
the BMFT, reporting organization. The list of reports appears quar- 
terly. 


43383 (HEDL-SA—2968-FP) Characterizing W-2 SLSF 
experiment temperature oscillations using computer graphics. 
Smith, D.E. (Hanford Engineering Development Lab., 
Richland, WA (USA)). May 1984. Contract AC06- 
76FF02170. 12p. (CONF-840614— 102). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE84016625. 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 

Portions are illegible in microfiche products. 

The W-2 SLSF experiment was an instrumented in-reactor 
test performed to characterize the failure response of full-length, 
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preconditioned LMFBR prototypic fuel pins to slow transient over- 
power (TOP) conditions. Although the test results were expected 
to confirm analytical predictions of upper level failure and fuel ex- 
pulsion, an axial midplane failure was experienced. Extensive post- 
test analyses were conducted to understand all of the unexpected 
behavior in the experiment. The initial post-test effort focused on 
the temperature oscillations recorded by the 54 thermocouples used 
in the experiment. In order to display the patterns of behavior in 
the data records, a computer-generated film was used to present the 
temperature data recorded in the te<' section during the experiment. 
Results are presented. 


43384 (HEDL-SA—3115-FP) ABCOVE program: prelim- 
inary results of tests AB5 and AB6. Hilliard, R.K.; Muhles- 
tein, L.D. (Hanford Engineering Development Lab., Rich- 
land, WA (USA)). 1984. Contract AC06-76FF02170. 17p. 
(CONF-8409112—2). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE84016523. 

From CSNI specialist meeting on aerosols in reactor safety; 
Karlsruhe, F.R. Germany (4 Sep 1984). 

A program for aerosol behavior code validation and evalua- 
tion (ABCOVE) is in progress in the United States. Purpose of the 
ABCOVE program is to provide a basis for judging the adequacy 
of existing aerosol behavior computer codes to describe inherent 
aerosol behavior in containment buildings during postulated breeder 
reactor accidents. The program involves pretest calculations by 
code developers and users, large-scale confirmatory tests in the 850- 
m* containment vessel of the Containment Systems Test Facility 
(CSTF), and blind post-test analyses and comparisons with experi- 
mental data. Two ABCOVE tests have been performed in the 
CSTF to date. In the first test, a single-species aerosol was used, 
with the aerosol being generated by spraying sodium at a high rate 
into an air atmosphere. In the second test, the experimental condi- 
tions simulated an accident environment in which a fission product 
aerosol, Nal, was released in the presence of a sodium fire. Pretest 
computer code predictions were made by seven organizations using 
eight computer codes (HAA-3, HAA-4, HAARM-3, SOFIA, 
QUICK, QUICKM, MAEROS, and CONTAIN). 


43385 (IKE—2-63) German standard problem No. 2. 
Burkhardt, R. (Stuttgart Univ. (Germany, F.R.). Inst. fuer 
Kernenergetik und Energiesysteme). Feb 1980. 35p. (In 
German). NTIS (US Sales Only), PC A03/MF AOI1. File 
Number DE84751799. 

The German Standard Problem Nr. 2 (primary circuits) is 
meant to check whether the presently available computing pro- 
grams dealing with ECCS problems are suitable to reflect with suf- 
ficient accuracy reload and flooding processes. Changing from con- 
ventional calculation methods to the "best-estimate’ method re- 
quires for possibility of exact comparison, as is the case here be- 
cause of experimental results from the primary circuit test plant. 
The test plant of KWU Erlangen with primary circuit modeups on 
a 1:134 scale with exact level indications allows comparative testing 
where emergency cooling water is loaded into the system filled 
with saturated steam over cold lanes, or rather over the annulus 
modeup. The report on hand goes into detail about calculations, an- 
ticipated results and their comparison to experimental results. 


43386 (INIS-mf—9005, pp 6-7) Emergency planning and 
preparedness for nuclear facilities: an overview of activities of 
the International Atomic Energy Agency. Collins, H.E.; Em- 
merson, B.W. (International Atomic Energy Agency, 
Vienna (Austria). Div. of Nuclear Safety). 1983. NTIS (US 
Sales Only), PC AO7/MF AO1. File Number TI84780512. 
(CONF-830995—Summ. ). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


43387 (INIS-mf—9005, pp 15) Six years of radiation 
protection experience at the Safeguards Analytical Laborato- 
ry. Ouvrard, R.; Hartmann, R. (International Atomic 
Energy Agency, Vienna (Austria)). 1983. NTIS (US Sales 
Only), PC AO7/MF AOl. File Number 1184780512. 
(CONF-830995—Summ.). 
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From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


43388 (Juel—1875) Kinetics of the graphite/oxygen reac- 
tion in the in-pore diffusion controlled regime. Pt. 1. Hinssen, 
H.K.; Katscher, W.; Moormann, R. (Kernforschungsanlage 
Juelich G.m.b.H. (Germany, F.R.). Inst. fuer Nukleare Si- 
cherheitsforschung). Nov 1983. 80p. (In German). NTIS 
(US Sales Only), PC A0O5/MF AOl. File Number 
DE84751631. 

In the course of analyses of severe air ingress accidents in 
high temperature gas-cooled reactors the present report deals with 
the kinetics of the reactions between oxygen and the graphitical 
fuel element matrix materials A3-3 and A3-27. Kinetic experiments 
covering a temperature range of approx. 950 to 1200 K (approx. 
680 to 930°C) and a range of oxygen partial pressures between 1500 
and 15000 Pa (0,015 and 0,15 bar) at a constant total pressure of 1,5 
bar (carrier gas Helium) are presented. Their results are compre- 
hended to Hinshelwood-Langmuir-like correlations. These correla- 
tions give maximum reaction rates, as they are valid for that graph- 
ite burn-off field, in which the reaction rate no longer increases 
with burn-off. The experiments, however, give some evidence 
about the burn-off dependence. A clear influence of the tempera- 
ture on the increase factor of the reaction rate can be realized: the 
increase factor declines with rising temperature. A comparison of 
the experimental results with literature data, which, however, touch 
the above mentioned parameter range only at its periphery and thus 
had to be extrapolated, established satisfatory results. 


43389 (Juel—1883) Core heatup simulation with irradiat- 
ed spherical fuel elements at temperatures between 1400 and 
2500°C. Schenk, W. (Kernforschungsanlage Juelich 
G.m.b.H. (Germany, F.R.). Inst. fuer Reaktorwerkstoffe 
und Heisse Zellen). Dec 1983. 137p. (In German). NTIS 
(US Sales Only), PC AO7/MF AOl. File Number 
DE84751790. 

To simulate accident conditions in a HTGR of the pebble 
bed type 72 spherical fuel elements with 7 different fuel particle 
kinds were heated to 1400 to 2500°C. Fission product release and 
changes on fuel elements were investigated. Cesium release from all 
fuel elements started within 100 hours between 1400 and 1600°C. 
Krypton 85 on the other will released in significant amounts (> 
1%) only above 2000°C as a result of particle defects. A relatively 
good fission product retention was observed with 41 fuel elements 
with (U,Th)O2-BISO particles (THTR type). Particle defects and 
krypton release amounted to less than 1%, whereas the cesium re- 
lease at 1600°C increased with higher burn up, exceeding 10% after 
50 hours. A lower cesium release of 3 to 5% after 100 hours at 
1600°C was only measured from two fuel elements with TRISO 
particles. 


43390 (Juel—1886) Fission product retention in the core 
of the low powered high temperature reactor under accident 
conditions. Bastek, H. (Kernforschungsanlage Juelich 
G.m.b.H. (Germany, F.R.). Inst. fuer Reaktorentwicklung; 
Technische Hochschule Aachen (Germany, F.R.)). Jan 
1984. 112p. (In German). NTIS (US Sales Only), PC A06/ 
MF AOl1. File Number DE84751798. 

In the core of the high temperature reactor the fuel element 
and the coated particles contained herein provide the safest enclo- 
sure for fission products. The complex process of fission product 
transport out of the particle kernel, through the particle coating 
and within the fuel element graphite is described in a simplified 
form by the Fick’s diffusion. The effective diffusion coefficient is 
used for calculation. Starting from the existing ideas of fission prod- 
uct transport five burn-up and temperature-dependent diffusion co- 
efficients for Cesium in (Th,U)O:-kernels are derived in this study. 
The results have been gained from several fuel element radiation 
experiments in recent years, which showed extreme variation in 
regard to burn-up, temperature cycle, neutron flux and operation 
time. Cs-137 release measurements from single particle kernels were 
present from all the experiments. Furthermore, annealing tests of 
AVR-fuel elements were analyzed. Heat-temperature and heating- 
time, the fuel element burn-up in the AVR-reactor, as well as the 
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measured Cs-137 inventory of the fuel elements before and after an- 
nealing, are included in the investigation as essential parameters. 
With the aid of the derived diffusion coefficients and already 
present data sets the Cs-137 release of fuel elements into a small re- 
actor core is investigated under unrestricted core heat-up. While 
the released Cs-137 is derived mainly from defective particles at ac- 
cident temperatures up to 1600°C, the main part diffuses through 
the particle coating at higher accident temperatures. 


43391 (Juel-Spez—240) Safety related studies on the ac- 
cident behaviour of the HTR-500. eH J.; Breitbach, G.; 
David, P.H.; Degen, G.; Fassbender, J ; Finken, R.; Haben, 
M.; Jahn, W.; Katscher, W.; Kroeger, Ww. (Kernforschung- 
sanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer Nuk- 
leare Sicherheitsforschung). Jan 1984. 226p. (In German). 
NTIS (US Sales Only), PC All/MF AOl1. File Number 
DE84751816. 

Safety related studies on the accident behaviour of the HTR- 
500 comprised a total of 8 subsections on HTR safety and served 
the purpose of making an initial statement about the risk to be ex- 
pected from this plant concept. The major emphasis of these studies 
was on accidents with failure of the forced core cooling, so-called 
core heat-up accidents, because they determine the risk of an HTR 
of this power size. A mean frequency of approx. 10~*/a was deter- 
mined for core heat-up accidents; however, in more than 90% of 
these cases the reactor pressure vessel only opens momentarily. 
Only in lper mille of the cases the integrity of the pressure vessel 
liner is lost by additional failure of the liner cooling system and ra- 
dioactivity is released into the environment without passing the fil- 
ters. By failure of the forced cooling system the maximum core 
temperatures rise to 1700°C in the pressurized reactor and up to 
2550°C in a depressurized reactor. In either case, however, only a 
few per cent of the core volume are affected. Only in the second 
case the mean core temperature slightly exceeds the value of 
1600°C, the beginning of increased failure of the fuel particle coat- 
ing. Core cooling can be restored within 10 h without thermally 
overloading the cooling systems. 


43392 (KFK—3508) Temperature escalation in PWR fuel 
rod simulator bundles due to the zircaloy/steam reaction: 
Test ESBU-1. Hagen, S.; Malauschek, H.; Peck, S.O.; Wal- 
lenfels, K.P. (Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.). Hauptabteilung Ingenieurtechnik). Dec 
1983. 65p. NTIS (US Sales Only), PC A04/MF A0O1. File 
Number DE84751628. 

This report describes the test conduct and results of the 
bundle test ESBU-1. The test objective was the investigation of 
temperature escalation of zircaloy clad fuel rods. The investigation 
of the temperature escalation is part of a program of out-of-pile ex- 
periments, performed within the framework of the PNS Several 
Fuel Damage Program. The bundle was composed of a 3x3 array 
of fuel rod simulators surrounded by a zircaloy shroud which was 
insulated with a ZrO. fiber ceramic wrap. The fuel rod simulators 
comprised a tungsten heater, UO: annular pellets, and zircaloy 
cladding over a 0.4 m heated length. A steam flow of 1 g/s was 
inlet to the bundle. The most pronounced temperature escalation 
was found on the central rod. The initial heatup rate of 2°C/s at 
1100°C increased to approximately 6°C/s. The maximum tempera- 
ture reached was 2250°C. The following fast temperature decrease 
was caused by runoff of molten zircaloy. Molten zircaloy swept 
down the thin cladding oxide layer formed during heatup. The melt 
dissolved the surface of the UO: pellets and refroze as a coherent 
lump in the lower part of the bundle. The remaining pellets frag- 
mented during cooldown and formed a powdery layer on the re- 
frozen lump. The lump was sectioned posttest at several elevations: 
Dissolution of UO: by the molten zircaloy, interaction between the 
melt and previously oxidized zircaloy, and oxidation of the melt 
had occurred. 


43393 (KFK—3603) Computer code TRANSIENT for the 
evaluation of fuel pin behaviour under non-steady reactor con- 
ditions. Steiner, H. (Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Projekt Schneller Brueter). Dec 
1983. 103p. (In German). NTIS (US Sales Only), PC A06/ 
MF A0O1. File Number DE84751601. 

In the frame of R. and D. work on the safety of fast breeder 
reactors, fuel pin behaviour under non-steady conditions deserves a 
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lot of effort. Due to the quantity of experimental parameters and 
due to the complexity of the physical phenomena one cannot solely 
have recourse to experimental results but has to make an effort of 
modelling transient fuel pin behaviour. This work includes a de- 
scription of the fuel pin code TRANSIENT, which was developed 
for the design and evaluation of fuel pin experiments under accident 
conditions. Its field of application comprises mild overpower ramps 
as well as hypothetical power pulses in single-phase coolant. Fuel 
pin behaviour is modelled up to the occurence of pin failure. Thus, 
up to now, the important phenomenon of fuel movement after fail- 
ure is not modelled, as well as coolant boiling. The computer code 
TRANSIENT consists of three different blocks. In the first block 
the most important pin phenomena of a steady-state pre-irradiation 
are modelled, the second block yields the description of the To-state 
and the third block handles the virtual transient event. In the code 
the thermal behaviour of fuel, clad, coolant and structural material 
up to the first thermal barrier is modelled. The heat conduction 
equation is solved in a finite three point difference scheme. Fuel pin 
mechanics are handled in the frame of a three-zone model and tran- 
sient fission gas behaviour in the frame of a two-bubble-group 
model. Steady-state fission gas release and retention is calculated 
via an empirical relation. Besides the representation of the theoreti- 
cal basis of the modelling and of the code structure this report con- 
tains results of code calculations for some experiments. These cal- 
culations demonstrate the usefulness of the code for evaluation and 
interpretation of experiments within its field of application but they 
also showed the necessity of a further effort for development. 


43394 (KFK—3630) Contributions to thermal and fluid 
dynamic problems in nuclear technology. Mueller, U.; Krebs, 
L.; Rust, K. (Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.). Inst. fuer Reaktorbauelemente; Kernfors- 
chungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Pro- 
jekt Nukleare Sicherheit; Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Projekt Schneller Brueter; 
Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.). Projekt Wiederaufarbeitung und Abfallbehandlung). 
Feb 1984. 261p. (In German). NTIS (US Sales Only), PC 
A12/MF A01. File Number DE84751796. 

The majority of contributions compiled in this report deals 
with thermal and fluid dynamic problems in nuclear engineering. 
Especially problems of heat transfer and cooling are represented 
which may arise during and afer a loss-of-coolant accident both in 
light water reactors and in liquid metal cooled fast breeder reac- 
tors. Papers on the mass transfer in pressurized water, tribological 
problems in sodium cooled reactors, the fluid dynamics of pulsed 
column, and fundamental investigations of convective flows supple- 
ment these contributions on problems connected with accidents. 
Furthermore, a keynote paper presents the individual activities re- 
lating to the reliability of reactor components, a field recently in- 
cluded in our research program. Technical solutions to special 
problems are closely connected to the investigations based on ex- 
periments. Therefore, several contributions deal with new develop- 
ments in technology and measuring techniques. 


43395 (KFK—3656} Temperature escalation of zircaloy- 
clad fuel rods and bundles under severe fuel damage condi- 
tions. Hagen, S.; Peck, S.O. (Kernforschungszentrum Karls- 
ruhe G.m.b.H. (Germany, F.R.). Hauptabteilung Ingenieur- 
technik; Kernforschungszentrum Karlsruhe G.m.b.H. (Ger- 
many, F.R.). Projekt Nukleare Sicherheit). Aug 1983. 14p. 
(CONF-830816—52). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE84751600. 

From International meeting on light-water reactor severe ac- 
cident evaluation; Cambridge, MA, USA (28 Aug 1983). 

Out-of-pile experiments with zircaloy-clad fuel rods and bun- 
dles are being performed to investigate the behavior of PWR fuel 
rods under severe fuel damage conditions. Of particular interest are 
temperature escalation due to the exothermic zircaloy/steam reac- 
tion and processes inherently limiting the reaction. In every test 
performed, measured temperatures never exceeded 2250°C. Tem- 
perature limiting processes which have been observed include 
runoff of-molten zircaloy from the reaction region and formation of 
a thick oxide layer. Metallographic and microprobe analyses of rod 
and bundle cross sections were performed to identify the damage 
mechanisms. 
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43396 (KFK—3659) FEBA - flooding experiments with 
blocked arrays. Ihle, P.; Rust, K. (Kernforschungszentrum 
Karlsruhe G.m.b.H. (Germany, F.R.). Inst. fuer Reaktor- 
bauelemente; Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.). Projekt Nukleare Sicherheit). Mar 1984. 
537p. NTIS (US Sales Only), PC A23/MF AOl. File 
Number DE84751826. 

This report presents typical data and a limited heat transfer 
analysis of test series V through VIII from an experimental ther- 
mal-hydraulic program of Flooding Experiments with Blocked 
Arrays (FEBA). The experiments consisted of separate effect tests 
on a full-length 5x5 rod bundle of PWR fuel rod dimensions utiliz- 
ing electrically heated rods with a cosine power profile approximat- 
ed by 7 steps of different specific power. Eight test series were per- 
formed under idealized reflood conditions using forced feed and 
system pressure as parameters without the inclusion of the effects 
of a reactor cooling system. The individual test series were con- 
ducted to study the effect of grid spacers and of coplanar blockages 
of different blockage ratios with and without bypass on the reflood 
heat transfer. The purpose of the investigations was to obtain an in- 
sight into the most important heat transfer mechanisms and to 
broaden the data base for the development and assessment of im- 
proved thermal-hydraulic models. 


43397 (LA-UR—83-2372) PWR plant transient analyses 
using TRAC-PF1. Ireland, J.R.; Boyack, B.E. (Los Alamos 
National Lab., NM (USA)). 1984. Contract W-7405-ENG- 
36. 1lp. (CONF-841075—2). NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE84015527. 

From International thermal hydraulics and plant operations 
topical meeting; Taipei, Taiwan (22 Oct 1984). 

Portions are illegible in microfiche products. 

This paper describes some of the pressurized water reactor 
(PWR) transient analyses performed at Los Alamos for the US Nu- 
clear Regulatory Commission using the Transient Reactor Analysis 
Code (TRAC-PF1). Many of the transient analyses performed di- 
rectly address current PWR safety issues. Included in this paper are 
examples of two safety issues addressed by TRAC-PF1. These ex- 
amples are pressurized thermal shock (PTS) and feed-and-bleed 
cooling for Oconee-1. The calculations performed were plant spe- 
cific in that details of both the primary and secondary sides were 
modeled in addition to models of the plant integrated control sys- 
tems. The results of these analyses show that for these two tran- 
sients, the reactor cores remained covered and cooled at all times 
posing no real threat to the reactor system nor to the public. 


43398 (N—83-34013) Study in irradiation embrittlement 
of nuclear pressure vessel steels - report on SA805, Cl3 steel. 
Tsukuda, H.; Suzuki, K.; Kusuhashi, M.; Tanaka, Y. (De- 
fence Research Information Centre, Orpington (UK)). Jun 
1983. 38p. (DRIC-T—6909; BR—88629). Defeace Research 
Information Centre, Orpington, England. 

Neutron irradiation embrittlement tests were carried out on 
4 heats of SA508, C13, and 1 heat of SA533. Gr. B, using forged 
shells and steel plate of maximum thickness for PWRs, produced by 
forging, rolling and heat treatment. Standard vacuum stream de- 
gassing and deoxidation with carbon under vacuum were used. Em- 
brittlement was evaluated by the change in transition temperatures 
and upper shelf energy occurring in the transition characteristics of 
the Charpy absorption energy. Results show that SA508, Cl3 has 
the same characteristics as SA533. Gr. B. (ESA) 


43399 (NUREG—0090-Vol.7-No.1) Report to Congress 
on abnormal occurrences, January-March 1984. (Nuclear 
Regulatory Commission, Washington, DC (USA). Office for 
Analysis and Evaluation of Operational Data). Jul 1984. 
47p. NTIS, PC A03/MF AOl - GPO*. File Number 
1184901814. 

The report states that for this report period, there were three 
abnormal occurrences at the nuclear power plants licensed by the 
NRC to operate. The first involved an inoperable containment 
spray system; the second involved a through wall crack in a vent 
header inside a BW. .wunent torus; and the third involved a 
serious degradation ~* a reactor depressurization system. There 
were . ~ «us. 2! occurrences for the other NRC licensees. The 
first involved an overexposure to a member of the public; and the 
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second involved a therapeutic medical misadministration. There 
was one abnormal occurrence reported by the Agreement States; 
the event involved an overexposure of a radiographer and assistant. 
The report also contains information updating some previously re- 
ported abnormal occurrences. 


43400 (NUREG—0420-Suppl.6) Safety evaluation report 
related to the operation of Shoreham Nuclear Power Station, 
Unit No. 1 (Docket No. 50-322). Supplement No. 6. (Nuclear 
Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Reactor Regulation). Jul 1984. 34p. NTIS, PC 
A03/MF A0O1 - GPO* $3.75. File Number T184901732. 


Supplement 6 (SSER 6) to the Safety Evaluation Report on 
Long Island Lighting Company’s application for a license to oper- 
ate the Shoreham Nuclear Power Station, Unit 1, located in Suffolk 
County, New York, has been prepared by the Office of Nuclear 
Reactor Regulation of the US Nuclear Regulatory Commission. 
This supplement addresses several items that have been reviewed 
by the staff since the previous supplement was issued. 


43401 (NUREG—0675-Suppl.25) Safety evaluation report 
related to the operation of Diablo Canyon Nuclear Power 
Plant, Units 1 and 2 (Docket Nos. 50-275 and 50-323). Sup- 
plement No. 25. (Nuclear Regulatory Commission, Washing- 
ton, DC (USA). Office of Nuclear Reactor Regulation). Jul 
1984. 124p. NTIS, PC A06/MF AOl1 - GPO* $5.50. File 
Number T184901734. 


Supplement 25 to the Safety Evaluation Report for Pacific 
Gas and Electric Company's application for licenses to operate 
Diablo Canyon Nuclear Power Plants, Unit 1 and Unit 2 (Docket 
Nos. 50-275 and 50-323) has been prepared by the Office of Nuclear 
Reactor Regulation (NRR) of the US Nuclear Regulatory Commis- 
sion. This supplement reports on the staff's inspection and evalua- 
tion efforts on the matter of piping and piping supports as related 
to the seven technical license conditions in an Order Modifying Li- 
cense issued by NRR on April 18, 1984. 


43402 (NUREG—0675-Suppl.27) Safety Evaluation 
Report related to the operation of Diablo Canyon Nuclear 
Power Plant, Units 1 and 2 (Docket Nos. 50-275 and 50-323). 
(Nuclear Regulatory Commission, Washington, DC (USA). 
Office of Nuclear Reactor Regulation). Jul 1984. 29p. 
NTIS, PC A03/MF AOl - GPO* $3.50. File Number 
1184901733. 


Supplement 27 to the Safety Evaluation Report for Pacific 
Gas and Electric Company’s application for a license to operate 
Diablo Canyon Nuclear Power Plant, Unit 1 (Docket No. 50-275), 
has been prepared by the Office of Nuclear Reactor Regulation of 
the US Nuclear Regulatory Commission. This supplement addresses 
the revisions to the license conditions and to the Technical Specifi- 
cations as they relate to Amendment 10 to Diablo Canyon, Unit 1 
Facility Operating License DPR-76. 


43403 (NUREG/CR—0761) Extended analysis of data 
from the 1/5-scale Mark I Boiling Water Reactor Pressure 
Suppression Experiment. McCauley, E.W.; Holman, G.S.; 
Carr, E.W.; Lai, W.; Mellor, J.E. (Lawrence Livermore Na- 
tional Lab., CA (USA)). Sep 1979. Contract W-7405-ENG- 
48. 293p. (UCRL—52707). NTIS, PC E16/MF $7.00 - 
GPO. File Number TI84016690. 

An extensive analysis of data from the 1/5-scale Mark I 
BWR Pressure Suppression Experiment (PSE) air transient tests has 
been completed. Primary focus was placed on computing a best es- 
timate of the hydrodynamic vertical load function (HVLF) and de- 
termining the associated peak forces and their standard error. These 
results were then applied to develop the sensitivity of the HVLF to 
various major parameters (for example, drywell pressurization rate), 
to evaluate the impulse of the HVLF, and to analytically model the 
response vertical load function (RVLF). In addition, a complete 
evaluation of the enthalpy flux distribution in the vent system was 
provided for each test. Finally, pool swell dynamics were quanti- 
fied for a subset of the test series and correlated to the observed 
ringheader strut loads. 
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43404 (NUREG/CR—1740-Reyv.1) Data summaries of Li- 
censee Event Reports of selected instrumentation and control 
components at US commercial nuclear power plants, January 
1, 1976 to December 31, 1981. Revision 1. Trojovsky, M.; 
Brown, S.R. (EG and G Idaho, Inc., Idaho Falls (USA)). 
Jul 1984. Contract AC07-761D01570. 342p. (EGG—2307- 
Rev.1). NTIS, PC E12/MF AOl - GPO. File Number 
T184016167. 

This report describes a computer-based data file developed 
from Licensee Event Reports (LERs) of instrumentation and con- 
trol (I and C) components in United States commercial nuclear 
power plants for the period January 1, 1976 to December 31, 1981. 
In addition to the creation of the file, summaries of data contained 
in the file were made to obtain data for risk assessment and statisti- 
cal purposes. Gross constant fault (failure and command fault) rates 
were estimated for major components and channels that provide a 
direct reactor trip. Explanations, figures, and summary tables of the 
results are provided. This report updates and supersedes the origi- 
nal May 1981 edition of NUREG/CR-1740. 


43405 (NUREG/CR—2000-Vol.3-No.7) Licensee Event 
Report (LER) compilation, for month of July 1984. Volume 3, 
No. 7. (Oak Ridge National Lab., TN (USA)). Aug 1984. 
Contract AC05-840OR21400. 98p. (ORNL/NSIC—200- 
Vol.3-No.7). NTIS, PC A05/MF A0O1 - GPO. File Number 
1184016379. 

This monthly report contains Licensee Event Report (LER) 
operational information that was processed into the LER data file 
of the Nuclear Safety Information Center (NSIC) during this 
month. The LER summaries in this report are arranged alphabeti- 
cally by facility name and then chronologically by event date for 
each facility. Component, system, keyword, and component vendor 
indexes follow the summaries. 


43406 (NUREG/CR—3369) Uncertainty study of PWR 
steam explosions. Berman, M.; Swenson, D.V.; Wickett, A.J. 
(Sandia National Labs., Albuquerque, NM (USA)). May 
1984. Contract AC04-76DP00789. 90p. (SAND—83-1438). 
NTIS, PC A05/MF AOl1 - GPO. File Number T1I84015547. 

Some previous assessments of the probability of containment 
failure caused by in-vessel steam explosions in a PWR have recog- 
nized large uncertainties and assigned broad ranges to the probabili- 
ty, while others have concluded that the probability is small or 
zero. In this report the uncertainty in the probability of contain- 
ment failure is studied by combining the uncertainties in the compo- 
nent physical processes using a Monte Carlo method. It is conclud- 
ed that, despite substantial research, the combined uncertainty is 
still large. Some areas are identified in which improvements in this 
understanding may lead to large reductions in the overall uncertain- 
ty. 49 references. 


43407 (NUREG/CR—3524) Organizational interface in 
reactor emergency planning and response. Sorensen, J.H.; 
Copenhaver, E.D.; Mileti, D.S.; Adler, M.V. (Oak Ridge 
National Lab., TN (USA)). May 1984. Contract AC05- 
840R21400. 56p. (ORNL—6010). NTIS, PC A04/MF A0O1; 
1 - GPO; GPO Dep. File Number T184014808. 

Portions are illegible in microfiche products. 

The purpose of this research was to determine if existing 
regulations have led to effective interfaces between utilities and off- 
site organizations in emergency planning and response. Findings 
suggest that regulations have provided the necessary framework for 
achieving adequate interfaces. That interface has been achieved is 
demonstrated by comprehensive response plans and good cohesive- 
ness among organizations involved in emergency response. Inter- 
face problems identified in the research can be reduced by better 
implementation of existing regulations rather than by revision of ex- 
isting ones. 


43408 (NUREG/CR—3589-1) Reactor safety research 
quarterly report, January-March 1983. Volume 25. (Sandia 
National Labs., Albuquerque, NM (USA)). Jul 1984. Con- 
tract AC04-76DP00789. 178p. (SAND—83-2425-1). NTIS, 
PC A09/MF AO! - GPO. File Number T184016584. 

This report describes progress in a number of activities deal- 
ing with current safety issues relevant to both light water and 
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breeder reactors. The work includes a broad range of experiments 
to simulate accidental conditions to provide the required data base 
to understand important accident sequences and to serve as a basis 
for development and verification of the complex computer simula- 
tion models and codes used in accident analysis and licensing re- 
views. Such a program includes the development of analytical 
models, verified by experiment, which can be used to predict reac- 
tor and safety system performance under a broad variety of abnor- 
mal conditions. Current major emphasis is focused on providing in- 
formation to NRC relevant to its deliberations and decisions dealing 
with severe LWR accidents and its safety evaluation of the pro- 
posed Clinch River Breeder Reactor. 


43409 (NUREG/CR—3591-Vol.1) Precursors to potential 
severe core damage accidents: 1980-1981. Cottrell, W.B.; 
Minarick, J.W.; Austin, P.N.; Hagen, E.W.; Harris, J.D. 
(Oak Ridge National Lab., TN (USA)). Jul 1984. Contract 
AC05-840R21400. 266p. (ORNL/NSIC—217/V1). NTIS, 
PC Al12/MF AO! - GPO. File Number T184015741. 

Descriptions of 58 operational events, reported in Licensee 
Event Reports (LERs), that occurred at commercial light-water re- 
actors during 1980 to 1981 and are considered to be precursors to 
potential severe core damage are presented along wih associated 
event trees, categorization, and subsequent analyses. This study is a 
continuation of the work presented in NUREG/CR-2497, which 
somewhat similarly evaluated the 1969 to 1979 events. The current 
study incorporates improvements that evolved from an assessment 
of the comments on the earlier report and applies these in the as- 
sessment of the LERs that occurred during 1980 to 1981. The 
report sequentially discusses: (1) the general rationale for this study; 
(2) the program methods for LER review and documentation; (3) 
the calculation of function failure probabilities and initiating event 
frequencies based on precursor data; (4) the use of the conditional 
probability of subsequent severe core damage estimates to rank pre- 
cursor events and estimate an average industrywide risk of severe 
core damage; (5) the conduct of sensitivity analyses on these re- 
sults; and (6) the application of program results to current concerns 
pertaining to nuclear power plant risk assessment. There was some 
apparent decrease in most initiating event frequencies and function 
failure probabilities in the 1980 to 1981 period as compared with 
those reported in NUREG/CR-2497. Although it was not possible 
to conclude that all decreases were statistically significant, in con- 
junction with other factors they indicate a reduction in the average 
estimated severe core damage frequency for the nuclear industry 
for 1980 to 1981 as compared with the 1969 to 1979 period. 


43410 (NUREG/CR—3690) RELAPS assessment: semis- 
cale natural circulation tests S-NC-3, S-NC-4, and S-NC-8. 
Wong, C.N.C.; Kmetyk, L.N: (Sandia National Labs., Albu- 
querque, NM (USA)). May 1984. Contract AC04- 
76DP00789. 113p. (SAND-—84-0402). NTIS, PC E05/MEF 
AO01 - GPO. File Number T184016447. 

The RELAPS/MOD1 independent assessment project at 
Sandia National Laboratories (SNLA) is part of an overall effort 
funded by the NRC to determine the ability of various systems 
codes to predict the detailed thermal/hydraulic response of LWRs 
during accident and off-normal conditions. The RELAPS code is 
being assessed at SNLA against test data from a number of integral 
and separate effects test facilities. As part of this assessment matrix, 
natural circulation tests performed at the Semiscale facility were 
analyzed. Results for the single-loop and two-loop steady state ba- 
secase tests S-NC-2 and S-NC-7 have already been documented 
separately; this report gives the results of calculations for two 
single-loop degraded heat transfer tests, S-NC-3 and S-NC-4, and 
for the two-loop ultra-small break transient test S-NC-8. For tests 
S-NC-3 and S-NC-4, the analyses show that RELAPS/MOD1 de- 
scribes correctly the qualitative influence of steam generator sec- 
ondary side heat transfer degradation on both two-phase and reflux 
natural circulation. The results for test S-NC-8, an ultra-small 
(0.4%) cold leg break, also compare reasonably well with the out- 
come of that experiment. 17 references. 
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43411 (NUREG/CR—3777) Capabilities and diagnostics 
of the Sandia Pelletron-raster system. Buckalew, W.H.; 
Lockwood, G.J.; Luker, S.M.; Ruggles, L.E.; Wyant, F.J. 
(Sandia National Labs., Albuquerque, NM (USA)). Jul 1984. 
Contract AC04-76DP00789. 60p. (SAND—84-0912). NTIS, 
PC A04/MF AO! - GPO. File Number TI84015594. 

The radiation capabilities of the PELLETRON Electron 
Beam Accelerator have been expanded to include a controllable, 
variable dimension, beam diffusion option. This rastered beam 
option has been studied in detail. Beam characteristics have been 
determined as a function of incident electron beam energy, current, 
and deflection system parameters. The beam diagnostics required to 
define any given diffuse beam pattern are accurate and predictable. 
Recently, utility of this added PELLETRON capability was dem- 
onstrated by simulating the effects of complex nuclear reactor acci- 
dent electron environments on electrical insulation materials similar 
to those used in nuclear power plants. 


43412 (NUREG/CR—3820) Thermal/Hydraulic Analysis 
Research Program. Quarterly report, January-March 1984, 
Volume 1 of 4. (Sandia National Labs., Albuquerque, NM 
(USA)). Jun 1984. Contract AC04-76DP00789. 6lip. 
(SAND—84-1025/1). NTIS, PC A04/MF AOI - GPO. File 
Number T1I84015548. 

The TRAC-PF1/MOD1 independent assessment program at 
Sandia National Laboratories (SNLA) is part of a multi-faceted 
effort sponsored by the Nuclear Regulatory Commission (NRC) to 
determine the ability of various systems codes to predict the de- 
tailed thermal/hydraulic response of LWRs during accident and 
off-normal conditions. The first quarter of FY84 marked the begin- 
ning of the TRAC-PF1/MOD1 independent assessment project at 
SNLA. The code was obtained from Loss Alamos National Labo- 
ratory (LANL) in October, and brought up on both our Cyber-76 
and Cray-1S computers. The assessment matrix was formalized, 
several TRAC nodalizations for the various facilities required were 
developed, and limited calculations were begun, all described in the 
last quarterly. During this quarter, more nodalizations were devel- 
oped and calculations begun, and the first PF1/MOD1 assessment 
analysis was completed. 


43413 (NUREG/CR—3884) Evaluation of nuclear facili- 
ty decommissioning projects. Summary report: Three Mile 
Island Unit 2 polar crane recovery. Doerge, D.H.; Miller, 
R.L. (UNC Nuclear Industries, Inc., Richland, WA (USA). 
Decommissioning Programs Dept.). Aug 1984. 6lp. NTIS, 
PC A04 - GPO* $4.50. File Number T184901649. 

This document summarizes information concerning restora- 
tion of the Three Mile Island-Unit 2 Polar Crane to a fully oper- 
ational condition following the loss of coolant accident experienced 
on March 28, 1979. The data collected from activity reports, reac- 
tor containment entry records, and other sources were placed in a 
computerized information retrieval/manipulation system which per- 
mits extraction/manipulation of specific data which could be uti- 
lized in planning for recovery activities should a similar accident 
occur in a nuclear generating plant. The information is presented in 
both computer output form and a manually assembled summariza- 
tion. This report contains only the manpower requirements and ra- 
diation exposures actually incurred during recovery operations 
within the reactor containment and does not include support activi- 
ties or costs. 


43414 (ORNL/NUREG/TM—253) August 1978 monthly 
highlights: Office of Nuclear Regulatory Research programs 
at Oak Ridge National Laboratory. Mynatt, F.R. (comp.). 
(Oak Ridge National Lab., TN (USA)). 15 Sep 1978. Con- 
tract AC05-840R21400. 35p. NTIS, PC A03/MF AO! - 
GPO; GPO Dep. File Number TI84015917. 

Highlights of technical progress during August 1978 are pre- 
sented for sixteen separate program activities which comprise the 
ORNL research program for the Office of Nuclear Regulatory 
Research's Division of Reactor Safety Research. They include: 
heavy section steel technology, PWR blowdown heat transfer, aer- 
osol and fission product release, HTGR safety, piping nozzles, noise 
diagnostics, LWR pressure vessel irradiations. (DLC) 
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43415 (ORNL/TM—9215) One-dimensional modeling of 
radial heat removal during depressurized heatup transients in 
modular pebble-bed and prismatic high temperature gas-cooled 
reactors. Savage, M.G. (Oak Ridge National Lab., TN 
(USA)). Jul 1984. Contract AC05-840R21400. 215p. NTIS, 
PC A10/MF AO1; 1; GPO Dep. File Number DE84016746. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

A one-dimensional computational model was developed to 
evaluate the heat removal capabilities of both prismatic-core and 
pebble-bed modular HTGRs during depressurized heatup transients. 
A correlation was incorporated to calculate the temperature- and 
neutron-fluence-dependent thermal conductivity of graphite. The 
modified Zehner-Schluender model was used to determine the ef- 
fective thermal conductivity of a pebble bed, accounting for both 
conduction and radiation. Studies were performed for prismatic- 
core and pebble-bed modular HTGRs, and the results were com- 
pared to analyses performed by GA and GR, respectively. For the 
particular modular reactor design studied, the prismatic HTGR 
peak temperature was 2152.2°C at 38 hours following the transient 
initiation, and the pebble-bed peak temperature was 1647.8°C at 26 
hours. These results compared favorably with those of GA and 
GE, with only slight differences caused by neglecting axial heat 
transfer in a one-dimensional radial model. This study found that 
the magnitude of the initial power density had a greater effect on 
the temperature excursion than did the initial temperature. 


43416 (PNL-SA—11919) Particle retention in PWR ice 
compartments. Owczarski, P.C. (Pacific Northwest Lab., 
Richland, WA (USA)). Jun 1984. Contract AC06- 
76RLO1830. 14p. (CONF-840701—17). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE84015579. 

From Topical meeting on fission product behavior and 
source term research; Snowbird, UT, USA (15 Jul 1984). 

Portions are illegible in microfiche products. 

Computer code ICEDF has been written to improve under- 
standing of particle retention in PWR ice compartments and to help 
plan experimental tests to validate retention models. ICEDF models 
the following mechanisms for particle capture: sedimentation, 
Brownian diffusion, impaction/interception, thermophoresis, diffu- 
siophoresis, and turbulent deposition. Also modeled are detailed gas 
phase thermodynamics, heat transfer, and aerosol descriptions in- 
cluding particle/droplet growth in supersaturated atmospheres. 
This paper describes a sensitivity study of parameters (inlet particle 
size distribution and mass loading, inlet gas temperature and steam 
fraction, compartment parameters, ice availability and gas flow 
rates) on the relative importance of the particle capture mecha- 
nisms. 


43417 (PNL-SA—11946) Impact of NDE unreliability on 
pressure vessel fracture predictions. Simonen, F.A. (Pacific 
Northwest Lab., Richland, WA (USA)). Jun 1984. Contract 
AC06-76RL01830. 28p. (CONF-840647—25). NTIS, PC 
A03/MF A01; GPO Dep. File Number DE84015586. 

From ASME pressure vessel and piping conference; San An- 
tonio, TX, USA (17 Jun 1984). 

This paper reviews the significant variables of flaw depth, 
length, location and orientation that are required for fracture me- 
chanics evaluations of pressure vessel integrity. Results of calcula- 
tions are presented which emphasize pressurized thermal shock 
(PTS) and the significance of flaws that are located at or near the 
inside surface of the vessel. For PTS conditions, previous studies 
have shown that vessel failure probability is relatively insensitive to 
flaw depth. In this paper the impact of flaw length is also evaluat- 
ed, indicating the importance of fully characterizing all flaw dimen- 
sions by NDE. Results of other evaluations are presented, which 
show the importance of accurately locating flaws by NDE. The in- 
fluence of vessel cladding is emphasized, with the- relative signifi- 
cance of flaws through the clad and at various depths below the 
clad being addressed. 





5789 / ERA-9/21 


43418 (PNL-SA—12008) Subchannel based radiation heat 
transfer model in COBRA-TF. Kohrt, R.J.; McCann, R.A.; 
Kelly, J.M. (Pacific Northwest Lab., Richland, WA 
(USA)). Jun 1984. Contract AC06-76RL01830. 10p. 
(CONF-840614—101). NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. File Number DE84015577. 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 

Portions are illegible in microfiche products. 

COBRA-TF is a two-fluid, three-dimensional, thermal-hy- 
draulic computer code designed to model the hot channel of a 
light-water reactor during the reflood phase of a loss-of-coolant ac- 
cident. The reflood phase is characterized by a superheated vapor 
coolant containing dispersed liquid droplets. Heat transfer to the 
vapor and droplets is poor, resulting in high temperatures at the 
surface of the fuel rods. Because of the high temperatures, heat 
transfer by radiation may account for a large portion of the heat 
removed from the fuel rods. 


43419 (SAND—84-0519C) Release of fission products 
from fuel during the in-vessel phases of severe nuclear reactor 
accidents. Camp, W.J. (Sandia National Labs., Albuquerque, 
NM (USA)). 1983. Contract AC04-76DP00789. 33p. 
(CONF-8310144—5). NTIS, PC A03; 3; GPO Dep. File 
Number DE84016105. 

From Specialists’ workshop on fission gas behavior in safety 
experiments; Cadarache, France (5 Oct 1983). 

Paper copy only, copy does not permit microfiche produc- 
tion. 

We discuss the phenomena involved in the release of volatile 
fission products during the in-vessel phases of a severe nuclear re- 
actor accident. To date, much effort has been placed on the release 
of noble fission gases from solid fuel grains to grain surfaces and 
edges, the release of those gases from the fuel matrix, and the me- 
chanical response of the fuel to these processes both for LWRs and 
for LMFBRs. In contrast, assessments of longer-term releases of 
volatile fission products have relied mainly on thermodynamic 
bounding estimates--which in fact do not necessarily yield conserv- 
ative release estimates. Although noble gas releases can have ex- 
tremely important reactivity consequences in LMFBR’s, for both 
reactor types the volatile fission products pose by far the greater 
potential radiological hazard. Modeling needs are discussed--includ- 
ing chemical and phase equilibria and transport limitations. A mini- 
mal representative set of fission products, an approach to the equi- 
librium problem, a simplified model for rate limiting processes, and 
data needs are discussed in this paper. Finally, the role of this re- 
lease model in the overall fission product treatment provided by the 
MELPROG accident analysis code is discussed. 


43420 (SAND—84-1004C) Important plant design and 
operational features for internally initiated accident se- 
quences. Hickman, J.W.; Wheeler, T.A. (Sandia National 
Labs., Albuquerque, NM (USA)). 1984. Contract AC04- 
76DP00789. 14p. (CONF-841075—1). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE84012650. 

From International thermal hydraulics and plant operations 
topical meeting; Taipei, Taiwan (22 Oct 1984). 

The studies described contribute to the recognition that 
plant-specific design and operational characteristics play a major 
role in determining dominant accident sequences and that broad 
categories of plants such as vendor types cannot be expected to 
have similar dominant accident sequences. The results do indicate 
which plant features have the greatest potential for affecting which 
accident sequences will be dominant in a specific design and thus 
provide an appropriate starting point for grouping plants for pur- 
poses of generic regulatory studies. 


43421 (SAND—84-1537C) Program on containment pene- 
tration leakage. von Riesemann, W.A.; Subramanian, C.V. 
(Sandia National Labs., Albuquerque, NM (USA)). 1984. 
Contract AC04-76DP00789. 1llp. (CONF-840763—2). 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE84015250. 

From MITI-USNRC seismic information exchange meeting; 
Palo Alto, CA, USA (18 Jul 1984). 

Portions are illegible in microfiche products. 

The objective of the Integrity of Containment Penetrations 
Under Severe Accidents Loads Program is to determine the major 
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characteristics of containment penetrations that could contribute to 
leakage during severe accidents. Methodology is being developed 
that can be used to provide predictions of penetrations leakage be- 
havior under severe accident conditions. Pressure, temperature and 
deformation of the penetration by the containment shell are being 
considered. The end result of the research, when coupled with ana- 
lytical predictions of the deformation response of penetrations in 
containments, will allow the evaluation of severe accident condi- 
tions under which the integrated leakage through penetrations will 
limit the capacity of the containment and hence affect public health 
and safety. This evaluation method should permit a determination 
whether the capacity is limited by the shell or by the penetrations. 
The methodology will be primarily based on experimental investi- 
gations. 


43422 (SSI-A—83-17) Responsibilities and tasks of the 
emergency planning organization. Jonsson, B. (Statens 
Straalskyddsinstitut, Stockholm (Sweden)). Oct 1983. 10p. 
NTIS (US Sales Only), PC A02/MF A0Ol1. File Number 
DE84702990. 

In order to strengthen the emergency preparedness of the 
most essential agencies so that all types of nuclear accidents can be 
mastered, the following measures will be taken: - special training 
for decision-makers and other personnel - introduction of continu- 
ously operating staff emergency organization - introduction of a 
prompt radiation measurement organization - introduction of reli- 
able telecommunications links. 


43423 (TVA/PUB—84/59-Rev.1) Emergency dose assess- 
ment procedures for atmospheric releases of radioactivity 
from TVA nuclear power plants. Matheny, M.D.; Wilkie, 
W.H.; Robinson, M.S. (Tennessee Valley Authority, Muscle 
Shoals, AL (USA). Radiological Health Staff). Jan 1984. 
70p. NTIS, PC A04. File Number DE84901762. 

Procedures are given for analyzing releases of noble gases, 
iodines, and combined fission and activation products characteristic 
of irradiated fuel from nuclear power plants to provide the method- 
ology for estimating potential or actual radiation doses to persons 
near TVA’s power plants in the event of accidental releases of ra- 
dioactivity to the atmosphere. 16 figures, 22 tables. (ACR) 


43424 (TVA/PUB—84/60-Rev.3) Emergency dose assess- 
ment procedures for aimospheric releases of radioactivity - 
technical bases. Matheny, M.D.; Wilkie, W.H.; Robinson, 
M.S. (Tennessee Valley Authority, Muscle Shoals, AL 
(USA). Radiological Health Staff). Jan 1984. 119p. NTIS, 
PC A06. File Number DE84901760. 

This report documents the technical bases for the Emergen- 
cy Dose Assessment Procedures included in the Radiological 
Emergency Plan Implementing Procedures for TVA's Sequoyah 
(SQN), Watts Bar (WBN), and Browns Ferry (BFN) Nuclear 
Plants. The three environmental dose pathways likely to be control- 
ling during atmospheric releases are external exposure to the plume, 
inhalation, and drinking milk. Accidents are divided into two cate- 
gories: Type I and Type II. Type I accidents are considered to be 
representative of a broad spectrum of possible accidents described 
in Regulatory Guide 4.2. Realistic assumptions are used to define 
expected releases from these accidents. Type II accidents involve 
major core failure and degradation of engineered safeguards. For 
dose assessment purposes, releases are divided into three groups: (1) 
noble gases, (2) iodines, and (3) mixed fission and activation prod- 
ucts (including noble gases and iodines). The approach chosen for 
estimating doses is based on calculations of Du/Q and chi u/Q 
where D is dose, u is windspeed, Q is release rate, and chi is con- 
centration of radioactivity in air. 26 references. 


43425 (TVA/PUB—84/61) Emergency dose assessment 
procedures for atmospheric releases of radioactivity - techni- 
cal bases. Appendix, code listings. Matheny, M.D.; Williams, 
B.J. (Tennessee Valley Authority, Muscle Shoals, AL 
(USA). Radiological Health Staff). Jun 1984. 159p. NTIS, 
PC AO8. File Number DE84901761. 

This report documents the technical bases for the Emergen- 
cy Dose Assessment Procedures included in the Radiological 
Emergency Plan Implementing Procedures for TVA’s Sequoyah 
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(SQN), Watts Bar (WBN), and Browns Ferry (BEN) Nuclear 
Plants. The three environmental dose pathways likely to be control- 
ling during atmospheric releases are external exposure to the plume, 
inhalation, and drinking milk. Accidents are divided into two cate- 
gories: Type I and Type II. Type I accidents are considered to be 
representative of a broad spectrum of possible accidents described 
in Regulatory Guide 4.2. Realistic assumptions are used to define 
expected releases from these accidents. Type II accidents involve 
major core failure and degradation of engineered safeguards. For 
dose assessment purposes, releases are divided into three groups: (1) 
noble gases, (2) iodines, and (3) mixed fission and activation prod- 
ucts (including noble gases and iodines). The approach chosen for 
estimating doses is based on calculations of Du/Q and chi u/Q 
where D is dose, u is windspeed, Q is release rate, and chi is con- 
centration of radioactivity in air. This appendix contains the listings 
for the computer codes used in the dose calculations. (ACR) 


43426 (TVA/PUB—84/62-Rev.1) Emergency dose assess- 
ment procedures for liquid releases of radioactivity from TVA 
nuclear power plants. Robinson, M.S.; Matheny, M.D.; 
Wilkie, W.H. (Tennessee Valley Authority, Muscle Shoals, 
AL (USA). Radiological Health Staff). Jan 1984. 32p. 
NTIS, PC A03/MFAO1. File Number DE84901755. 
Accidental releases of radioactivity into the Tennessee River 
from TVA nuclear power plants may result in radiation doses to 
people through a variety of pathways. The dose assessment proce- 
dures outlined in this report are limited to the drinking water path- 
way. Calculations are based on release information and river flow 
data and on radiological laboratory measurements. 4 tables. (ACR) 


43427 (UCRL—91292) Probabilistic analyses of failure in 
reactor coolant piping. Holman, G.S. (Lawrence Livermore 
National Lab., CA (USA)). 20 Jul 1984. Contract W-7405- 
ENG-48. 2ip. (CONF-840763—4). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE84015600. 

From MITI-USNRC seismic information exchange meeting; 
Palo Alto, CA, USA (18 Jul 1984). 

LLNL is performing probabilistic reliability analyses of 
PWR and BWR reactor coolant piping for the NRC Office of Nu- 
clear Regulatory Research. Specifically, LLNL is estimating the 
probability of a double-ended guillotine break (DEGB) in the reac- 
tor coolant loop piping in PWR plants, and in the main stream, 
feedwater, and recirculation piping of BWR plants. In estimating 
the probability of DEGB, LLNL considers two causes of pipe 
break: pipe fracture due to the growth of cracks at welded joints 
(direct DEGB), and pipe rupture indirectly caused by the seismical- 
ly-induced failure of critical supports or equipment (indirect 
DEGB). 


43428 (YJT—82-52) Decommissioning of Olkiluoto 
power plant. Rantanen, J.; Haerkoenen, H. (Voimayhtioei- 
den Ydinjaetetoimikunta, Helsinki (Finland)). Dec 1982. 
31p. (In Finnish). NTIS (US Sales Only), PC A03/MF AO1. 
File Number DE84702991. 

A conceptual plan for decommissioning of Olkiluoto Power 
Plant is presented. Deferred dismantlement after a safe storage 
period of 30 years is regarded as the main alternative. The sequence 
of decommissioning tasks and the techniques for performing them 
are described, including the management and disposal of decommis- 
sioning wastes. Occupational and public radiation dose estimates are 


given. Manpower requirements and costs of decommissioning are 
evaluated. 


43429 (ZJE—265) VVER vibration monitoring. Theoreti- 
cal analysis of some typical deviations. Pecinka, L.; Zeman, 
V. (Skoda, Plzen (Czechoslovakia). Zavod Vystavba Jader- 
nych Elektraren). 1982. 28p. (CONF-8206165—2). NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE84702992. 

From IAEA specialist meeting on early diagnosis of failures 


in primary system components; Praque, Czechoslovakia (19 Jun 
1982). 


A mathematical model is constructed for the vibration analy- 
sis of the reactor pressure vessel using a discrete mass model with 
eight degrees of freedom. The effect is analysed of changes in the 
flexibility coefficients on the amplitude frequency characteristics of 
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vibrations, the influence of the number of main circulating pumps 
on the vibration of the reactor vessel and the effect of pressure 
changes and changes in coolant temperature on the frequency spec- 
trum and amplitudes of vibrations of the core internals. 


43430 Extension of the FLASH-4 technique and its appli- 
cation to the Edwards problem. Lin, C.S.; Kastenberg, W.E. 
(University of California at Los Angeles, Los Angeles, CA 
90024). Transactions of the American Nuclear Society; 46: 
422-425(Jun 1984). (CONF-840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


43431 Automatic controllers in TRAC-PF1/MOD1. 
Steinke, R.G. (Los Alamos National Laboratory, P.O. Box 
1663, Los Alamos, NM 87545). Transactions of the American 
Nuclear Society; 46: 427-429(Jun 1984). (CONF-840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


43432 Plugging of intersubassembly gaps by downward 
flowing molten steel. Sienicki, J.J.; Spencer, B.W. (Argonne 
National Laboratory, 9700 S. Cass Avenue, Argonne, IL 
60439). Transactions of the American Nuclear Society; 46: 
508-509(Jun 1984). (CONF-840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


43433 The visual observation of fuel and cladding reioca- 
tion during LMFBR transients. Wright, S.A.; Hendel, P.; 
Pickard, P.S.; Schumacher, G. (Sandia National Laborato- 
ries, P.O. Box 5800, Albuquerque, NM 87185). Transactions 
of the American Nuclear Society; 46: 505-507(Jun 1984). 
(CONF-840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


43434 CAMEL II 37-pin/7-pin intra-pin fuel injection 
test. Wilson, R.J.; Dewey, G.; Erickson, E.G.; Hodges, R.; 
Spencer, B.W. (Argonne National Laboratory, 9700 S. Cass 
Avenue, Argonne, IL 60439). Transactions of the American 
Nuclear Society; 46: 504-505(Jun 1984). (CONF-840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


43435 Radial power shifts in heterogeneous fast reactor 
calculations. Asprey, M.W. (Los Alamos National Laborato- 
ry, P.O. Box 1663, Los Alamos, NM 87545). Transactions of 
the American Nuclear Society; 46: 502-503(Jun 1984). 
(CONF-840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


43436 Ultrasonic mapping of the postaccident TMI-2 
core configuration. Beller, L.S.; Martin, M.R. (EG & G 
Idaho Inc., P.O. Box 1625, Idaho Falls, ID 83415). Transac- 
tions of the American Nuclear Society; 46: 482(Jun 1984). 
(CONF-840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


43437 Fission product release rates measured during in- 
pile fuel damage tests. Vinjamuri, K.; Hobbins, R.R.; Osetek, 
D.J. (EG & G Idaho Inc., P.O. Box 1625, Idaho Falls, ID 
83415). Transactions of the American Nuclear Society; 46: 
480-482(Jun 1984). (CONF-840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


43438 Severe fuel damage scoping test post-irradiation 
bundle examination results. Cook, B.A.; Kalish, P.A.; Peck, 
S.0.; Ploger, S.A. (EG & G Idaho Inc., P.O. Box 1625, 
Idaho Falls, ID 83415). Transactions of the American Nuclear 
Society; 46: 479-480(Jun 1984). (CONF-840614—). 
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From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


43439 Severe fuel damage test 1-1 results. MacDonald, 
P.E.; McCardell, R.K.; Nalezny, C.L. (EG & G Idaho Inc., 
P.O. Box 1625, Idaho Falls, ID 83415). Transactions of the 
American Nuclear Society; 46: 478-479(Jun 1984). (CONF- 
840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


43440 Limitations of detecting inadequate core cooling 
with core exit thermocouples. Adams, J.P.; McCreery, G.E. 
(EG & G Idaho Inc., P.O. Box 1625, Idaho Falls, ID 
83415). Transactions of the American Nuclear Society; 46: 
474-476(Jun 1984). (CONF-840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


43441 RELAP/FRAP-T6 analysis of seized and sheared 
shaft accidents. Bollinger, J.S.; Ito, T.; Peeler, G.B. (Ar- 
gonne National Laboratory, 9700 S. Cass Avenue, Argonne, 
IL 60439). Transactions of the American Nuclear Society; 46: 
473-474(Jun 1984). (CONF-840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


43442 TRAC-PF1 study of loss of pump seals in a Wes- 
tinghouse PWR. Barts, E.W.; Bott, T.F. (Los Alamos Na- 
tional Laboratory, P.O. Box 1663, Los Alamos, NM 87545). 
Transactions of the American Nuclear Society; 46: 472-473(Jun 
1984). (CONF-840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


43443 COBRA/TRAC large-break LOCA calculations. 
Guidotti, T.E.; Thurgood, M.J. (Battelle-Pacific Northwest 
Laboratory, P.O. Box 999, Richland, WA 99352). Transac- 
tions of the American Nuclear Society; 46: 469-471(Jun 1984). 
(CONF-840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


43444 The 1963 Livermore criticality accident revisited. 
Kathren, R.L. (Battelle-Pacific Northwest Laboratory, P.O. 
Box 999, Richland, WA 99352). Transactions of the American 
Nuclear Society; 46: 464-465(Jun 1984). (CONF-840614—) 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


43445 An estimation of preexisting LWR containment 
leakage areas for severe accident conditions. Agrawal, A.K..; 
Hall, R.E. (Brookhaven National Laboratory, Upton, NY 
11973). Transactions of the American Nuclear Society; 46: 
491-492(Jun 1984). (CONF-840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


43446 An analysis of the yield and quench mechanism of 
the Argentine accident of September 23, 1983. Forehand, 
H.M. (Los Alamos National Laboratory, P.O. Box 1663, 
Los Alamos, NM 87545). Transactions of the American Nu- 
clear Society; 46: 460(Jun 1984). (CONF-840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


43447 Criticality accident experience: Heterogenous 
water-moderated systems. Stratton, W.R. (Los Alamos Na- 
tional Laboratory, P.O. Box 1663, Los Alamos, NM 87545). 
Transactions of the American Nuclear Society; 46: 460-462(Jun 
1984). (CONF-840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 
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43448 Radioactive airborne releases from burning con- 
taminated combustibles. Halverson, M.A.; Ballinger, M.Y. 
(Battelle-Pacific Northwest Laboratory, P.O. Box 999, 
Richland, WA 99352). Transactions of the American Nuclear 
Society; 46: 77-78(Jun 1984). (CONF-840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


43449 CRACOME: Calculation of reactor accident con- 
sequences with contai meteorology, and evacuation. 
Piepho, M.G. (Battelle-Pacific Northwest Laboratory, P.O. 
Box 999, Richland, WA 99352). Transactions of the American 
Nuclear Society; 46: 72-74(Jun 1984). (CONF-840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


43450 A review of nuclear power plant maintenance train- 
ing/qualification programs. Chockie, A.D.; Badalamente, 
R.V.; Hostick, C.J. (Battelle-Pacific Northwest Laboratory, 
P.O. Box 999, Richland, WA 99352). Transactions of the 
American Nuclear Society; 46: 306-307(Jun 1984). (CONF- 
840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


43451 Methods for evaluation of nuclear power plant per- 
sonnel training and entry level qualifications. Haas, P.M.; 
Jorgensen, C.C.; Lowry, J.C.; Selby, D.L. (Oak Ridge Na- 
tional Laboratory, Oak Ridge, TN 37830). Transactions of 
the American Nuclear Society; 46: 307-309(Jun 1984). 
(CONF-840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


43452 Control room operator performance research. 
Gray, L.H.; Haas, P.M.; Lowry, J.C.; Manning, J.J. (Oak 
Ridge National Laboratory, Oak Ridge, TN 37830). Trans- 
actions of the American Nuclear Society; 46: 309-310(Jun 
1984). (CONF-840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


43453 The emergency preparedness evaluation program 
for research and test reactors. Martin, G.F.; Bates, E.F.; 
Robinson, P.D.; Stoetzel, G.A. (Battelle-Pacific Northwest 
Laboratory, P.O. Box 999, Richland, WA 99352). Transac- 
tions of the American Nuclear Society; 46: 325-327(Jun 1984). 
(CONF-840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


43454 Sheltering as a protective action. Stoetzel, G.A.; 
Martin, J.B.; Renner, M.S. (Battelle-Pacific Northwest Lab- 
oratory, P.O. Box 999, Richland, WA 99352). Transactions 
of the American Nuclear Society; 46: 323-325(Jun 1984). 
(CONF-840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


43455 Practical methods for monitoring gaseous radioac- 
tive plumes. Martin, J.B. (Battelle-Pacific Northwest Labo- 
ratory, P.O. Box 999, Richland, WA 99352). Transactions of 
the American Nuclear Society; 46: 327-328(Jun 1984). 
(CONF-840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


43456 In-pile loss-of-flow TREAT test LO05 with proto- 
type fast reactor fuel. Robinson, W.R.; Bauer, T.H.; Bowen, 
G.R.; Cooper, A.A.; Herbert, R.; Stanford, G.S.; Woods, 
W.J.; Wright, A.E. (Argonne National Laboratory, 9700 S. 
Cass Avenue, Argonne, IL 60439). Transactions of the Amer- 
ican Nuclear Society; 46: 510-511(Jun 1984). (CONF- 
840614—). 
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From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


43457 Severe accident risk benchmarking and cost-benefit 
analysis. Benjamin, A.S.; Galyean, W.E.; Haskin, F.E.; 
Hatch, S.W.; Kunsman, D.M.; Strip, D.R. (Sandia Nat'l 
Laboratories, P.O. Box 5800, Albuquerque, NM 87185). 
Transactions of the American Nuclear Society; 46: 532-534(Jun 
1984). (CONF-840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


43458 Assessment of computer security effectiveness for 
safe plant operation. Smith, S.T.; Lim, J.J. (Los Alamos Na- 
tional Laboratory, P.O. Box 1663, Los Alamos, NM 87545). 
Transactions of the American Nuclear Society; 46: 525-526(Jun 
1984). (CONF-840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


43459 Reactor shutdown system unavailability improve- 
ment by using a system of continuous data validation. 
Tzanos, C.P. (Argonne National Laboratory, 9700 S. Cass 
Avenue, Argonne, IL 60439). Transactions of the American 
Nuclear Society; 46: 522-523(Jun 1984). (CONF-840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


43460 A correlation for downward melt penetration into a 
miscible low-density substrate. Fang, L.J.; Cheung, F.B.; 
Linehan, J.H.; Pedersen, D.R. (Argonne National Laborato- 
ry, 9700 S. Cass Avenue, Argonne, IL 60439). Transactions 
of the American Nuclear Society; 46: 517-518Jun 1984). 
(CONF-840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


43461 Core coolability limits in LMFBR loss-of-heat-sink 
accidents. Rose, S.D.; Carbajo, J.J. (Oak Ridge National 
Laboratory, Oak Ridge, TN 37830). Transactions of the 
American Nuclear Society; 46: 515-517(Jun 1984). (CONF- 
840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


43462 Characterizing W-2 SLSF experiment temperature 
oscillations using computer graphics. Smith, D.E. (Westing- 
house Electric Corporation, Hanford Engineering Develop- 
ment Laboratory, P.O. Box 1970, Richland, WA 99352). 
Transactions of the American Nuclear Society; 46: 511-513(Jun 
1984). (CONF-840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


43463 Lessons learned from NRC systematic evaluation 
program seismic review. Cheng, T.M.; Hermann, R.A.; Rus- 
sell, W.T. (Nuclear Regulatory Commission, Washington, 
DC). pp 211-217 of Transactions of the 7th international 
conference on structural mechanics in reactor technology. 
Vol. D. Operating reactor structural experience. Amster- 
dam, Netherlands; North-Holland (1983). (CONF-830867—; 
CONF-830805—). 

From 7. international seminar on computational aspects of 
the finite element method; Chicago, IL, USA (29 Aug 1983). 

Vol. D and E bound in one volume. 

In October 1977, the Nuclear Regulatory Commission ap- 
proved initiation of Phase II of the Systematic Evaluation Program 
(SEP) which consists of a plant-specific reassessment of the safety 
of 11 older operating nuclear reactors. Many safety criteria have 
rapidly evolved since the time of initial licensing of these plants. 
The purpose of the SEP is to develop a current documented basis 
for the safety of these older facilities by comparing them to current 
criteria. Phase I of the SEP developed a comprehensive list of 137 
topics of safety significance which collectively affect the plant's ca- 
pability to respond to various Design Basis Events (DBEs). Seismic 
Design Consideration is one of the 137 safety topics. 
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43464 Nonlinear dynamic analysis of high energy line 
pipe whip. Hsu, L.C.; Kuo, A.Y.; Tang, H.T. (Nutech, San 
Jose, CA). pp 215-222 of Transactions of the 7th interna- 
tional conference on structural mechanics in reactor tech- 
nology. Vol. F. LWR pressure components - core structures 
and piping. Amsterdam, Netherlands; North-Holland (1983). 
(CONF-830867—; CONF-830805—). 

From 7. international seminar on computational aspects of 
the finite element method; Chicago, IL, USA (29 Aug 1983). 

To facilitate potential cost savings in pipe whip protection 
design, TVA conducted a 1” high pressure line break test to inves- 
tigate the pipe whip behavior. The test results are available to 
EPRI as a data base for a generic study on nonlinear dynamic be- 
havior of piping systems and pipe whip phenomena. This paper de- 
scribes a nonlinear dynamic analysis of the TVA high energy line 
tests using ABAQUS-EPGEN code. The analysis considers the ef- 
fects of large deformation and high strain rate on resisting moment 
and energy absorption capability of the analyzed piping system. 
The numerical results of impact forces, impact velocities, and reac- 
tion forces at pipe supports are compared to the TVA test data. 
The pipe whip impact time and forces have also been calculated 
per the current NRC guidelines and compared. The calculated pipe 
support reaction forces prior to impact have been found to be in 
good agreement with the TVA test data except for some peak 
values at the very beginning of the pipe break. These peaks are be- 
lieved to be due to stress wave propagation which cannot be ad- 
dressed by the ABAQUS code. Both the effects of elbow crushing 
and strain rate have been approximately simulated. The results are 
found to be important on pipe whip impact evaluation. 


43465 In-plant reliability data system (IPRDS) - a com- 
prehensive data system of component maintenance experience. 
Borkowski, R.J.; Kahl, W.K.; Fragola, J.R. (Union Carbide 
Corp., Oak Ridge, TN). pp 163-170 of Transactions of the 
7th international conference on structural mechanics in re- 
actor technology. Vol. D. Operating reactor structural ex- 
perience. Amsterdam, Netherlands; North-Holland (1983). 
(CONF-830867—; CONF-830805—). 

From 7. international seminar on computational aspects of 
the finite element method; Chicago, IL, USA (29 Aug 1983). 

Vol. D and E bound in one volume. 

The major objective of the IPRD program is to provide an 
improved data base for use in probabilistic risk assessment (PRA). 
The method for accomplishing this objective is to create a detailed 
data base for selected components at various operating nuclear 
power generating stations. The completeness of the IPRD failure 
history for a given component makes it a potentially useful data 
source for studying incipient and degraded failures, evaluating time- 
dependent effects such as burn-in and wear-out, and estimating the 
denominators required in computing the maintenance contribution 
to human error rates. The human error rate denominators, which 
are the number of opportunities for making an error, are derived 
from the number of maintenance actions. The data base is unique in 
that it is a comprehensive collection of component population, fail- 
ure, and repair data for a sample population of operating nuclear 
generating units. The sample population includes data from both 
pressurized-water reactors (PWRs) and boiling-water reactors 
(BWRs), and will ultimately include the major nuclear steam sup- 
pliers, a variety of AEs, and various operating utilities. For selected 
component types (including pumps and valves), the data extracted 
from the plant maintenance logs will contain the majority of the 
failure and repair information for nonsafety as well as safety-class 
components from the time of commercial operation to the time 
when the data were collected. 


43466 High soil/structure interaction combined with low 
structural damping. Miller, C.A.; Costantino, C.J.; Philippa- 
copoulos, A.J. (City Coll., New York). pp 219-225 of Trans- 
actions of the 7th international conference on structural me- 
chanics in reactor technology. Vol. K(b). Seismic response 
analysis of nuclear power plant systems. Amsterdam, Neth- 
erlands; North-Holland (1983). (CONF-830867—; CONF- 
830805—). 

From 7. international seminar on computational aspects of 
the finite element method; Chicago, IL, USA (29 Aug 1983). 
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The values of structural damping used in the seismic analysis 
of nuclear power plant structures is on the order of a few percent 
of critical while interaction damping may be as high as 50 percent. 
This leads to difficulty in performing a modal analysis. A composite 
damping value is used to represent some average value between the 
structural damping and the interaction damping. This is shown to 
result in significant errors. As an alternative it is recommended that 
the interaction forces be treated as modal loads applied to a free- 
free model of the structure. This method avoids all problems associ- 
ated with the different damping values. 


43467 Response of a piping system under seismic and 
thermal loading. Schneider, S.; Lee, H.M.; Godden, W.G. 
(California Univ., Richmond). pp 327-334 of Transactions of 
the 7th international conference on structural mechanics in 
reactor technology. Vol. K(b). Seismic response analysis of 
nuclear power plant systems. Amsterdam, Netherlands; 
North-Holland (1983). (CONF-830867—; CONF-830805—). 

From 7. international seminar on computational aspects of 
the finite element method; Chicago, IL, USA (29 Aug 1983). 

The report presents the results of an investigation into the 
behavior of a complex spatial piping system under simulated seismic 
and thermal loading. The control of seismic response by steel 
energy absorbing devices is studied and compared with equivalent 
response controlled by shock arrestors. The specimen selected for 
study was a half-scale model of a piping system from a nuclear re- 
actor power plant. This was tested in its original design configura- 
tion using mechanical shock arrestors (snubbers), and subsequently 
in a revised configuration using ductile steel energy absorber. The 
influence of the snubbers and of different energy absorbers on the 
dynamic response of the pipe system is discussed. A direct one-to- 
one replacement of the snubbers by energy absorbers allows a 
direct comparison of the results. The response of the structure was 
studied under all three direction components of ground motions, 
though a maximum of two components (one horizontal and the ver- 
tical) was applied simultaneously. In the case of the energy absorb- 
ers, the effect of a thermal loading was simulated by deforming the 
system at the restrainers, and the seismic loading was superimposed 
on this biased configuration. Over a hundred test runs were record- 
ed using four different artificial earthquakes as well as sinusoidal 
input. A study of damping behavior, frequency spectra and hystere- 
sis loops for both shock arrestors and energy absorbers facilitates an 
extensive interpretation of the experimental data. 
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43468 (N—84-12241) Annular Momentum Control Device 
(AMCD). Groom, N.J. (National Aeronautics and Space 
Administration, Hampton, VA (USA). Langley Research 
Center). Dec 1983. 10p. NTIS, PC A10/MF AO1. 

The Annular Momentum Control Device (AMCD) concept, 
applications, and advantages as a momentum storage device are dis- 
cussed. A laboratory test model AMCD was designed and built. 
The laboratory model AMCD is described and the results of the 
laboratory model test phase are presented. The efforts required to 
complete the AMCD laboratory model test phase are outlined. 


2501 Magnetic 


REFER ALSO TO CITATION(S) 25010043794 


2502 Compressed Gas 


REFER ALSO TO CITATION(S) 25020043793, 44260 


43469 The effects of cycling an air-water interface in St. 
Peter sandstone. Pujol-Rius, A.; Pincus, H.J. (International 
Engineering Company, Inc., San Francisco, California). 
Journal of Energy; 7: No. 6, 575-S80(Nov 1983). 

In this paper, résults are presented of laboratory research di- 
rected toward determining the effects of compressed air energy 
storage on the properties of St. Peter Sandstone. Conditions exist- 
ing in the rock at the edges of the storage volume were simulated 
by use of a system which cycles an air-water interface through 


25 ENERGY STORAGE 
2505 Flywheels 


rock cores, with control of the test temperature, confining pressure, 
rock pore pressure, fluid pressure differentials, and number of 
cycles. The properties of the rocks tested in the system were com- 
pared to the properties of uncycled control specimens. Rock prop- 
erties investigated included compressive strength, Young’s modulus, 

, porosity, and fabric. No significant changes were 
found to be ‘associated with air-water cycling. These laboratory re- 
sults correspond to those from earlier studies on the same rock. The 
St. Peter Sandstone appears to be a good candidate for reservoir 
rock. 


2504 Capacitor Banks 


43470 (LA-UR—84-2260) Test techniques for model de- 
velopment of repetitive service energy storage capacitors. 
Thompson, M.C.; Mauldin, G.H. (Los Alamos National 
Lab., NM (USA); Sandia National Labs., Albuquerque, NM 
(USA)). 1984. Contract W-7405-ENG-36. 7p. (CONF- 
8410127—-1). NTIS, PC A02/MF A011; 1; GPO Dep. File 
Number DE84015427. 

From CEIDP conference; Clayton, DE, USA (21 Oct 1984). 

Portions are illegible in microfiche products. 

Advanced development in repetitive pulse capacitor technol- 
ogy has produced new testing requirements that include high-aver- 
age power modulator test platforms and developed instrumentation. 
The Capacitor Test Facility at Los Alamos has been used to evalu- 
ate the performance of the Sandia perfluorocarbon family of energy 
storage capacitors. These perfluorocarbon-impregnated capacitors 
have, in fact, provided us with a new window into highly sophisti- 
cated thermal and electrochemical mechanisms. Thermal response 
to power loading and the importance of average and spot heating 
in the bulk regions require technical advancements in real-time tem- 
perature measurements. Reduction and interpretation of thermal 
data are crucial to the accurate development of an intelligent ther- 
mal transport model. The thermal model is of prime interest in the 
high repetition rate, high-average power applications of power con- 
ditioning capacitors. The accurate identification of device parasitic 
parameters has ramifications in both the average power loss mecha- 
nism and peak current delivery. Methods to determine these para- 
sitic characteristics and their nonlinearities are part of the overall 
performance considerations. The main thrust of our work is making 
meaningful interpretations for model development. Also measure- 
ment needs has created an instrumentation development program. 
The result of instrumentation development and subsequent data ex- 
amples will be discussed. 


2505 Flywheels 


43471 (N—83-33310) Energy wheel in operation. Barthe- 
lemy, J.P. (Societe Nationale Industrielle Aerospatiale, 75 - 
Paris (France)). 1982. 5p. (SNIAS—831-422-103). NTIS, PC 
A02. 

An energy wheel was implemented as an uninterruptible 
power supply unit for a rural telephone exchange. A high speed 
rotor, magnetically suspended, inside a vacuum container, is acti- 
vated by a brushless motor. Being reversible, this motor acts as an 
electrical energy generator in case of failure or microcuts from the 
mains. No failure, no maintenance, no detrimental effect of cold 
winter environment, and satisfactory level of available back up 
energy are reported. Improvements such as mass reduction, easy 
implementation, vacuum tightness, and ac supply are identified. 


43472 (N—83-33941) Assessment of flywheel energy stor- 

age for spacecraft power systems. Rodriguez, G.E.; Studer, 
PA A.; Baer, D.A. (National Aeronautics and Space Adminis- 
tration, Greenbelt, MD (USA). Goddard Space Flight 
Center). May 1983. 53p. (NASA-TM—85061). NTIS, PC 
A04/MF AOl1. 

The feasibility of inertial energy storage in a spacecraft 
power system is evaluated on the basis of a conceptual integrated 
design that encompasses a composite rotor, magnetic suspension, 
and a permanent magnet (PM) motor/generator for a 3-kW orbital 
average payload at a bus distribution voltage of 250 volts dc. The 
conceptual design, which evolved at the Goddard Space Flight 
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Center (GSFC), is referred to as a Mechanical Capacitor. The base- 
line power system configuration selected is a series system employ- 
ing peak-power-tracking for a Low Earth-Orbiting application. 
Power processing, required in the motor/generator, provides a po- 
tential alternative configurations that can only be achieved in sys- 
tems with electrochemical energy storage by the addition of power 
processing components. One such alternative configuration pro- 
vides for peak-power-tracking of the solar array and still maintains 
a regulated bus, without the expense of additional power processing 
components. Precise speed control of the two counterrotating 
wheels is required to reduce interaction with the attitude control 
system (ACS) or alternatively, used to perform attitude control 
functions. Critical technologies identified are those pertaining to the 
energy storage element and are prioritized as composite wheel de- 
velopment, magnetic suspension, motor/generator, containment, 
and momentum control. Comparison with a 3-kW, 250-Vdc power 
system using either NiCd or NiH2 for energy storage results in a 
system in which inertial energy storage offers potential advantages 
in lifetime, operating temperature, voltage regulation, energy densi- 
ty, charge control, and overall system weight reduction. 


43473 (N—84-12230) GSFC flywheel status. Rodriguez, 
G.E. (National Aeronautics and Space Administration, 
Greenbelt, MD (USA). Goddard Space Flight Center). Dec 
1983. 12p. NTIS, PC A10/MF AOl1. 

The assessment of flywheel energy storage for spacecraft 
power system is based on the conceptual flywheel design. This con- 
ceptual design of an integrated flywheel is based on the Mechanical 
Capacitor which evolved from development of magnetic bearings 
and permanent magnet ironless-brushless DC motors. The mechani- 
cal capacitor is based on three key technologies: (1) a composite 
rotor with a low ID to OD ratio for high energy density (weight 
and volume) (2) magnetic suspension close to the geometric center 
of the rotating mass to minimize loads normally encountered on the 
ends of a shaft, a no-wear mechanism in a vacuum environment, 
and to minimize losses at high rotational speeds (3) permanent 
magnet ironless-brushless DC motor/generator for high efficiency 
of conversion and low losses at high rotational speeds. The com- 
plete system would include the necessary electronics for the motor/ 
generator, containment, and counterrotating wheels for attitude 
control compatibility. 


43474 (N—84-12231) Overview of state-of-the-art fly- 
wheel technology. Olszewski, M. (Oak Ridge National Lab., 
TN (USA)). Dec 1983. 12p. NTIS, PC A10/MF AO1. 

The technology and applications evaluation task focuses on 
defining performance and cost requirements for flywheels in the 
various areas of application. To date the DOE program has focused 
on automotive applications. The composite materials effort entails 
the testing of new commercial composites to determine their engi- 
neering properties. The rotor and containment development work 
uses data from these program elements to design and fabricate fly- 
wheels. The flywheels are then tested and their performance is 
evaluated to indicate possible areas for improvement. Once a rotor 
was fully developed it is transferred to the private sector. 


43475 (N—84-12232) Electrical power trade-offs. Giu- 
dici, B. (National Aeronautics and Space Administration, 
Huntsville, AL (USA). George C. Marshall Space Flight 
Center). Dec 1983. 8p. NTIS, PC A10/MF AO1. 

Electrical power trade studies were initiated in September 
1982 supporting the Space Station Systems Definition activity. Re- 
sponsibility for performing the electrical power trade studies 
(Power Data Base) was divided between the NASA Centers. 
Center representatives and their respective subjects are identified in 
the accompanying chart. The data base material was used to con- 
duct a general storage trade study. When the results appeared to 
favor the flywheel option, effort was focused on a comparative fly- 
wheel investigation wherein a range of flywheel performance and 
cost possibilities was compared with optimistic projections of com- 
peting options. 


43476 (N—84-12235) Boeing flywheel study. Rice, R.R. 
(National Aeronautics and Space Administration, Houston, 
TX (USA). Lyndon B. Johnson Space Center). Dec 1983. 
6p. NTIS, PC A10/MF AO1. 
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The major features of the history of the Boeing flywheel 
were studied. The analysis of the regenerative fuel cell was started 
as an outgrowth of the original Boeing study of the Space Oper- 
ations Center, and was completed in November 1982 with the pub- 
lication of the final report number D180-27160-1. The current fly- 
wheel effort attempts to study the integrated flywheel using the 
same ground rules that were used on the fuel cell study. 


43477 (N—84-12236) Space station control requirements 
and flywheel system weights for combined momentum and 
energy storage. Elam, F.M. (National Aeronautics and Space 
Administration, Houston, TX (USA). Lyndon B. Johnson 
Space Center). Dec 1983. 16p. NTIS, PC A10/MF AOl1. 

The specifications of the flywheel system for momentum 
storage and vehicle torquing are somewhat dependent upon the at- 
titude control requirements of the space station in orbit. As a 
ground rule, the flywheel system will be sized large enough to pro- 
vide all attitude maneuvers, if practical, to avoid or minimize turn- 
ing on the reaction control system (RCS). The RCS, whenever 
used, expels expensive mass and tends to contaminate optical sur- 
faces of the vehicle. The vehicle rate and acceleration specifications 
of 0.10 deg/sec and 0.01 deg/square sec are tentative, and may be 
reduced if lesser values are more practical for flywheel design. For 
local vertical attitude hold, the average attitude error should be 
zero, and not the classical 1 degree, since control moment gyro 
(CMG) gimbal angles provide an exact reference feedback for grav- 
ity gradient momentum. Docking presents a problem for docking 
transients and attitude alignment which will require use of the 
RCS. 


43478 (N—84-12237) Combined attitude control and 
energy storage. Hoffman, H. (National Aeronautics and 
Space Administration, Greenbelt, MD (USA). Goddard 
Space Flight Center). Dec 1983. 6p. NTIS, PC A10/MF 
AOl. 

The effect on attitude control by multiple wheels (used for 
energy storage) is described. 


43479 (N—84-12238) IPACS attitude control technology 
considerations. Brandon, L. (National Aeronautics and 
Space Administration, Huntsville, AL (USA). George C. 
Marshall Space Flight Center). Dec 1983. 6p. NTIS, PC 
A10/MF AO0Ol1. 

Larger facilities or the Space Station and its evolutionary 
versions are considered for the control bandwidth which will 
evolve to lower values, probably in the 0.01 to 0.1 hertz range. An 
integrated power attitude control systems (IPACS) unit that incor- 
porates conventional mechanical bearings to have a bandwidth of 4- 
10 hertz is expected. If the IPACS unit incorporates the advanced 
technology magnetic bearing, a bandwidth of 1.2 hertz is expected. 
It is found that for the Space Station or even the Space Platform, 
either of the above IPACS concepts are adequate. 


43480 (N—84-12239) Flywheel electronics. Nola, F. (Na- 
tional Aeronautics and Space Administration, Huntsville, 
AL (USA). George C. Marshall Space Flight Center). Dec 
1983. 12p. NTIS, PC A10/MF AO1. 

Requirements of the flywheel electronic system are to accel- 
erate the momentum wheel to a fixed maximum speed when solar 
energy is available and to maintain a constant voltage on the space- 
craft bus under varying loads when solar energy is not available. 
Requirements, energy flow control, types of motors considered, 
type of electronic control, and efficiency considerations, are out- 
lined. 


43481 (N—84-12242) Magnetic bearings for inertial 
energy storage. Studer, P.A. (National Aeronautics and 
Space Administration, Greenbelt, MD (USA). Goddard 
Space Flight Center). Dec 1983. 8p. NTIS, PC A10/MF 
AOl. 


The selection of a noncontacting bearing technique with no 
wear out phenomena and which is vacuum compatible which is the 
decisive factor in selecting magnetic bearings for kinetic energy 
storage was investigated. Unlimited cycle life without degradation 
is a primary goal. Storage efficiency is a key parameter which is 
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defined as the ratio of the energy remaining to energy stored after a 
fixed time interval at no load conditions. Magnetic bearings, al- 
though noncontacting, are not perfectly frictionless in that magnet- 
ic losses due to eddy currents and hysteresis can occur. Practical 
magnetic bearings, however, deviate from perfect symmetry and 
have discontinuities and asymmetric flux paths either by design or 
when controlled in the presence of disturbances, which cause 
losses. These losses can be kept smaller in the bearings than in a 
high power motor/generator, however, are a significant factor in 
selecting the magnetic bearing type. 


43482 (N—84-12243) Advanced Control and Power 
System (ACAPS) technology program. Keckler, C.R.; 
Groom, N.J. (National Aeronautics and Space Administra- 
tion, Hampton, VA (USA). Langley Research Center). Dec 
1983. 16p. NTIS, PC A10/MF AO1. 

The Advanced Control and Power System (ACAPS) pro- 
gram is to establish the technology necessary to satisfy space sta- 
tion and related large space structures requirements for efficient, re- 
liable, and cost effective energy storage and attitude control. Tech- 
nology advances in the area of integrated flywheel systems capable 
of performing the dual functions of energy storage and attitude 
control are outlined. 


43483 (N—84-12244) Power system considerations and 
test activities. Miller, J. (National Aeronautics and Space 
Administration, Huntsville, AL (USA). George C. Marshall 
Space Flight Center). Dec 1983. 8p. NTIS, PC A1l0/MF 
AOl. 


The potential benefits of an IPACS system compared to 
NiCd and/or Regen Fuel Cell systems are summarized. The bene- 
fits are: (1) significant life cycle cost savings, (2) total weight to 
orbit savings (30 yrs) as much as 10 times, (3) end to end efficiency 
increase results in approximately 10 kW reduction in array 
size(6%), (4) motor/generator controller regulation during dis- 
charge simplifies distribution system, and (5) momentum stored for 
attitude control increased by 4 times. 


43484 (N—84-12247) Some comments on longevity by a 
technologist. Thaller, L.H. (National Aeronautics and Space 
Administration, Cleveland, OH (USA). Lewis Research 
Center). Dec 1983. 1lp. NTIS, PC A10/MF AO1. 

The durability of flywheels was investigated. Since only 
composite flywheels possess the potential for system energy densi- 
ties in the range of 20 to 40 W hr/kg, and they are not yet at a 
level of maturity where a comfortable data base exists, the longevi- 
ty aspects of the yet to be developed devices is still a speculation. 
The general methodologies that have been used in some of the 
more established technology areas to establish some degree of 
credibility in the ability to predict the upper limits of expected 
useful life based on the current limiting decay mechanism are out- 
lined. 


2506 Thermal 


43485 (N—83-30981) Design, construction and test of a 
heat-insulated pit-type heat store containing 30,000 cum hot 
water at temperatures 90 C. Final Report, Apr. 1981. Geipel, 
W. (Stadtwerke Mannheim A.G. (Germany, F.R.)). Mar 
1983. 220p. (In German). (BMFT-FB-T—83-020). NTIS, 
PC A10/MF AOl1. 

The construction of a very large pressureless hot water dis- 
placement storage tank in the ground in or near heavily populated 
areas, taking into account safety and environmental factors, and 
whether an economic operation using the system as a seasonal store 
over a whole year can be expected for water storage temperatures 
of at least 90 C was studied. Several design concepts for earth and 
container stores were compared. A cylindrical steel storage basin 
represents the best solution from a technical and economical point 
of view, but no decision to proceed was taken. (ESA) 
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43486 Control of the movement of a fluid plume by injec- 
tion and production procedures. Doughty, C.; Tsang, C.F. 
(Lawrence Berkeley Lab., CA). pp 211- 216 of ASME/ 
JSME thermal engineering joint conference proceedings. 
Vol. 2. Mori, Y.; Yang, W.J. (eds.). New York, NY; Ameri- 
can Society of Mechanical Engineers ([1984)). Contract 
AC03-76SF00098. 

In order to study control of the shape and movement of a 
fluid plume in a confined aquifer, the effects of various injection 
and production procedures on the extraction of an axisymmetric 
hot water plume were calulated with a numerical model. These 
studies show that the effects of buoyancy flow and aquifer hetero- 
geneity can be counteracted during extraction. The numerical tech- 
niques have been verified against an Aquifer Thermal Energy Stor- 
age field experiment conducted by Auburn University on a shallow 
aquifer in Mobile County, Alabama. The results of this study can 
be applied to fluid plumes of chemical and physical properties dif- 
ferent from the native ground water. 


2508 Chemical 


43487 (N—84-15681) Electrochemical studies of redox 
systems for energy storage. Wu, C.D.; Calvo, E.J.; Yeager, 
E. (Case Western Reserve Univ., Cleveland, OH (USA)). 
re: 1983. 74p. (NASA-CR—174503). NTIS, PC A04/MF 

Particular attention was paid to the Cr(ID/Cr(III) redox 
couple in aqueous solutions in the presence of Cl(-) ions. The aim 
of this research has been to unravel the electrode kinetics of this 
redox couple and the effect of Cl(1) and electrode substrate. Gold 
and silver were studied as electrodes and the results show distinc- 
tive differences this is probably due to the role Cl{-) ion may play 
as a mediator in the reaction and the difference in state of electrical 
charge on these two metals (difference in the potential of zero 
charge, pzc). The competition of hydrogen evolution with CrCl3 
reduction on these surfaces was studied by means of the rotating 
ring disk electrode (RRDE). The ring downstream measures the 
flux of chromous ions from the disk and therefore separation of 
both Cr(III) and H2 generation can be achieved by analyzing ring 
and disk currents. The conditions for the quantitative detection of 
Cr(2+) at the ring electrode were established. Underpotential dep- 
osition of Pb on Ag and its effect on the electrokinetics of Cr(II)/ 
Cr(III) reaction was studied. 


2509 Batteries 


43488 (CONF-841058—1) Méeasurability of very fast 
electrode reaction rates: metal deposition-dissolution in 
molten halides. Nagy, Z.; Settle, J.L. (Argonne National 
Lab., IL (USA)). Mar 1984. Contract W-31-109-ENG-38. 
10p. NTIS, PC A02; 3; GPO Dep. File Number 
DE84010730. 

From Fall meeting of the Electrochemical Society; New Or- 
leans, LA, US (7 Oct 1984). 

Paper copy only, copy does not permit microfiche produc- 
tion. 

The elementary reactions that occur in molten salt batteries 
include metal deposition-dissolution reactions. These reactions are 
very fast and difficult to investigate, as evidenced by the large dis- 
crepancies in the reported exchange current densities. An error 
analysis of the dc relaxation techniques was carried out, and it was 
determined that the measurement of the exchange current density 
can have a systematic error if the surface reaction rate is much 
faster than the diffusion rate. This systematic error will result in 
measured exchange current densities approximately equal to the 
largest exchange current density measurable under the given condi- 
tions. This systematic error can also result in fortuitously linear log 
io-log C and log io-1/T plots, even when the results are grossly in 
error. A computer curve-fitting data evaluation coupled with a sta- 
tistical sensitivity analysis is suggested to avoid these problems. 
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43489 (CONF-841058—5) Performance of advanced lead- 
acid batteries for load-leveling applications. Miller, J.F.; Gay, 
E.C.; Hornstra, F.; Yao, N.P. (Argonne National Lab., IL 
(USA)). 1984. Contract W-31-109-ENG-38. 8p. NTIS, PC 
A02/MF A011; 1; GPO Dep. File Number DE84015817. 

From Fall meeting of the Electrochemical Society; New Or- 
leans, LA, US (7 Oct 1984). 

Portions are ille ible i in microfiche products. 

Testing and evaluation of advanced lead-acid batteries devel- 
oped by Exide for load-leveling applications have been conducted 
at Argonne National Laboratory's National Battery Test Laborato- 
ry since April 1982. These batteries (36-kWh and 18-kWh modules) 
have a projected life of greater than 4000 deep-discharge cycles. 
This paper presents the results of performance and life tests ob- 
tained to date. Battery capacities and efficiencies are shown as a 
function of discharge rate. The status of ongoing accelerated life- 
cycle tests being conducted at 50°C and 60°C are presented. 


43490 (CONF-841058—6) Impact of temperature on 
cycle life of Globe ISOA EV-3000 lead-acid batteries. Gay, 
E.C.; Fredrickson, D.R.; Christianson, C.C.; Hornstra, F.; 
Yao, N.P. (Argonne National Lab., IL (USA)). 1984. Con- 
tract W-31-109-ENG-38. 6p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE84015840. 

From Fall meeting of the Electrochemical Society; New Or- 
leans, LA, US (7 Oct 1984). 

Portions are illegible in microfiche products. 

This paper presents the results of testing to assess the impact 
of temperature on cycle life of Globe improved state-of-the-art 
(ISOA) EV-3000 lead-acid batteries over the temperature range of 
15 to 52°C for a fixed Ah discharge that was independent of tem- 
perature (as would be the case of an electric vehicle with a fixed 
mission that did not vary with temperature). The results indicate 
that low-temperature (15°C) and high-temperature (52°C) cycle life 
of an ISOA lead-acid battery is significantly reduced when operat- 
ed at a capacity equivalent to 80% of its available room tempera- 
ture capacity. The temperature for the highest cycle life appears to 
be in the range of 30°C to 44°C. 


43491 (CONF-841058—7) Structural studies on lead di- 
oxides. Varma, R.; Eckert, J.; Maroni, V.A.; Goldstone, 
J.A.; Giardano, C.; Cehelnik, T.; Kumar, R.; Siegel, S.; 
Tani, B. (Argonne National Lab., IL (USA); Los Alamos 
National Lab., NM (USA)). 1984. Contract W-31-109-ENG- 
38. 15p. NTIS, PC A02/MF AOl; 1; GPO Dep. File 
Number DE84015837. 

From Fall meeting of the Electrochemical Society; New Or- 
leans, LA, US (7 Oct 1984). 

Portions are illegible in microfiche products. 

Recent neutron-scattering studies on battery-plate lead diox- 
ides indicate that these materials contain hydrogen and are nonstoi- 
chiometric. Such defects are also currently being investigated by 
other powerful techniques such as x-ray diffraction, x-ray photoe- 
lectron spectroscopy, and diffuse reflectance spectroscopy. The 
purpose of this study is to establish a correlation between the crys- 
tal and the electrochemical properties of lead dioxides. This paper 
discusses the significant findings of research done during the past 
few years relating to the defect structure of lead dioxides. 


43492 (CONF-841058—8) Performance of improved lead 
acid batteries for electric vehicles. Bullock, K.R.; Mahato, 
B.K.; Brilmyer, G.H.; Wierschem, G.L. (Johnson Controls, 
Inc., Milwaukee, WI (USA)). 1984. Contract W-31-109- 
ENG-38. 16p. NTIS, PC A02/MF AO1; 1; GPO Dep. File 
Number DE84015845. 

From Fall meeting of the Electrochemical Society; New Or- 
leans, LA, US (7 Oct 1984). 

Portions are illegible in microfiche products. 

New applications for lead-acid batteries, such as electric ve- 
hicle propulsion, demand high specific energy and power and good 
cycle life. A research and development program at Johnson Con- 
trols, Inc., sponsored in part by the United States Department of 
Energy through Argonne National Laboratory, has been underway 
since 1978 to develop advanced electric vehicle batteries. -Cell test 
results on two Improved State of the Art (ISOA) battery designs 
developed under this program are described. Capacities and materi- 
al utilization are shown as a function of both discharge rate and 


ERA-9/21 / 5796 


temperature. Cycle life data at 80 and 100% depth of discharge are 
presented and failure modes are discussed. 


43493 (N—83-30550) Activation parameters of flow 
through battery separators. Blokhra, R.L. (National Aero- 
nautics and Space Administration, Cleveland, OH (USA). 
Lewis Research Center). May 1983. 15p. (NASA-TM— 
83371; E—1637). NTIS, PC A02/MF AOl1. 

Studies of the hydrodynamic flow of water and 45 percent 
potassium hydroxide (KOH) solution through a microporous and an 
ion exchange separator are described. The permeability values are 
interpreted in terms of a pseudoactivation process. The enthalpy of 
activation deltaH* and the entropy of activation deltaS* were esti- 
mated from Eyring’s rate equation. 


43494 (N—83-32842) Evaluation of the use of on-board 
spacecraft energy storage for electric propulsion missions. 
Poeschel, R.L.; Palmer, F.M. (Hughes Research Labs., 
Malibu, CA (USA)). Aug 1983. 42p. (NASA-CR—168209). 
NTIS, PC A03/MF AOI. 

On-board spacecraft energy storage represents an under uti- 
lized resource for some types of missions that also benefit from 
using relatively high specific impulse capability of electric propul- 
sion. This resource can provide an appreciable fraction of the 
power required for operating the electric propulsion subsystem in 
some missions. The most probable mission requirement for utiliza- 
tion of this energy is that of geostationary satellites which have sec- 
ondary batteries for operating at high power levels during eclipse. 
The study summarized in this report selected four examples of mis- 
sions that could benefit from use of electric propulsion and on- 
board energy storage. Engineering analyses were performed to 
evaluate the mass saved and economic benefit expected when elec- 
tric propulsion and on-board batteries perform some propulsion ma- 
neuvers that would conventionally be provided by chemical pro- 
pulsion. For a given payload mass in geosynchronous orbit, use of 
electric propulsion in this manner typically provides a 10% reduc- 
tion in spacecraft mass. 


43495 (N—83-32870) Analysis of the visible spectra of 
concentrated chromic chloride solutions. Thesis. Final report. 
Bunch, W.D. (Spring Arbor Coll., MI (USA)). May 1983. 
37p. (NASA-CR—172998). NTIS, PC A03/MF AOl1. 

In the development of the Redox Energy Storage System, 
the electrical storage efficiency is low due to the complex chemical 
reaction of the chromium II and III species. Several studies dealing 
with the processes occurring at the catalyzed carbon electrode 
during the charging and discharging of the system are described. 


43496 (N—83-32871) Chemical behavior of acidified 
chromium (3) solutions. Terman, D.K. (Spring Arbor Coll., 
MI (USA)). May 1981. 29p. (NASA-CR—172997). NTIS, 
PC A03/MF AOl. 

A unique energy-storage system has been developed at 
NASA's Lewis Research Center called REDOX. This NASA- 
REDOX system is an electrochemical storage device that utilized 
the oxidation and reduction of two fully soluble redox couples for 
charging and discharging. The redox couples now being investigat- 
ed are acidified chloride solutions of chromium (Cr(+2)/Cr(+3)) 
and iron (Fe(+2)/Fe(+ 3)). 


43497 (N—83-33334) Nondestructive evaluation tech- 
niques for nickel-cadmium aerospace battery cells. Haak, R.; 
Tench, D. (Rockwell International Corp., Thousand Oaks, 
CA (USA)). Oct 1982. 53p. (NASA-CR—172964). NTIS, 
PC A04/MF AO1. 

The ac impedance characteristics of Ni-Cd cells as an in-situ, 
nondestructive means of determining cell lifetime, particularly with 
respect to the probability of premature failure were evaluated. Em- 
phasis was on evaluating Ni-Cd cell impedance over a wide fre- 
quency range (10,000 to 0.0004 Hz) as the cells were subjected to 
charge/discharge cycle testing. The results indicate that cell degra- 
dation is reflected in the low frequency (Warburg) impedance char- 
acteristics associated with diffusion processes. The Warburg slope 
(W) was found to steadily increase as a function of cell aging for 
completely discharged cells. In addition, based on data for two 
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cells, a high or rapidly increasing value for W signals imminent cell 
failure by one mechanism. Degradation by another mechanism is 
apparently reflected in a fall-off (roll-over) of W at lower frequen- 
cies. As a secondary result, the frequency dependence of the abso- 
lute cell impedance at low frequencies (5 - 500 mHz) was found to 
be a good indication of the cell state-of-charge. 


43498 (N—83-35498) Nickel-hydrogen component devel- 
opment. Charleston, J.A. (National Aeronautics and Space 
Administration, Cleveland, OH (USA). Lewis Research 
Center). 1983. 12p. (NASA-TM—83487; E—1811; CONF- 
8307127—1). NTIS, PC A02/MF AOl1. 

From National Technical Association convention; Kissimee, 
FL, USA (25 Jul 1983). 

Light weight energy storage systems for future space mis- 
sions are investigated. One of the systems being studied is the nickel 
hydrogen battery. This battery is designed to achieve longer life, 
improve performance, and higher energy densities for space appli- 
cations. The nickel hydrogen component development is discussed. 
Test data from polarization measurements of the hydrogen elec- 
trode component is presented. 


43499 (N—84-12246) Assessment of potential for batter- 
ies in space applications. Ford, F.E. (National Aeronautics 
and Space Administration, Greenbelt, MD (USA). Goddard 
Space Flight Center). Dec 1983. 4p. NTIS, PC A10/MF 
AOl. 


Different battery technologies for energy storage in space 
missions were examined. One of the best ways of the possibilities of 
high energy density batteries were determined by looking at more 
conventional batteries (i.e., lead-acid, nickel-cadmium, nickel-hydro- 
gen, etc.). The theoretical specific energy density for state of the 
art batteries and the usable energy density for a reasonable life ex- 
pectancy are outlined. The most mature of these couples is lead 
acid, which achieves nearly 20% of its theoretical capacity. The 
nickel-cadmium couple, has matured to where the active capacity is 
17% of its theoretical capacity. The achievements are used to meas- 
ure the practicality of more advanced batteries and to estimate 
what is needed for future high power space systems. 


43500 (SAND—84-0948C) Sealed lead-acid batteries for 
solar applications. Bush, D.; Sealey, D. (Sandia National 
Labs., Albuquerque, NM (USA)). 1984. Contract AC04- 
76DP00789. 12p. (CONF-841058—9). NTIS, PC A02; 3; 
GPO Dep. File Number DE84016168. 

From Fall meeting of the Electrochemical Society; New Or- 
leans, LA, US (7 Oct 1984). 


Paper copy only, copy does not permit microfiche produc- 
tion. 


Sandia National Laboratories is involved in the development 
of sealed lead-acid batteries capable of deep-discharge operation. 
This effort is an extension of existing technology employing an im- 
mobilized, starved electrolyte system with internal recombination of 
oxygen. Since watering is not required and there is no acid mist to 
cause external corrosion, the battery is maintenance-free. During 
contracts with Gould and Eagle-Picher, batteries were received 
quarterly and placed on test. With few exceptions, testing of these 
batteries has been completed. With proper charging, battery life 
averaged over 800 deep cycles. This was achieved with both the 
standard NEMA cycle test as well as a partial state of charge test. 
Charging voltages above 2.50 volts per cell appeared to be detri- 
mental to the performance of the Gould batteries. 


43501 (SAND—84-7155) Design and development of a 
sealed 100-Ah nickel-hydrogen battery. Dunlop, J.; Vaidyan- 
athan, H.; Sindorf, J.; Earl, M. (COMSAT Labs., Clarks- 
burg, MD (USA)). Aug 1984. Contract AC04-76DP00789. 
88p. NTIS, PC A05/MF A0l; GPO Dep. File Number 
DE84016935. 

Significant progress was made over the first 12 months of 
this program. A 100-Ah prismatic cell was developed for terrestrial 
applications that can be manufactured by using established commer- 
cial manufacturing procedures. Application of these processes to 
the development of a commercial hydrogen-nickel oxide (Ha-NiO) 
battery not only significantly reduces costs, but also allows for a 
realistic assessment of manufacturing costs for large-scale produc- 
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tion. The technology that is. being developed represents a signifi- 
cant departure from the original aerospace design, and the perform- 
ance to date looks very good. The next step is to fabricate multicell 
batteries that will serve as building blocks for the evolution of this 
technology to larger multikilowatt energy storage systeins. 


Emerging battery technologies. Chamberlin, J.L. 
(Sandia National Laboratories, Alburquerque, NM). Battery 
Man; 26: No. 7, 17-20, 22-23(Jul 1984). (CONF-8404142—). 

From Lead Industries/Zinc Institute joint meeting; Denver, 
CO, USA (2 Apr 1984). 

Some of the battery systems now in the research and devel- 
opment stages are discussed. These batteries include the lead-acid, 
zinc-chlorine, zinc-bromine, and sodium-sulfur batteries. The tech- 
nology and potential market penetration of these batteries are dis- 
cussed. 


43503 Polarization behavior of the nickel electrode in 
molten sulfides. Liu, C.T.; Devereaux, O.F. (Dept. of Metal- 
lurgy and Institute of Materials Science, Univ. of Connecti- 
cut, Storrs, CT). Journal of the Electrochemical Society; 131: 
No. 2, 247-251(Feb 1984). 

Polarization behavior of the Ni-200 electrode in 75% NaeS- 
25% FeS at 1000°C under H2-0.32% HeS at 1 atm is linear over an 
overpotential range of -600 = /eta/ = 600 mV and is consistent 
with resistance polarization in the electrolyte. Similar polarization 
behavior of the 304 stainless steel electrode and of the Ni-200 elec- 
trode in 85% NaeS-15% NiS suggests that the charge transfer 
mechanism is a sulfide/polysulfide exchange reaction. Nonelectro- 
dic dissolution of nickel in the 75% NaeS-25% FeS melt occurs at 
1.6 X 10-* gcm™?s~‘, apparently due to oxidation by H2S. Anoma- 
lously high dissolution rates are attributed to trace polysulfide. 


Three-dimensional approach to the electrolytic deg- 
bor of solid electrolytes. Virkar, A.V.; Viswanathan, L. 
(Univ. of Utah, Salt Lake City). Journal of Materials Science; 
18: 1202-1212(1983). Contract AC02-77ER04451. 

A semiquantitative three-dimensional analysis of the electro- 
lytic degradation of solid electrolytes is presented. This analysis 
leads to critical current densities that are in accord with experimen- 
tal observations in contrast with the two-dimensional models which 
lead to a discrepancy of three orders of magnitude. The effect of 
microstructure has also been incorporated into the analysis. 
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43505 (NP—4770336) Energy survey for the Central 
Neckar region. (Regionalverband Mittlerer Neckar, Stutt- 
gart (Germany, F.R.)). 1979. 154p. (In German). NTIS (US 
Sales Only), PC A08/MF A0O1. File Number DE84770336. 
In the second biggest industrial centre of the Federal Repub- 
lic of Germany, energy and energy supplies play an important role: 
the area has no natural raw materials of its own, nor sufficient 
energy resources. The industrial area referred to as Central Neckar 
depends mainly on the export of industrial products. Future energy 
supplies are therefore particularly vital for this area. The energy 
survey on hand informs on the development of energy consump- 
tion, anticipated future energy demands for the Federal Republic of 
Germany and the Land of Baden-Wuerttemberg, on energy supply 
for the Central Neckar region and on the planning of future re- 
quirements-on energy supply in Baden-Wuerttemberg. The appen- 
dix lists the fundamental data. Other chapters deal with evaluation 
criteria for plants supplying electric energy and draw conclusions 
from the energy survey; this includes a summary statement and 
comments of energy supply companies on the energy survey. 


43506 (NP—4770346) Cuba - energy situation 1982. 
(Bundesstelle fuer Aussenhandelsinformation, Koeln (Ger- 
many, F.R.)). Nov 1983. 1lp. (In German). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE84770346. 

Stating some significant data a brief survey of the energy sit- 
uation of Cuba is given. After some remarks on the national and 
international energy policy the developments of the individual 
energy sources and the power generation are described. The leaflet 
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also contains some important figures on export trade and the bal- 
ance of payments. 


43507 (NP—4770347) Guatemala - energy situation 1982. 
(Bundesstelle fuer Aussenhandelsinformation, Koeln (Ger- 
many, F.R.)). Nov 1983. 13p. (in German). NTIS (US Sales 
Only), PC A02/MF A01. File Number DE84770347. 

Stating some significant data a brief general view at the 
energy situation of Guatemala is given. After some remarks on the 
national energy policy the developments in the fields of the individ- 
ual energy sources and power generation is described. Further- 
more, some important figures on export trade and balance of pay- 
ments are given. 


43508 (NP—4770348) Chile - energy situation 1982. 
(Bundesstelle fuer Aussenhandelsinformation, Koeln (Ger- 
many, F.R.)). Jan 1984. 19p. (In German). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE84770348. 

The energy situation of Chile is reviewed on the basis of 
some relevant data. Its energy policy is commented on, and devel- 
opments in electric power generation are described as well as the 
trends observed for the various energy sources. Figures are given 
on external trade and the balance of payments. 


43509 (NP—4770349) Morocco - energy situation 1982/ 
83. (Bundesstelle fuer Aussenhandelsinformation, Koeln 
(Germany, F.R.)). Jan 1984. 23p. (In German). NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE84770349. 

The energy situation of Morocco is reviewed on the basis of 
some relevant data. Its energy policy is commented on, and devel- 
opments in electric power generation are described as well as the 
trends observed for the various energy sources. Figures are given 
on external trade and the balance of payments. 


43510 (NP—4770351) Belgium - energy situation 1982. 
(Bundesstelle fuer Aussenhandelsinformation, Koeln (Ger- 


many, F.R.)). Jan 1984. 31p. (In German). NTIS (US Sales 
Only), PC A03/MF AO1. File Number DE84770351. 

After some remarks on the developments of the Belgian 
energy situation, annex VII of the budget is presented in which the 
country’s energy policy is outlined. The third section lists tables 
from L’Economie Belge en 1982” which show the trends in vari- 
ous fields of Belgian energy supply. 


43511 (NP—4770352) Kenya - energy situation 1982/83. 
(Bundesstelle fuer Aussenhandelsinformation, Koeln (Ger- 
many, F.R.)). Jan 1984. 20p. (In German). NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE84770352. 

After some information on Kenya's energy policy, data are 
presented on the situation of petroleum and petroleum products. 
Crude oil imports are still high. The major energy sources are hy- 
droelectric power and geothermal energy. Further sections deal 
with other energy sources, energy demand, national energy pro- 
grammes, the balance of payments and foreign trade. 


43512 (NP—4770353) Senegal - energy situation 1982/ 
83. (Bundesstelle fuer Aussenhandelsinformation, Koeln 
(Germany, F.R.)). Jan 1984. 15p. (In German). NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE84770353. 

After some remarks on energy policy in general and some 
fundamental data on Senegal’s national energy economy, the 
country’s national energy programme is outlined. Characteristic 
data are given on the consumption of petroleum: products, oil pro- 
duction and imports, and crude oil imports and prices. 


43513 (NP—4770354) Cameroun - energy situation 1982/ 
83. (Bundesstelle fuer Aussenhandelsinformation, Koeln 
(Germany, F.R.)). Jan 1984. 19p. (In German). NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE84770354. 

The energy situation of Cameroun is reviewed on the basis 
of some relevant data. National and international energy policies 
are described as well as energy sources and trends on the power 
generation sector. Significant data are given on external trade and 
on the balance of payments. 
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43514 (NP—4770355) Madagascar - energy situation 
1982. (Bundesstelle fuer Aussenhandelsinformation, Koeln 
(Germany, F.R.)). Feb 1984. 11p. (In German). NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE84770355. 

After some general remarks on the energy situation of Mada- 
gascar, the basic trends in the country’s energy policy are outlined. 


43515 (NP—4770356) Brazil - energy situation 1982. 
(Bundesstelle fuer Aussenhandelsinformation, Koeln (Ger- 
many, F.R.)). Feb 1984. 29p. (In German). NTIS (US Sales 
Only), PC A03/MF A0O1. File Number DE84770356. 

The energy situation of Brazil is reviewed on the basis of 
some relevant data. Its energy policy is commented on, and devel- 
opments in electric power generation are described as well as the 
trends observed for the various energy sources. Figures are given 
on external trade and the balance of payments. 


43516 (NP—4770357) Philippines - energy situation 
1982. (Bundesstelle fuer Aussenhandelsinformation, Koeln 
(Germany, F.R.)). Feb 1984. 18p. (In German). NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE84770357. 

The energy situation of the Philippines is reviewed on the 
basis of some relevant data. Its energy policy is commented on, and 
developments in electric power generation are described as well as 
the trends observed for the various energy sources. Figures are 
given on external trade and the balance of payments. 


43517 (NP—4770358) India - energy situation 1982/83. 
(Bundesstelle fuer Aussenhandelsinformation, Koeln (Ger- 
many, F.R.)). Jan 1984. 18p. (in German). NTIS (US Sales 
Only), PC A02. File Number DE84770358. 

The energy situation of India is reviewed on the basis of 
some relevant data. Its energy policy is commented on, and devel- 
opments in electric power generation are described as well as the 
trends observed for the various energy sources. Figures are given 
on external trade and the balance of payments. 


43518 (NP—4770359) Sudan - energy situation 1982/83. 
(Bundesstelle fuer Aussenhandelsinformation, Koeln (Ger- 
many, F.R.)). Feb 1984. 17p. (In German). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE84770359. 

The energy situation of Sudan is reviewed on the basis of 
some relevant data. Its energy policy is commented on, and devel- 
opments in electric power generation are described as well as the 
trends observed for the various energy sources. Figures are given 
on external trade and the balance of payments. 


43519 (NP—4770360) Ecuador - energy situation 1982. 
(Bundesstelle fuer Aussenhandelsinformation, Koeln (Ger- 
many, F.R.)). Feb 1984. 33p. (In German). NTIS (US Sales 
Only), PC A03/MF AO1. File Number DE84770360. 

The energy situation of Ecuador is reviewed on the basis of 
some relevant data. Its energy policy is commented on, and devel- 
opments in electric power generation are described as well as the 
trends observed for the various energy sources. Figures are given 
on external trade and the balance of payments. 


43520 (NP—4770361) Sweden - energy situation 1982. 
(Bundesstelle fuer Aussenhandelsinformation, Koeln (Ger- 
many, F.R.)). Feb 1984. 20p. (In German). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE84770361. 

Sweden's energy situation is reviewed, and some relevant 
data are presented. National and international energy policy, devel- 
opments in the various energy sources, and trends in electric power 
generation are described. Data are given on external trade and on 
the balance of payments. 


43521 (NP—4770469) Energy programme for the Saar- 
land from 30th August 1983. (Ministerium fuer Wirtschaft, 
Verkehr und Landwirtschaft des Landes Saarland, Saar- 
bruecken (Germany, F.R.)). 1979. 133p. (In German). NTIS 


(US Sales Only), PC A0O7/MF AOl. File Number 
DE84770469. 
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After the principles of energy policy have been explained 
and the development of energy supply in the Saarland has been 
outlined the objectives and measures on the various energy sectors 
as well as on the overall energy sector are described. The statistical 
background is listed in an appendix consisting of 19 enclosures. 


2901 Energy Analysis And Modeling 
REFER ALSO TO CITATION(S) 29010042885, 42886, 42896, 42898 


43522 (BNL—33913) Model of commercial energy use 
based on microeconomic data. Wade, S.H. (Brookhaven Na- 
tional Lab., Upton, NY (USA)). 1983. Contract AC02- 
76CH00016. 15p. (CONF-830698—3). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE84014557. 

From International Association of Energy Economists con- 
ference; Washington, DC, USA (9 Jun 1983). 

Portions are illegible in microfiche products. 

An econometric forecasting model was developed. This 
model estimates floorspace area and demand for natural gas, elec- 
tricity and fuel oil for six building categories in four census regions. 
Endogenous forecasts of real disposable personal income, popula- 
tion and real fuel prices drive the commercial model forecasts and 
are provided by EIA's Intermediate Future Forecasting System. 


43523 (DOE/EIA—0453) Model documention: Commer- 
cial Sector Energy Model. (USDOE Energy Information 
Administration, Washington, DC. Office of Energy Markets 
and End Use). 10 Aug 1984. 92p. NTIS, PC A0S/MF AOI; 
1 - GPO; GPO Dep. File Number DE84016132. 

Portions are illegible in microfiche products. 

The CSEM forecasts floorspace area and demand for natural 
gas, electricity and fuel oil for six building categories in four 
Census regions. Real disposable personal income, population and 
real fuel prices are the major exogenous drivers of these forecasts. 
The commercial model uses the coefficients from the three econo- 
metric submodules to calculate building floorspace, end-use fuel 
choices, and utilization (enegy use per square foot) for the three 
major fuels. Separately from these structural components the model 
also calculates energy use for the minor fuels liquefied petroleum 
gas, kerosene, coal and motor gasoline. Through the use of ac- 
counting equations, the commercial model combines the structural 
components to get total commercial energy use over the major 
fuels. It then adds in the minor fuels, passes the information back to 
the other models and writes reports. 


43524 (EFN-AES—1983-5) Energy utilization in the year 
2000 - a problem of planning. Sohlman, Aa. (Energiforsk- 
ningsnaemnden, Stockholm (Sweden)). Aug 1983. 220p. (In 
Swedish). NTIS (US Sales Only), PC Al0/MF AOI1. File 
Number DE84750580. 

The report states that the consumption of energy per manu- 
factured unit has decreased after the year 1973. The total use of 
energy is higher 1980 than 1973. Scenarios for 1990 and 2000 are 
presented. The growth of economic standard in Sweden will be 
limited along with high energy costs and low energy consumption. 
The planning of energy policy is discussed. The policy should fa- 
cilitate adaption to changed conditions. An economic analysis of 
the long range effect of energy cost is presented. Methods and ap- 
plications of future studies are discussed and exemplified. 


43525 (NP—4901295) 1983 Ohio energy status report. 
(Ohio Dept. of Development, Columbus (USA). Div. of 
Energy). 1 Mar 1984. 92p. State of Ohio, Dept. of Develop- 
ment, P.O. Box 1001, Columbus, OH 43216. File Number 
T184901295. 

The relative role of energy supplies and prices on Ohio's 
economic growth is discussed. Major energy impacts over the past 
ten years are reviewed. Major energy issues for consumers, provid- 
ers, and public agencies in Ohio are: energy conservation; rising 
energy prices; public and private cooperative energy marketing and 
delivery; increasing public accountability by gas and electric utili- 
ties; federal regulations; and Ohio’s own energy production for eco- 
nomic growth and development. (PSB) 
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2902 Economics And Sociology 


REFER ALSO TO CITATION(S) 29020042875, 42881, 42885, 42886, 43525, 
43720, 43754, 44585, 44586 


43526 (K/OA—5684) Methodology for economic evalua- 
tion of process technologies in the early research and develop- 
ment stages. Williams, K.A. (Oak Ridge Gaseous Diffusion 
Plant, TN (USA)). 1 Aug 1984. Contract AC05-840T21400. 
500p. NTIS, PC A21/MF A0Ol1; 1; GPO Dep. File Number 
DE84015863. 

Portions are illegible in microfiche products. 

A systematic methodology has been developed by the author 
for building, combining, and exercising a set of specially devised 
performance, design, and cost models in a form suitable for process 
economic assessments in the presence of major technological uncer- 
tainties. This document describes the development and utilization of 
the new methodology. Via simulation, a cohesive spectrum or dis- 
tribution of the resulting performance and cost figure-of-merit 
values, along with their associated probabilities, is calculated. The 
appropriate format for development of the user’s modeling system, 
which includes the capability to reoptimize the proposed process 
for each set of process inputs considered is presented, along with 
the required stepwise approach for selection of values and ranges of 
the major uncertain process variables or inputs. The basic principles 
of this combined methodology can be applied to many new proc- 
esses or technologies - particularly those in their early R and D 
stages. Interpretation of the probabilistic output data is also dis- 
cussed. Such data can be useful to the experimentalists as well as to 
those decision makers who must recommend or decide whether a 
particular process should be further developed, or which of several 
competing technologies should be selected for continued support. 
Recent experiences with this methodology in the assessment of ad- 
vanced uranium isotope separation processes and in assessment of a 
photochemical syngas cleanup system allow two major conclusions 
to be drawn; that disappointments in process-performance related 
areas rather than hardware cost issues tend to have the most delete- 
rious effects on unit cost, and that the process proponents earliest 
single-point best guess unit cost estimates are usually found to fall 
in the most optimistic fringes of the computed uncertainty ranges. 


43527 (LBL—17973) Technique for making more accu- 
rate projections of migration age detail. Schroeder, E.C.; Pit- 
tenger, D.B. (Lawrence Berkeley Lab., CA (USA); Demo- 
graphics Lab., Olympia, WA (USA)). Feb 1983. Contract 
AC03-76SF00098. 40p. (CONF-8304189—1). NTIS, PC 
A03/MF AOI; 1; GPO Dep. File Number DE84014584. 

From Population Association of America meeting; Pitts- 
burgh, PA, USA (14 Apr 1983). 

Portions are illegible in microfiche products. 

Population projections are often required for many substate 
areas, and must be prepared with maximal computer and minimal 
analytical effort. At the same time, realistic age detail forecasts re- 
quire a flexible means of treating age-specific net migration. To do 
this, a simplified version of Pittenger’s model is used. Future migra- 
tion patterns are automatically assigned from characteristics of his- 
torical patterns and independent estimates of total net migration. A 
comparative test of age pattern accuracy at the county level indi- 
cates that this technique is superior to the commonly used plus- 
minus adjustment to historical rates. 17 figures, 5 tables. 


2903 Environment, Health, And Safety 


REFER ALSO TO CITATION(S) 29030042663, 42887, 42888, 43023, 43550, 
43554, 44495, 44531, 44556, 44588, 44706, 45274 


43528 (CONF-840612—16) Integrated emissions model 
system for analysis of acid deposition control strategies. 
Schwengels, P.; Pechan, E.; Graves, K.; Streets, D. (Envi- 
ronmental Protection Agency, Washington, DC (USA); 
Pechan (E.H.) and Associates, Inc., Springfield, VA (USA); 
Argonne National Lab., IL (USA)). 1984. Contract W-31- 
109-ENG-38. 17p. NTIS, PC A02/MF AOl; 1; GPO Dep. 
File Number DEH84015812. 
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From Air Pollution Control Association annual meeting; San 
Francisco, CA, USA (25 Jun 1984). 

Portions are illegible in microfiche products. 

The Acid Precipitation Act of 1980 established an Interagen- 
cy Task Force on Acid Precipitation. The task force formulated a 
research effort, the National Acid Precipitation Assessment Pro- 
gram (NAPAP), whose objective is to provide a scientifically based 
framework for policy analysis. The NAPAP will produce a series 
of assessments. Key model components of these assessments are dis- 
cussed. The capabilities being developed for estimating future man- 
made emissions relevant to acid deposition, and the costs and 
changes in emission patterns expected from alternative emission re- 
duction policies are emphasized. 11 references, 5 figures. 


43529 (TVA/PUB—84/69) Hazardous waste manage- 
ment needs assessment. Project summary report to the Ten- 
nessee Valley Authority. (Battelle Columbus Labs., OH 
(USA)). 17 Jul 1984. 17p. NTIS, PC A02/MF AO1. File 
Number DE84901753. 

A market-oriented survey of hazardous waste generation and 
management in the TVA region was conducted, and a preliminary 
conceptual design for the kinds of hazardous waste technologies, fa- 
cilities, and systems is proposed. The findings and conclusions are 
intended to provide a basis for decision by TVA and/or member 
states whether and how to promote, encourage, and provide for im- 
proved hazardous waste management for the region. The geograph- 
ic study area was the TVA Region, broadly defined by the water- 
shed and power service boundaries and including Birmingham, Ala- 
bama. The study area was divided into 10 sub-regions as follows: 
The TVA sections of Alabama, Georgia, Kentucky, Mississippi, 
North Carolina, and Virginia, and the 4 Tennessee subregions of 
Appalachian, Central, Western, and Southeastern. 


43530 The ‘greenhouse’ effect: reason and reality consid- 
ered. Idso, S.B. (Inst. for Biospheric Research, Tempe, AZ). 
Energy World; No. 113, 6-7(Apr 1984). 

This article criticizes the decisions of the US National Re- 
search Council (NRC) and the US Environmental Protection 
Agency (EPA) with regard to possible climatic changes and in- 
creased surface air temperatures resulting from rising concentra- 
tions of atmospheric carbon dioxide (CO2). Large quantities of CO. 
are released to the atmosphere by the burning of fossil fuels and the 
expansion of agriculture. The joint position of the NRC and EPA is 
that the most likely mean global warming to result from the atmos- 
pheric COz concentration doubling would be 3 + or -1.5°C. This 
prediction is supported by the US Department of Energy’s Carbon 
Dioxide and Climate Division. The NRC has also proposed that as 
atmospheric CO doubles, streamflow rates will be significantly re- 
duced. It is argued that the actual temperature data in the NRC 
report show a warming of only 0.3°C over a 100-year time span. 
Moreover, it is suggested that the NRC committee failed to include 
the well-established, anti-transpirant property of CO, in their calcu- 
lations. 


2904 Natural Resources 


43531 (NP—4901569) Study of national dredging issues: 
public meeting. (National Research Council, Washington, 
DC (USA). Commission on Engineering and Technical Sys- 
tems). 29 Sep 1983. 206p. National Research Council, 
Joseph Henry Bldg., 21st St.-Penn. Ave., Washington, DC 
20418. File Number T184901569. 

The nation’s needs for dredging in the near to mid-term 
future were assessed. The prospects for alternatives to dredging and 
the capability for achieving needed dredging were examined. The 
most efficient and effective ways of handling dredging, both in 


terms of economics and environmental protection, were identified. 
(ACR) 
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2905 Research, Development, Demonstration, And 
Commercialization 


REFER ALSO TO CITATION(S) 29050043152, 43153, 43552, 43569, 43694, 
43752 


43532 (CONF-8309212—, pp 2.1-2.24) US DOE's energy 
conversion and utilization technologies program (ECUT). 
Eberhardt, J.J. (Dept. of Energy, Washington, DC). Mar 
1984. NTIS, PC A09/MF AO1. File Number T184009660. 

From Workshop on hard coatings for tribological operation 
under extreme conditions; Argonne, IL, USA (8 Sep 1983). 

The programs of the US DOE's Office of Energy Systems 
Research are presented. These programs include the energy storage 
technologies, energy conversion and utilization technologies, and 
electric energy systems. 


43533 (EFN—1) General studies of energy systems AES. 
Long range research of energy technique LET. Basis for plan- 
ning the energy research after the 30th of June 1984, (Ener- 
giforskningsnaemnden, Stockholm (Sweden)). 1983. 112p. 
(In Swedish). NTIS (US Sales Only), PC A06/MF AOl1. 
File Number DE84750582. 


The basis for the planning of energy research in succession 
to June 30th 1984 (EFUD 84) concerning the programs such as 
general studies of energy systems (AES) and long range research of 
energy technology (LET) including surveying and following up 
new techniques and fusion is presented. Various levels of ambitions 
are described and the consequetive allocation of grants is discussed. 


43534 (EFN—2) Energy research 1981-84. Government 
contributions towards research and development. (Energi- 
forskningsnaemnden, Stockholm (Sweden)). 1983. 79p. (In 
Swedish). NTIS (US Sales Only), PC A05/MF A0O1. File 
Number DE84750583. 


The booklet gives a short review of the programs concern- 
ing energy research performed by means of government grants. 
International cooperation is dealt with and a list of authorities is in- 
cluded. 


43535 (N—83-33939) Space power distribution system 
technology. Volume 1: reference EPS design. Final report. 
Decker, D.K.; Cannady, M.D.; Cassinelli, J.E.; Farber, 
B.F.; Lurie, C.; Fleck, G.W.; Lepisto, J.W.; Massner, A.; 
Ritterman, P.F. (TRW Defense and Space Systems Group, 
Redondo Beach, CA (USA)). Mar 1983. 287p. (NASA- 
CR—170852). NTIS, PC A13/MF AOI. 

The multihundred kilowatt electrical power aspects of a 
mannable space platform in low Earth orbit is analyzed from a cost 
and technology viewpoint. At the projected orbital altitudes, Shut- 
tle launch and servicing are technically and economically viable. 
Power generation is specified as photovoltaic consistent with pro- 
jected planning. The cost models and trades are based upon a zero 
interest rate (the government taxes concurrently as required), con- 
stant dollars (1980), and costs derived in the first half of 1980. 
Space platform utilization of up to 30 years is evaluated to fully un- 
derstand the impact of resupply and replacement as satellite mis- 
sions are extended. Such lifetimes are potentially realizable with 
Shuttle servicing capability and are economically desirable. 


43536 (N—83-33940) Space power distribution system 
technology. Volume 2: autonomous power management. Final 
report. Decker, D.K.; Cannady, M.D.; Cassinelli, J.E.; 
Farber, B.F.; Lurie, C.; Fleck, G.W.; Lepisto, J.W.; 
Messner, A.; Ritterman, P.F. (TRW Defense and Space 
Systems Group, Redondo Beach, CA (USA)). Mar 1983. 
199p. (NASA-CR—170853). NTIS, PC A09/MF AO1. 

Electrical power subsystem requirements, power manage- 
ment system functional requirements, algorithms, power manage- 
ment subsystem, hardware development, and trade studies and anal- 
yses are discussed. 
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43537 (N-——83-34390) US Geological Survey program of 
offshore resource and geoenvironmental studies, Atlantic-Gulf 
of Mexico region, from September 1, 1976 to December 31, 
1978. Folger, D.W.; Needell, S.W. (Geological Survey, 
Washington, DC (USA)). 1982. 7lp. (LC—82-600244). 
NTIS, PC A04/MF AO1. 

The scope and goals of offshore resource and geoenviron- 
mental studies and topical investigations along the Atlantic and 
Gulf of Mexico coasts are described. 


43538 (NMERDI—4901728) Energy research and devel- 
opment plan for 73rd-75th fiscal years (July 1984-June 1987). 
(New Mexico Univ., Albuquerque (USA). New Mexico 
Energy Research and Development Inst.). Jul 1984. 52p. 
NTIS, PC A04/MF AOl - NMERDI Univ. of New 
Mexico, 457 Washington SE, Albuquerque 87108. File 
Number DE84901728. 

The New Mexico Energy Research and Development Insti- 
tute (NMERDJ) was established by the State Legislature in 1981 to 
provide a mechanism to support energy research, development, and 
demonstration programs; to coordinate State energy research and 
development (R and D) programs with those of the federal govern- 
ment, profit-making corporations, nonprofit R and D organizations, 
and universities; and to disseminate energy R and D information. 
The goal is to ensure the economic well-being of the citizens of 
New Mexico through the effective development and utilization of 
energy resources. The Plan, which is divided into a Strategic Plan 
and an Operational Plan, designates five technology areas or sub- 
programs for concentrated R and D efforts: solar energy and 
energy conservation; geothermal energy; coal; oil and gas; and ura- 
nium. 


2906 Nuclear Energy 


REFER ALSO TO CITATION(S) 29060043286, 43293, 45252 


43539 (CONF-8403139—Absts.) Proceedings of the 1984 
American Nuclear Society Midwest Student Conference. Our 
energy future. (Purdue Univ., Lafayette, IN (USA)). 1984. 
Contract FG02-84ER75118. 110p. NTIS, PC A06/MF AO1; 
1; GPO Dep. File Number DE84015115. 

From American Nuclear Society Midwest student confer- 
ence; West Lafayette, IN, USA (22 Mar 1984). 

Portions are illegible in microfiche products. 

Sixty-seven abstracts are included, grouped under the fol- 
lowing session headings: systems analysis, industrial development, 
and economics; miscellaneous; reactor safety; thermohydraulics, gas 
dynamics, and MHD; fusion technology and plasma physics; radi- 
ation dosimetry, data reduction, and medical imaging; instrumenta- 
tion; and neutronics. (DLC) 


43540 Whence radiation protection personnel?. Chewn- 
ing, J.S. (U.S. Department of Energy, Washington, DC 
20545). Transactions of the American Nuclear Society; 46: 51- 
52(Jun 1984). (CONF-840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


2907 Transport And Storage 


REFER ALSO TO CITATION(S) 29070042921 
2908 Waste Heat Utilization 


REFER ALSO TO CITATION(S) 29080043736 


43541 (CONF-840804—35) Preliminary assessment of de- 
centralized, small cogeneraticn equipment for Navy shore 
bases. McCold, L.N.; Karnitz, M.A.; Lee, T.Y.R. (Oak 
Ridge National Lab., TN (USA); Naval Civil Engineering 
Lab., Port Hueneme, CA (USA)). 1984. Contract AC05- 
840R21400. 9p. NTIS, PC A02/MF AOl; 1; GPO Dep. 
File Number DE84016567. 
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’ 

From Intersociety energy conversion engineering confer- 
ence; San Francisco, CA, USA (49 Aug 1984). 

Portions are illegible in microfiche products. 

Small cogeneration equipment is evaluated for its potential 
to save energy and money on Navy shore bases. Several economi- 
cally attractive applications are identified, and the conditions under 
which other attractive applications might be found are considered. 
Other data needed for prudent application of this technology are 
noted. 


2910 Conservation 


REFER ALSO TO CITATION(S) 29100043548, 43567, 43626, 43720, 44585 


43542 (DOE/CS/20287—3) Effect on occupant behavior 
on energy use in an Inner City Neighborhood Case Study - 
Manchester, Pittsburgh. First edition. Gaskill, M. (Carnegie- 
Mellon Univ., Pittsburgh, PA (USA). Inst. of Building Sci- 
ences). Aug 1981. Contract AC02-79CS20287. 115p. NTIS, 
PC A06/MF AO1; 1; GPO Dep. File Number DE84014909. 

Portions are illegible in microfiche products. 

This report addresses the relationships of occupant behavior 
to energy conservation in housing. Based on a telephone survey of 
over 100 potential residents of the demonstration project on Shef- 
field Street in Manchester, Pittsburgh, PA (part of the US Depart- 
ment of Energy funded Inner City Case Study and Demonstration 
Project), energy consumption-related behavioral patterns were 
identified. In response to these behavioral patterns, two sets of 
guidelines were developed. The first set addresses design and con- 
struction decisions the architect should be aware of in order to de- 
velop dwellings which support energy conserving awareness and 
behavior. The second set of guidelines addresses occupant behavior 
guidelines in order to educate the occupant on how to properly op- 
erate the dwelling to realize the energy savings potential as fully as 
possible. Finally, the report calculates the energy consumption for 
different energy groups (savers, wasters, moderates) in an energy 
efficient dwelling, a model of the recommended dwelling for the 
Demonstration Project, and in a model of an energy inefficient 
dwelling (a representation of actual construction practices). In addi- 
tion, it quantifies the energy savings that can be realized by proper 
behavior of the occupant and/or by technological and design im- 
provements of the dwelling. 31 references, 28 figures, 3 tables. 


43543 (DOE/CS/20308—T1) Energy performance stand- 
ards for new buildings (BEPS). (National Inst. of Building 
Sciences, Washington, DC (USA)). [1984]. Contract FG01- 
79CS20308. 259p. NTIS, PC Al2/MF A0Ol; 1; GPO Dep. 
File Number DE84016386. 

Portions are illegible in microfiche products. 

This report describes the new DOE standards for new con- 
struction. The energy performance standards will result in project- 
ed energy savings of between 17 and 52%. New residential and 
commercial buildings may have federal funds withheld unless the 
state in which the buildings are located has certified that its existing 
energy standard is equal to or better than the DOE energy per- 
formance standards (BEPS) or that it has adopted the BEPS. Issues 
which characterize the equivalency question are discussed. (DMC) 


43544 (DOE/CS/69009—T1) Energy Extension Service 
final program report. (Connecticut Office of Policy and 
Management, Hartford (USA). Energy Div.). 31 Mar 1980. 
Contract FG01-77CS69009. 3lp. NTIS, PC A03; 3; GPO 
Dep. File Number DE84015419. 

Paper copy only, copy does not permit microfiche produc- 
tion. 

The structure of the Energy Extension Service along with 
program management plans are presented. (PSB) 


43545 (NP—4901296) Ohio State Energy Conservation 
Plan. (Ohio Dept. of Development, Columbus (USA). Div. 
of Energy). Jul 1983. 98p. NTIS, PC A0S/MF AOl. File 
Number DE84901296. 

The Ohio state conservation program expenditures are pre- 
sented for the following areas: local government; lighting efficien- 
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cy; thermal and lighting standards; residential; public education; 
and administrative. 


2920 Supply, Demand, And Forecasting 
REFER ALSO TO CITATION(S) 29200042877, 42882, 42898, 42899, 43523 


43546 (DOE/EIA—0202(84/2Q)2) Short-term energy 
outlook: methodology. (USDOE Energy Information Admin- 
istration, Washington, DC. Office of Energy Markets and 
End Use). Aug 1984. 78p. NTIS, PC AO5/MF AOI; 1 - 
GPO; GPO Dep. File Number DE84016157. 

Portions are illegible in microfiche products. 

Individual chapters discuss recent changes in the forecasting 
methodology; evaluate the accuracy of previous short-term energy 
forecasts and the major assumptions; evaluate the accuracy of the 
models by using the correct values for the independent variables; 
present a comparison of energy forecasts for 1984; discuss recent 
developments in the demand for liquefied petroleum gases and pe- 
trochemical feedstocks; and examines the asymmetrical effects of 
price changes on distillate fuel oil consumption. 28 references, 48 
tables. (PSB) 


43547 (NP—4901255) Illinois Energy Plan. Volume VI. 
Energy efficiency and the Illinois economy: 1980-2000. (Illi- 
nois Dept. of Energy and Natural Resources, Springfield 
(USA)). Dec 1983. 94p. Illinois Dept. of Energy and Natu- 
ral Resources, 325 W. Adams St., Sringfield, IL 62706. File 
Number T184901255. 

Two alternative energy futures for the state of Illinois are 
projected. The difference in energy consumption forecasts may be 
seen as the potential for efficiency. Direct and indirect benefits of 
efficiency in each major sector of the state’s economy are forecast. 
In the year 2000, the energy efficiency approach could effectively 
reduce energy consumption by 249 trillion Btu compared to busi- 
ness-as-usual. As a result, Illinois consumers would save almost $3.8 
billion while employment would be increased by more than 75,000 
jobs in the year 2000. Efficiency means not just reduced energy 
use, but also a strengthened economy and a more prosperous and 
secure lifestyle. 116 references, 9 figures, 7 tables. 


43548 (NP—4901293) 1982 Ohio energy status report. 
(Ohio Dept. of Energy, Columbus (USA)). 1 Oct 1982. 50p. 
Ohio Dept. of Energy, 30 East Broad St., Columbus, OH 
43215. File Number T184901293. 

A projection of Ohio energy demand through the year 1991 
is given with caveats to accommodate unforeseen global incidents. 
Fuel prices will continue to escalate. Natural gas prices to Ohio 
consumers will be the most rapidly increasing fuel prices through- 
out the 1980's forcing fuel conservation through retrofitting and 
adding insulation or changing energy consumption habits. 9 figures, 
24 tables. (PSB) 


43549 (NP—4901297) Ohio residential conservation serv- 
ice plan (RCS). (Ohio Dept. of Energy, Columbus (USA)). 
13 Mar 1981. 28p. Dept. of Development, Div. of Energy, 
30 E. Broad St., Columbus, OH 43215. File Number 
1184901297. 

This planning document gives the program scope with ad- 
ministrative procedures for compliance, financing, and implement- 
ing a state energy conservation program. (PSB) 


43550 (ORNL/PPA—84/3) Energy fact book. Fox, 
E.C.; Olszewski, M. (Oak Ridge National Lab., TN (USA)). 
1984. Contract AC05-840R21400. 76p. NTIS, PC A05/MF 
A0l1; 1; GPO Dep. File Number DE84016648. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Tables, graphs and information are presented on: US con- 
sumption of primary energy, US consumption of petroleum, energy 
consumption by end "se sector, production and import of petrole- 
um, electricity use .n oy, electricity growth in the residential/ 
commercial --rtor, 1S energy efficiency, recent energy trends, 
world .. ..uS im automotive use, highway driving trends, trends in 
highway fuel economy, residential conservation, industrial energy 
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efficiency trends, proven reserves of oil and gas, oil production ca- 
pacity, exploratory well drilling, world energy consumption, world 
oil and gas situation, electric power demand, power generation 
costs, emissions from energy conversion activities, changes in acid 
deposition in the northeastern United States, surface water alkalini- 
ty, changes in SO2 emissions, the carbon dioxide issue, potential in- 
creases in CO2 concentration, participation in CO2 abatement pro- 
gram, and public attitudes toward energy. 


2930 Policy, Legislation, And Regulation 


REFER ALSO TO CITATION(S) 29300042705, 42984, 43286, 43528, 43533, 
43534, 43538, 43544, 43547, 43570 


43551 (EFN-AES—1983-6) Supply crises and economic 
policy. Carling, A. (ed.); Andersson, R.; Bergstroem, C.; 
Hesselborn, P.O.; Taylor, L. (Energiforskningsnaemnden, 
Stockholm (Sweden)). 1983. 212p. (In Swedish). NTIS (US 
Sales Only), PC A10/MF AO1. File Number DE84750581. 

The report includes seven papers which discuss the problems 
of economic crisis in the light of the theory of political economy. 
Some of the problems deal with the choice between rationing and 
controlling of commodities via prices at severe shortages. The di- 
mensioning of reserve capacities and government price fixing are 
pointed out as a means of influencing the decisions of investing. 
The uncertainty of the supply and the cost of fuels are stated as 
severe problems. 


43552 (NP—4901563) Current alternative energy re- 
search and development in Illinois. (Illinois Dept. of Energy 
and Natural Resources, Springfield (USA). Div. of Energy 
and Environmental Affairs). Dec 1983. 218p. NTIS, PC 
A10/MF AO1. File Number DE84901563. 

Research, development and demonstration projects of non- 
fossil, nonnuclear energy sources are inventoried. Projects dis- 
cussed in the directory were either in process in November 1983 or 
had been completed after May 1983. Entries are arranged by broad 
subject categories in the order listed in the Table of Contents. 
Within each category, entries are alphabetical by the performing 
organization and alphabetical by title where there is more than one 
entry for an organization. Entries are indexed by title, contributor, 
research organization and project site. Reports on 101 alternative 
energy projects are included and fall into nine major categories. 
Nearly half of the projects involve bioenergy and a third are solar 
related. 


43553 Energy information needs for U.S. state-level 
policy making: Minimal data requirements during normal and 
emergency periods. Barkenbus, J.N.; Leff, H.S. Energy Sys- 
tems and Policy; 3: No. 1, 65-89(1983). 

Since the oil embargo of 1973, state governments have in- 
creased their efforts to track and understand energy flows within 
their boundaries. There is a commonly perceived need to compre- 
hend the status of present and expected future energy availability, 
demand, and price and to be prepared to exercise responsible and 
effective management during energy emergencies. This responsibil- 
ity has brought with it new needs for accurate and timely state- 
level information on energy transactions and the external param- 
eters that effect energy availability and disposition. What energy 
data are needed by a state, regardless of its idiosyncracies, during 
both normal and energy emergency periods, and to what extent are 
these data available now? The authors find that needed ongoing 
(core) data are only partially available at present, and that emergen- 
cy data can be obtained only with a carefully planned monitoring 
program that can be fitted to specific emergency conditions. Over- 
all, this paper provides a realistic assessment of the state-leve 
energy data needed to provide state policy makers with sufficient 
information to make considered judgments. 
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2940 Fossil Fuels 


REFER ALSO TO CITATION(S) 29400042705, 42875, 42876, 42877, 42880, 
42880, 42881, 42882, 42885, 42886, 42887, 42888, 42891, 42892, 42896, 42897, 
42898, 42899, 43550 


43554 (CONF-8304192—1) Benefits of environmental 
control in expanding coal utilization. Schwartz, M.H. 
(Conoco, Inc., Wilmington, DE (USA)). 15 Apr 1983. 10p. 
Industrial Gas Cleaning Inst. Inc., Suite 304, 700 N. Fairfax 
St., Alexandria, VA 22314. File Number T184901336. 

From Industrial Gas Cleaning Institute annual meeting; Key 
Biscayne, FL, USA (14 Apr 1983). 

Trends in the environmental control industry are discussed 
particularly in regard to coal utilization. The results of a recent 
study performed for the International Energy Agency (IEA) are 
briefly summarized. The study focused on Western Europe and 
Japan. IEA projections indicate that coal-based electric generating 
capacity will increase by more than 47% in this decade. Western 
European countries are committed to the concept of best available 
technology (BAT) for emission control. The trend to recognize the 
need for an up-front response to environmental concerns has also 
been exhibited by sponsors in Japan. The continued demand for 
energy projects and compliance with existing standards can be 
achieved with available technology. The author concludes that the 
US utility industry must be provided an opportunity to attain a po- 
sition of sufficient financial strength so that investment in new gen- 
eration and oil-to-coal conversion can take place. Therefore support 
of rate relief and rapid recovery of capital investment should be 
considered. He suggests an end to adversarial relationship which 
exists between various sectors of American industry. (DMC) 


43555 (NP—4770340) OPEC annual report 1980. (Orga- 
nization of the Petroleum Exporting Countries, Vienna 
(Austria)). 1984. 216p. NTIS (US Sales Only), PC A10/MF 
AO1. File Number DE84770340. 

This annual report is concerned with the following items: 1. 
The general economic situation, 2. World energy developments, 3. 
Major events of the year, 4. Progress in the energy field in OPEC 
member countries and 5. Activities of the secretariat. The appendi- 
ces contain statistical data, resolutions and press releases and a list 
of member countries’ representatives and officers of the secretariat. 


43556 (NP—4770341) OPEC annual report 1982. (Orga- 
nization of the Petroleum Exporting Countries, Vienna 
(Austria)). 1984. 82p. NTIS (US Sales Only), PC A0S/MF 
AO01. File Number DE84770341. 

This annual report is concerned with the following items: 1. 
The economic situation, 2. energy developments and balances, 3. 
upstream and downstream activities: The world and OPEC, 4. the 
opec fund for international development and 5. activities of the sec- 
retariat. The annexes contain statistical data, press releases and reso- 
lutions and a schedule of member country representatives and offi- 
ciels of the secretariat 1982. 


43557 (NP—4770342) OPEC annual report 1981. (Orga- 
nization of the Petroleum Exporting Countries, Vienna 
(Austria)). 1984. 150p. NTIS (US Sales Only), PC A07/MF 
AO1. File Number DE84770342. 

This annual report is concerned with the following items: 1. 
The general economic situation, 2. World energy developments, 3. 
World energy balance, 4. Energy scene in OPEC member coun- 
tries, 5. OPEC fund for international development and 6. OPEC 
secretariat activities. The annexes contain statistical data, press re- 
leases and resolutions and a schedule of member contries’ represent- 
atives and officers of the secretariat. 


43558 (NP—4770468) Consequences of decreasing petro- 
leum consumption. (Deutsche Presse-Agentur G.m.b.H., 
Hamburg (Germany, F.R.)). 20 Jan 1983. 20p. NTIS (US 
Sales Only), PC A02/MF AC1. File Number DE84770468. 
A survey of the energy carrier of petroleum is given, with 
the following topics being referred to: petroleum as the basis of 
wealth in industrial countries, worldwide reserves, development of 
mineral oil production, petroleum price increases and consumption 
behaviour, changes on the mineral oil market, consequence of the 
structural changes as well as windfall profits and royalties. 


2950 Hydrogen And Synthetic Fuels 


43559 (N—83-29413) US Synthetic Fuels Corporation 
and National Synfuels Policy. (Committee on Energy and 
Commerce (U.S. House), Washington, DC). 1982. 72p. 
(GPO—96-481). US Capitol, House Document Room, 
Washington, DC. 

The current status and policies of the United States Synthet- 
ic Fuels Corporation (SFC) were discussed. Also included were 
discussions on the current challenges facing the U.S. synfuels indus- 
try, environmental and industrial concerns regarding the emerging 
synfuels industry and the National Synfuels Policy. 


2960 Electric Power 


REFER ALSO TO CITATION(S) 29600043550, 43566, 43570, 43720, 43754 


43560 (AECL—7985) Industrial electrification. An oppor- 
tunity for Canada. Melvin, J.G. (Atomic Energy of Canada 
Ltd., Chalk River, Ontario. Chalk River Nuclear Labs.). 
Mar 1983. 25p. NTIS (US Sales Only), PC A02/MF AOI. 
File Number DE84703043. 

The technical and economic scope for industrial process 
electrification in Canada is assessed in the light of increasing costs 
of combustion fuels relative to electricity. It is concluded that elec- 
tricity is capable of providing an increasing share of industrial 
energy, eventually aproaching 100 percent. The relatively low cost 
of electricity in Canada offers industry the opportunity of a head 
start in process electrification with consequent advantages in world 
markets both for industrial products and for electrical process 
equipment and technology. A method is described to promote the 
necessary innovation by providing access to technology and financ- 
ing. The potential growth of electricity demand due to industrial 
electrification is estimated. 


43561 (DOE/BP—281) State of Washington/Bonneville 
Power Administration informational meeting. (Washington 
State Energy Facility Site Evaluation Council, Olympia 
(USA); USDOE Bonneville Power Administration, Port- 
land, OR). 1984. 164p. (CONF-8405222—). NTIS, PC A08/ 
MF AOl1; 1; GPO Dep. File Number DE84011649. 

From State of Washington and Bonneville Power Adminis- 
tration information meeting; Olympia, WA, USA (10 May 1984). 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

As a method to ensure an exchange of information Washing- 
ton State and BPA agreed to, ...organize annual information meet- 
ings for the purpose of keeping each party apprised of activity of 
mutual concern, and the parties agreed to invite local, state, federal 
government officials, Indian tribal representatives, and other inter- 
ested persons to attend. With this basic charter, Washington State 
and BPA officials met through the spring of 1984 planning a co- 
hosted meeting to which other interested parties would be invited 
to participate rather than simply attend. The result was a confer- 
ence of two days which involved a broad spectrum of energy inter- 
ests. The basic subject matter was that dictated by the directives of 
the Pacific Northwest Power Planning and Conservation Act, and 
as such, included not only the energy subjects but also discussions 
about the progress of the fish and wildlife provisions of the Act. 


43562 (DOE/EIA—0191(83)) Cost and quality of fuels 
for electric utility plants, 1983. (USDOE Energy Informa- 
tion Administration, Washington, DC. Office of Coai, Nu- 
clear, Electric and Alternate Fuels). Jul 1984. 195p. NTIS, 
PC A09/MF A0Ol; 1 - GPO; GPO Dep. File Number 
DE84015740. 

Portions are illegible in microfiche products. 

This report contains annual information on the cost and 
quality of fossil-fuel receipts to electric utility plants in the contigu- 
ous United States, Alaska, Hawaii, and the District of Columbia 
with a combined steam capacity of 50 megawatts or larger. Previ- 
ous reports published contained data on all electric plants with a 
combined capacity of 25 megawatts or larger. This reduction in 
coverage eliminated approximately 50 utilities, and 250 plants from 
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reporting in 1983. Peaking unit data are no longer collected. By ap- 
plying the new reporting requirements to the 1982 database, the fol- 
lowing reduction in coverage occurs. Coal receipts decrease from 
601.4 million short tons to 597.6 million short tons, a reduction of 
0.6 percent. Petroleum receipts decrease from 234.3 million barrels 
to 231.9 million barrels, a reduction of 1.1 percent. Gas receipts de- 
crease from 3026.7 billion cubic feet (Bcf) to 2988.1 Bcf, a reduc- 
tion of 1.3 percent. All historical data in this publication have been 
revised to reflect the new reporting threshold of 50 megawatts of 
steam capacity. 


43563 (DOE/EIA—0348(83)) Electric Power Annual 
1983. (USDOE Energy Information Administration, Wash- 
ington, DC. Office of Coal, Nuclear, Electric and Alternate 
Fuels). Jul 1984. 134p. NTIS, PC A07/MF AO1; 1 - GPO; 
GPO Dep. File Number DE84015423. 

Portions are illegible in microfiche products. 

The Electric Power Annual (EPA) is prepared by the Elec- 
tric Power Division; Office of Coal, Nuclear, Electric and Alter- 
nate Fuels; Energy Information Administration; US Department of 
Energy. The EPA provides information about electric power pro- 
duction and consumption for a wide audience. This publication 
serves the needs of electric utilities, industry, consumers, education- 
al institutions, and government. The EPA presents an annual sum- 
mary of electric utility statistics at the national, regional, and state 
levels. All data presented are revised and final. 


43564 (NP—4770334) Verbundgesellschaft - annual 
report 1982. (Oesterreichische Elektrizitaetswirtschafts 
A.G., Vienna). May 1983. 7lp. (In German). NTIS (US 
Sales Only), PC A04/MF AOl1. File Number DE84770334. 

In 1982 the total electricity consumption in the field of 
public power supply had slightly exceeded the rate of the year 
before. More electricity imports than in 1981 had been necessary. 
The brown coal reserve rate had been slightly higher at the end of 
December 1981 than in the year before. The fuel oil reserves had 
been nearly the same as in 1981. The domestic electricity supply 
had increased as against the year before. 70-80% of the energy pro- 
duced by the network (Verbundgesellschaft) is taken from water 
power. 


43565 (NP—4770335) Operational statistics. Generation 
and consumption of electric energy in Austria 1982. Pt. 1. 
(Bundesministerium fuer Handel, Gewerbe und Industrie, 
Vienna (Austria)). 1984. 267p. (In German). NTIS (US 
Sales Only), PC A12/MF A0O1. File Number DE84770335. 

The statistics contain 4 main parts and an appendix. Section 
A deals with the total electricity supply in Austria and includes the 
balance of the electricity supply companies, industrial plants, and 
Austrian Railways, categorized according to the supply areas and 
months. Section B shows, in a form analogue to A, the develop- 
ment in the sphere of the public electricity supply, covering also 
the balance of the electricity supply enterprises incl. the supply 
from industrial plants. Furthermore, this section also contains data 
on the increase of the power consumption on work days since 1948 
the generation coefficients of the water power plants and their 
usual working capacity. Section C gives a detailed picture of the 
power consumption by the industry, classified according to the 
consumption by power supply enterprises and the total consump- 
tion and shows the share of the biggest industrial enterprises in 
these values. Section D is an excerpt from the fuel statistics of the 
country’s load distributors and informs about the storage capacity 
and the fuel movement in the thermal power plants used in the 
public power supply and also about the trends of the specific ther- 
mal- and fuel characteristic values. The appendix contains a list of 
contents and a summary of the definitions. 
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2980 Consumption And Utilization 


REFER ALSO TO CITATION(S) 29800042875, 43549, 43565, 43614, 43615, 
43726, 43790 


43566 (CONF-840819—7) Residential energy consump- 
tion of low-income and elderly households: how non-discre- 
tionary is it. Brown, M.A.; Rollinson, P.A. (Oak Ridge Na- 
tional Lab., TN (USA), Illinois Univ., Urbana (USA)). 1984. 
Contract AC05-840R21400. 37p. NTIS, PC A03; 3; GPO 
Dep. File Number DE84016717. 

From Doing better: setting an agenda for the second decade; 
Santa Cruz, CA, USA (14 Aug 1984). 

Paper copy only, copy does not permit microfiche produc- 
tion. 

The energy literature is replete with opinions that the poor 
and elderly have cut their residential energy consumption to a mini- 
mum. This paper challenges such conclusions through an analysis 
of data on a sample of 319 Decatur, Illinois homeowners. The data 
include utility bill histories and survey information on housing char- 
acteristics, energy-related behaviors, attitudes, and socio-economic 
and demographic characteristics. It shows that residential energy 
consumption per square foot of living space is significantly higher 
for the elderly and poor than for other groups of Decatur home- 
owners. By breaking energy use into seasonal components, the 
paper estimates consumption for various household uses. This infor- 
mation, combined with the survey data, suggests that both sub- 
groups heat and cool their homes inefficiently, due in part to the 
conditions of their homes, but also due to energy-related behaviors. 
The public policy implications of the findings are discussed. 


43567 (DOE/CE—0015/3) Annual report to Congress 
and the President on 1982 industrial energy efficiency im- 
provement. (USDOE Assistant Secretary for Conservation 
and Renewable Energy, Washington, DC. Office of Indus- 
trial Programs). [1984]. 89p. NTIS, PC A0OS5S/MF AOl; 1; 
GPO Dep. File Number DE84013115. 

Portions are illegible in microfiche products. 

This report observes that industry’s 1982 energy saving ef- 
forts were a continuation of the basic trends during the past ten 
years. However, the general US recession economy restrained some 
conservation efforts and those reduced investments will show up in 
the next several years. Cost and size of conservation projects, 
sector-specific programs and management strategies are addressed. 
53 figures. (PSB) 


43568 (DOE/CE—0043/2) Annual report on Federal 
Government Energy Management, fiscal year 1983. (USDOE 
Assistant Secretary for Conservation and Renewable 
Energy, Washington, DC. Office of Buildings Energy R 
and D). Aug 1984. 25p. NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. File Number DE84016514. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This report on Federal Energy Management for FY 1983 
fulfills the Department of Energy's (DOE) reporting requirements 
under Executive Order 12003, which amended Executive Order 
11912, and Title V, Part 3 of the National Energy Conservation 
Policy Act (NECPA) (Pub. L. 95-619), as amended. During FY 
1983, the Government of the United States used 1.8 Quadrillion 
British Thermal Units (Quads) of energy to provide essential serv- 
ices to its citizens, including the defense of the nation. The 1.8 
Quads reported is approximately 2.0 percent of all energy used in 
the United States. In aggregate total the Federal Government is the 
single largest energy consumer in the nation, although its pattern of 
consumption is widely disbursed at more than 8000 locations world 
wide. The total Federal energy consumption in FY 1983 was 4.8 
percent less than FY 1975 - the base year against which energy 
usage is measured. Federal energy consumption in FY 1983 was 0.3 
percent less than FY 1982. The cost of energy for FY 1983 was 
$12.6 billion or approximately 1.6 percent of the $796 billion Feder- 
al budget for FY 1983. The amount spent for energy in FY 1983 
represented a decrease of approximately $1.0 billion from the $13.6 
billion reported for FY 1982. This decrease derives primarily from 
a lower price of petroleum products in FY 1983. Federal agencies 
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report on energy consumption for buildings and facilities as a cate- 
gory, and general operations separately. 3 figures, 3 tables. 


2990 Unconventional Sources And Power Generation 


43569 (DOE/CH/10145—1) Indiana Appropriate Tech- 
nology Information Dissemination Project. Final technical 
report. (Indiana Dept. of Commerce, Indianapolis (USA). 
Div. of Energy Policy). May 1984. Contract FG02- 
83CH10145. 41p. (CONF-8308185—Summ.). NTIS, PC 
A03/MF AOI; 1; GPO Dep. File Number DE84013692. 

From 5. annual convention of The Indiana Solar Energy Co- 
alition on renewable energy works; Muncie, IN, USA (13 Aug 
1983). 

, Portions are illegible in microfiche products. 

This final report describes the accomplishments of Indiana’s 
Appropriate Technology Program. The objectives of the program 
was to develop a comprehensive mechanism for the transfer of ap- 
propriate technology information to the potential technical user and 
to the general public. The description of Indiana's activities demon- 
strates our accomplishments and successful execution of the pro- 
gram objective. In general, the years activities were directed heavi- 
ly towards the Renewable Energy Works, Appropriate Technology 
Expo, held at Ball State University, Muncie, Indiana on August 13 
and 14, 1983. (Included in this report is a copy of the conference 
summary.) However, the program did include an emphasis on in- 
corporating the 13 NCAT publications into the activities of the In- 
diana Energy Information Center, as well as marketing these publi- 
cations to various user groups. 


43570 Alternative generation technologies: can they com- 
pete. Huss, W.R.; Badger, C.K.; Bates, F.J.; Richmond, 
C.A. (Battelle Memorial Univ., Columbus, OH). Alternative 
Energy Sources; 362-364(Dec 1983). (CONF-831205—). 

From 6. Miami international conference on alternative 
energy sources; Miami Beach, FL, USA (12 Dec 1983). 

In recent years many supplemental and alternative genera- 
tion technologies have been proposed to replace, in part or totally, 
the more traditional modes of generating electricity. Energy policy 
planners and electric utility management, confronted with the issue 
of alternative electric generation technologies, must deal with tech- 
nical questions, system planning questions as well as questions about 
the economic, environmental and institutional impacts associated 
with the nontraditional generation technologies. Evaluation of the 
viability of these alternative technologies is often quite complex due 
to the voluminous amounts of sometimes contradictory and incon- 
sistent information contained in published books and sources. Each 
of the generation technologies considered by a utility planner has 
strong advocates. Since available information and claims are con- 
flicting and since these issues often arise during regulatory proceed- 
ings, an objective assessment of emerging generation options is re- 
quired. The study examines 14 supplemental and alternative gener- 
ating technologies. Included in the assessment are descriptions of a 
typical system representing each selected technology and a defini- 
tion of the present status of the technology in terms of its technical 
development and its economic potential. In addition, pertinent 
issues and questions which must be addressed during the process of 
evaluating each selected technology's potential for supplying gen- 
eration needs during the next 20 years is addressed. The timing and 
general nature of resolutions to these system planning and technical 
issues are discussed. 


43571 Integrated palm oil processing. Compere, A.L.; 
Googin, J.M.; Griffith, W. L. "(Oak Ridge National Labora- 
tory, Oak Ridge, TN). "Alternative Energy Sources; 24-25(Dec 
1983). (CONF-831205—). 

From 6. Miami international conference on alternative 
energy sources; Miami Beach, FL, USA (12 Dec 1983). 

Tree palms are a promising source of fuel extenders and sub- 
stitutes. They are perennials which bear oil for a period of two to 
three decades after a roughly four year preliminary growth period. 
Because palms are an important crop in many areas of Asia, Africa, 
and South America, considerable attention has been given to palm 
genetic improvement, with the result that tree palms are one of the 
most efficient energy crops, providing much better solar energy 
capture than, for example, sugar cane and cassava. Tree palms are 
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particularly attractive in areas where more conventional farming 
would pose a significant threat of laterization or cause major eco- 
logical problems. Technology for palm oil production, including 
harvest, tree management, and oil pressing are generally suited to 
village or plantation use, and, for the most part, have been directed 
toward supplying process energy through the combustion of proc- 
ess waste products, such as palm fruit residue and palm bunch 
fibers. 
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REFER ALSO TO CITATION(S) 30010042556 


43572 (DOE/ET/10815—93) Testing low mass flow train 
in the DOE Coal Fired Flow Facility. Quarterly technical 
progress report, July-September 1983. (Tennessee Univ., Tul- 
lahoma (USA). Space Inst.). Jun 1984. Contract ACO02- 
79ET10815. 56p. NTIS, PC A04/MF A0Ol1; 1; GPO Dep. 
File Number DE84015424. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

UTSI reports on testing of the Low Mass Flow Train in the 
DOE Coal Fired Flow Facility. During this period eight tests were 
conducted, which complete the seed/slag interaction test series. 
Preliminary results of these tests are reported. Additional nitrogen 
oxide (NO/sub x/) measurements are included, as are SO2 removal 
results. An analysis of deposit accumulation on the tubes in the ma- 
terials test module is reported. Data obtained from high velocity 
thermocouple (HVT) probes in the radiant furnace are included for 
the first time and show essentially a flat temperature profile in the 
furnace. Heat transfer calculations for the flow train are correlated 
with experimental measurements, including those obtained from 
both UTSI and MSU line reversal systems. 


43573 (N—83-33749) Interelectrode resistance and per- 
formance of small and large scale MHD generators. Doss, 
E.D.; Picologlou, B.F. (Argonne National Lab., IL (USA)). 
Sep 1983. 19p. NTIS, PC A02/MF AO1. 

The effect of reduced interelectrode resistance in MHD gen- 
erators on the generator power output is investigated. The analyti- 
cal model used in the investigation allows for the solution for the 
electric field and current density distributions in the cross plane of 
the generator. The power output, expressed as a fraction of the 
power output of a perfectly insulated generator, is found to be a 
function of the wall temperature, the ratio of boundary layer thick- 
ness to channel transverse dimension, and the product of interelec- 
trode resistance and channel cross-sectional area. The interelectrode 
resistance is assumed to be inversely proportional to the channel 
transverse dimension and the variation of power output ratio with 
channel size is calculated. It is found that deterioration of perform- 
ance of NHD generators, resulting from reduced interelectrode re- 
sistance, diminishes with generator size and is negligible for large- 
scale generators, provided that the interelectrode resistance remains 
larger than an order of one-tenth ohm. 


43574 Fouling of convective heat exchangers in an MHD 
steam plant. Chow, L.S.H.; Johnson, T.R.; Klinger, J.; 

Smyk, E.B. (Argonne National Laboratory, Argonne, IL). 
American Society of Mechanical Engineers, [Paper|; 84-AES-2: 
8(Feb 1984). (CONF-840201—). 

From ASME energy sources technology conference and ex- 
hibition; New Orleans, LA, USA (12 Feb 1984). 

At Argonne National Laboratory (ANL), the fouling of con- 
vective heat transfer surfaces by seed and coal ash is being studied 
to obtain data for MHD steam plant design. Fouling experiments 
are being conducted in the Fossil Energy Users Laboratory 
(FEUL). In these tests, the seed-slag deposition rates and their ef- 
fects on heat transfer to the convective heat exchanger surfaces and 
the size distribution of the seed particles are measured. In addition, 
the characteristics of the seed-slag deposits are studied. In conjunc- 
tion with the experiments, theoretical models are developed to pre- 
dict the deposition rates of seed and ash, the heat transfer rates to 
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the convective heat exchangers, and the size distribution of the seed 
particles. These models are applied to interpret and extrapolate the 
test results. The measured data, together with the theoretical 
models, are essential to the design of the convective sections of an 
MHD steam plant. 


43575 Influence of slag-seed interaction on MHD genera- 
tor performance. Luongo, C.A.; Kruger, C.M. (Stanford 
Univ., Stanford, CA). American Society of Mechanical Engi- 
neers, [Paper]; 84-AES-4: 8(Feb 1984). (CONF-840201—). 

From ASME energy sources technology conference and ex- 
hibition; New Orleans, LA, USA (12 Feb 1984). 

An overview of past work in the field of slag/seed interac- 
tion is presented. The ideal solution model for the slag and its fail- 
ure to lead to accurate predictions are discussed. The non-ideal so- 
lution model is introduced. Data on potassium vapor pressure over 
slags taken at the National Bureau of Standards and Montana State 
University were compiled and compared. Large disagreement be- 
tween these sources was observed. The shortcomings of the com- 
plete thermodynamic equilibrium models led to over predictions in 
the fraction of seed lost to the slag. A model including non-equilib- 
rium effects is introduced. The heat/mass transfer analogy is in- 
voked to calculate the mass transfer rate of potassium towards the 
slag. Using typical conditions for a large MHD generator, an inte- 
gral method is used to evaluate the potassium concentration bound- 
ary layer thickness. The calculations are performed with the slag 
runoff (ash rejection) as a parameter. The increase in boundary 
layer resistance due to potassium depletion is calculated. 


43576 Gas temperature measurements of particle-laden 
MHD flows. Bauman, L.E. (Department of Physics, MHD 
Energy Center, Mississippi State University, Mississippi 
State, MS). American Society of Mechanical Engineers, 
[Paper]; 84-AES-8: 7(Feb 1984). (CONF-840201—). 

From ASME energy sources technology conference and ex- 
hibition; New Orleans, LA, USA (12 Feb 1984). 

A spectroscopic method for determining the gas temperature 
of a particle-laden flow is presented. The method is based upon 
solving a system of radiative transfer equations for intensity meas- 
urements at a resonance line--a so-called line reversal measurement. 
Error in a similar measurement that ignores particle effects is 
shown. On the wings of the line there exists a region where the 
error is very nearly constant and an expression for this error in 
terms of particle parameters is given. For magnetohydrodynamic 
(MHD) flows the particle error tends to cancel that due to cooler 


boundary layers. Numerical calculations and experimental data sup- 
port the analysis. 


43577 Magnetohydrodynamic generator scaling analysis 
for baseload commercial powerplants. Swallom, D.W.; Pian, 
C.C.P. (Avco Everett Research Laboratory, Everett, Mas- 
sachusetts). Journal of Energy; 7: No. 4, 338-344(Jul 1983). 

Magnetohydrodynamic generator channel scaling analyses 
have been performed to establish the effect of generator size and 
oxygen enrichment on channel performance. These studies have 
shown that MHD generator channels can be designed to operate ef- 
ficiently over the range of 250 to 2135. The optimum design condi- 
tions for each of the thermal inputs were established by investigat- 
ing various combinations of electrical load parameters, pressure 
ratios, magnetic field profiles, and channel lengths. From these pa- 
rameter variations the set of conditions producing the optimum per- 
formance was selected for the design point. These results provide 
design flexibility for the baseload combined cycle MHD/steam 
powerplant. 


43578 Three-dimensional flow development in MHD gen- 
erators at part load. Doss, E.D.; Ahluwalia, R.K. (Argonne 
National Laboratory, Argonne, IL). Journal of Energy; 7: 
No. 4, 289-290(Jul 1983). 

The three-dimensional behavior of flow in magnetohydro- 
dynamic (MHD) generators at design and off-design loading points 
was investigated. Faraday as well as diagonally connected channels 
with insulating or conducting sidewalls were considered. The role 
of MHD body forces in generating axial vorticity and hence sec- 
ondary flows in the cross stream has been analyzed. For Faraday 
channels with strong MHD interaction, the generated vorticity is 
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shown to direct the secondary flow from the cathode to the anode 
wall along the centerline. For diagonally connected channels near 
short circuit, the generated vorticity is shown to direct the second- 
ary flow from the anode to the cathode wall along the centerline, 
and vice versa at near open-circuit conditions. 


43579 Simulation of starting transients in the UTSI 
MHD generator. Liao, Y.F.; Ishikawa, M.; Schmidt, H.J.; 
Wu, Y.C.L. (The University of Tennessee Space Institute, 
Tullahoma, Tennessee). Journal of Energy; 7: No. 4, 374- 
381(Jul 1983). 

A numerical procedure for solving the unsteady, two-dimen- 
sional, compressible Navier-Stokes equations has been extended for 
magnetohydrodynamic (MHD) flows by the inclusion of the appro- 
priate Lorentz force and Joule heating terms in the governing equa- 
tions. With appropriate initial and boundary conditions, the proce- 
dure can be used for the investigation of transient phenomena as 
well as the asymptotic steady-state characteristics of internal MHD 
flows. Results obtained for the simulation of starting processes in 
the UTSI coal-fired MHD flowtrain are presented and found to be 
in good agreement with experimental observations. 


3005 Fuel Cells 


REFER ALSO TO CITATION(S) 30050043495, 43496 


43580 (CONF-840570—11) Materials for high-tempera- 
ture fuel cells. Ackerman, J.P.; Claar, T.D. (Argonne Na- 
tional Lab., IL (USA)). Jul 1984. Contract W-31-109-ENG- 
38. 8p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE84016316. 

From Materials for future energy systems conference; Wash- 
ington, DC, USA (1 May 1984). 

The design and operation of advanced high-temperature fuel 
cells are described. The functional requirements of the various cell 
components are reviewed, and the basis of selection of cell materi- 
als and fabrication processes is presented. The possible directions 
that fuel cell materials research and development will take during 
the next 20 years are discussed. 19 references. 


43581 (DOE/ET/17089—3) High-temperature, solid 
oxide electrolyte fuel cell power generation system. Quarterly 
report, September 1, 1980-November 30, 1980. (Westinghouse 
Electric Corp., Pittsburgh, PA (USA). Research and Devel- 
opment Center). 27 Jan 1981. Contract AC02-80ET17089. 
62p. NTIS, PC A04/MF A0l; GPO Dep. File Number 
DE84015927. 

Development of porous support tubes includes techniques to 
achieve one-end-closed tubes that are needed for an improved cell 
design which has the air electrode closest to the porous support 
tube. Work continues on investigating alternate air electrode candi- 
date materials which must have similar thermal expansion to the 
porous support tube and which will be potentially lower in cost. 
Such materials must withstand the processing conditions during 
high-temperature EVD fabrication of the solid electrolyte and 
interconnection. New cell stacks were tested with various air elec- 
trode materials. Of these, stacks with flame sprayed Lao sCao 2CoOs3 
cathodes appeared most promising in initial tests. However, im- 
provements must be made to achieve better thermal expansion 
characteristics of this material. Sulfidation studies by microweight- 
ing of compacted nickel powder indicate that the small loss of per- 
formance, as seen in cell stack No. 8 (tested at 1000°C for 750 
hours in 15% CO + H2/50 ppM H2S/bal COs fuel), is due two ad- 
sorption of H2S, S2 or SO2 species on the nickel of the nickel- 
cermet fuel electrode. Dc and ac impedance measurements were 
made on cell stack (No. 9) which had been power-tested previous- 
ly. These analytical measurements serve to verify and improve ex- 
isting equivalent circuits for cell stacks as well as lead toward 
better choice of reactant concentrations for cell and stack testing. 
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43582 (DOE/ET/17089—15) Solid oxide fuel cell power 
generation system. The status of the cell technology. (Wes- 
tinghouse Research and Development Center, Pittsburgh, 
PA (USA)). 20 Jul 1984. Contract AC02-80ET17089. 20p. 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE84915753. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Westinghouse Electric Corporation, at its R and D Center, 
has been contractually working with the US Department of 
Energy, since 1976, to develop a high-temperature, solid oxide fuel 
cell generator. Over this time period, all the cell component materi- 
als, their fabrication processes and a viable cell design, leading to a 
feasible generator design concept, have been established. This 
report highlights the major accomplishments to date on the present 
program, initiated in June 1980, which has led to verification of the 
new cell design and established its performance and initial life char- 
acteristics. 


43583 (DOE/FE/60338—8) Phosphoric acid electric util- 
ity fuel cell technology development. Technical progress 
report No. 8 for quarter ending December 1983. Breault, 
R.D.; Briggs, T.A.; Congdon, J.V.; DeMarche, T.E.; Gelt- 
ing, R.L.; Goller, G.J.; McCloskey, M.W.; Mientek, A.P.; 
O’Brien, J.J.; Randall, S.A. (United Technologies Corp., 
South Windsor, CT (USA). Power Systems Div.). 1983. 
Contract AC21-83FE60338. 5ip. NTIS, PC A04/MF AO1; 
1; GPO Dep. File Number DE84016245. 

Portions are illegible in microfiche products. 

The Department of Energy has initiated this program to ad- 
vance electric utility cell stack technology and to reduce cell stack 
cost. The cell stack has a nominal 10-ft? active area and operates at 
120 psia/405°F with an initial average 500 hour cell performance 
goal of 0.760 volts at 200 ASF. The program comprises six parallel 
phases, which culminate in a full-height, 10-ft? stack verification 
test. Phase I provides the information and services needed to 
manage the effort, including definition of the prototype commercial 
power plant. Phase II develops the technical base for long-term im- 
provements to the cell stack. Phase III develops materials and proc- 
essing techniques for cell stack components incorporating the best 
available technology. Phase IV provides the design of hardware 
and conceptual processing layouts, and updates the power plant 
definition of Phase I to reflect the results of Phases II and III. 
Phase V manufactures the hardware to verify the achievements of 
Phases II and III, and analyzes the cost of this hardware. Phase VI 
tests the cell stacks assembled from the hardware of Phase V to 
assess the state of development. Progress is reported. 


43584 (DOE/NASA—0161-12) Cell module and fuel con- 
ditioner development. Final report. Feret, J.M. (Westing- 
house Electric Corp., Pittsburgh, PA (USA). Advanced 
Energy Systems Div.). Jan 1983. Contract AI21-80ET17088. 
315p. (NASA-CR—167844). NTIS, PC A14/MF AOI; 1; 
GPO Dep. File Number DE84015588. 

Portions are illegible in microfiche products. 

This report describes the efforts performed that culminated 
in the: (1) development of a Mark II Phosphoric Acid Fuel Cell 
(PAFC) stack design for pressurized operation; (2) establishment of 
the state-of-the-art PAFC manufacturing technology at Westing- 
house; (3) establishment of an improved PAFC materials of con- 
struction data base; (4) identification of current PAFC technology 
constraints and definition of needed improvements; (5) establish- 
ment of PAFC system operating parameters for utilty prototype 
power plant application; and (6) assessment of the state-of-the-art 


technology for fuel processing and definition of needed improve- 
ments. 


43585 (EPRI-EM—3512) System planner’s guide for 
evaluating phosphoric acid fuel cell power plants. Steitz, P.; 
Justus, D.K. (Burns and McDonnell Engineering Co., 
Kansas City, MO (USA)). Jul 1984. 167p. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
T1849205 16. 

US and foreign manufacturers are currently pursuing devel- 
opmental programs which are expected to lead to the introduction 
of the first commercial fuel cell power plants (FCPPs) to the elec- 
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tric utility industry as early as 1990. FCPPs are expected to possess 
certain features not found in conventional generators. These fea- 
tures and their thorough consideration in the electric utility system 
planning process are the subjects of this guide. The guide is intend- 
ed to assist utility system planners and others in evaluating FCPPs 
as potential future power sources for their utility systems and defin- 
ing their utility’s interest and possible participation in efforts to 
commercialize the FCPP technology. To help attain these objec- 
tives, this guide provides detailed information about the characteris- 
tics of phosphoric acid FCPPs being developed by US manufactur- 
ers; an overview of conventional system planning approaches in the 
electric utility industry and their application when evaluating 
FCPPs; and a description of methodologies and approaches, includ- 
ing examples, which system planners might adopt in evaluating 
those features of FCPPs which may not be fully addressed using 
conventional system planning approaches. 27 references. 


43586 (N—83-32872) Spectrophotometric analysis of 
aqueous mixtures of some chromium (III) complexes. Stevens, 
G. (Spring Arbor Coll., MI (USA)). May 1983. 27p. 
(NASA-CR—172999). NTIS, PC A03/MF AO1. 

Several methods of determining the relative concentrations 
of Cr(H20)5C1(+2) and Cr(H20)6(+3) are described. The three 
methods studied are curved resolving methods, used in evaluating 
spectrophotometric results, mixture results, used in verifying curve 
resolving techniques, and chromium analysis. 


43587 (N—83-33317) Advanced coal gasifier-fuel cell 
power plant systems design. Final Report. Heller, M.E. 
(Physical Sciences, Inc., Andover, MA (USA)). Jan 1983. 
91ip. (NASA-CR—172986; JPL—9950-789). NTIS, PC 
A05/MF AO1. 

Two advanced, high efficiency coal-fired power plants were 
designed, one utilizing a phosphoric acid fuel cell and one utilizing 
a molten carbonate fuel cell. Both incorporate a TRW Catalytic 
Hydrogen Process gasifier and regenerator. Both plants operate 
without an oxygen plant and without requiring water feed. They, 
instead, require makeup dolomite. Neither plant requires a shift 
converter. Neither plant has heat exchangers operating above 1250 
F. Both plants have attractive efficiencies and costs. While the 
molten carbonate version has a higher (52%) efficiency than the 
phosphoric acid version (48%), it also has a higher ($0.078/kWh 
versus $0.072/kWh) ten-year levelized cost of electricity. The phos- 
phoric acid fuel cell power plant is probably feasible to build in the 
near term: questions about the TRW process need to be answered 
experimentally, such as weather it can operate on caking coals, and 
how effective the catalyzed carbon-dioxide acceptor will be at pilot 
scale, both in removing carbon dioxide and in removing sulfur from 
the gasifier. 


43588 (N—83-35502) Study of integrated coal-gasifier 
molten carbonate fuel cell systems. (United Technologies 
Corp., South Windsor, CT (USA); Jet Propulsion Lab., 
Pasadena, CA (USA)). Jul 1983. 90p. (NASA-CR—173104; 
JPL—9950-871). NTIS, PC A05/MF AOl. 

A novel integration concept for a coal-fueled coal gasifier- 
molten carbonate fuel cell power plant was studied. Effort focused 
on determining the efficiency potential of the concept, design, and 
development requirements of the processes in order to achieve the 
efficiency. The concept incorporates a methane producing catalytic 
gasifier of the type previously under development by Exxon Re- 
search and Development Corp., a reforming molten carbonate fuel 
cell power section of the type currently under development by 
United Technologies Corp., and a gasifier-fuel cell recycle loop. 
The concept utilizes the fuel cell waste heat, in the form of hydro- 
gen and carbon monoxide, to generate additional fuel in the coal 
gasifier, thereby eliminating the use of both an O2 plant and a 
stream bottoming cycle from the power plant. The concept has the 
potential for achieving coal-pile-to-busbar efficiencies of 50-59%, 
depending on the process configuration and degree of process con- 
figuration and degree of process development requirements. This is 
significantly higher than any previously reported gasifier-molten 
carbonate fuel cell system. 
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43589 (N-—83-36547) Phosphoric acid fuel cell stack and 
system development. Kaufman, A. (Engelhard Corp., Menlo 
Park, CA (USA)). Oct 1981. 206p. (NASA-CR—172861). 
NTIS, PC A10/MF A01. 

The development of phosphoric acid fuel cell stack compo- 
nents, fuel selection and processing, integrated system design and 
development, and large stack design and development were exam- 
ined. 


43590 (N—84-16645) Systems analysis of electricity pro- 
duction from coal using fuel cells. Final report. Fleming, 
D.K. (Institute of Gas Technology, Chicago, IL (USA)). 
Nov 1983. 444p. (NASA-CR—173157). NTIS, PC A19/MF 
AOl. 

Gasifiers, heat transfer, gas stability, quench, water-gas shift 
reaction, reforming-methanation, other catalytic reactions, compres- 
sors and expanders, acid-gas removal, the fuel cell, and catalytic 
combustors are described. System pressure drops, efficiency of ro- 
tating power equipment, heat exchangers, chemical reactions, steam 
systems, and the fuel cell subsystems are discussed. 


43591 Molten carbonate fuel cells for coal and natural 
gas fuels. Krumplet, M.; Ackerman, J.P.; Cook, G.M.; 

Pierce, R.D. (Argonne National Laboratory, Argonne, IL). 
American Society of Mechanical Engineers, [Paper|; 84-AES- 
10: 5(Feb 1984). (CONF-840201—). 

From ASME energy sources technology conference and ex- 
hibition; New Orleans, LA, USA (12 Feb 1984). 

System designs of molten carbonate fuel cell power plants 
are described for central stations using coal and on-site generators 
operating on natural gas. Fuel-to-busbar efficiencies are near 50% 
in coal based systems with turbine bottoming and in simple gas 
based systems. Coal based systems with more advanced but not 
fully developed components, and more complex gas based systems 
approach 60% efficiency. 


43592 Evaluations of ion exchange membranes for the 
Texas Instruments solar energy system. Teherani, T.; Barna, 
G.; Frank, S.; Little, D.; Tang, T. (Texas Instruments Inc., 
Dallas, TX). Proceedings - Electrochemical Society; 84-4: 109- 
120(Oct 1983). (CONF-831086—). 

From Electrochemical Society fall meeting; Washington, 
DC, USA (9 Oct 1983). 

A number of membranes have been characterized for the 
electrochemically regenerative hydrogen/bromine energy storage 
system, which is an integral part of the closed loop photovoltaic 
system under development at Texas Instruments. Pretreatment pro- 
cedures as well as routine evaluations of membrane parameters 
under fuel cell and solar panel constraints were established. These 
include transport properties, conductivities, and long term stability 
in HBr/Br2 environment at elevated temperatures. 


43593 Advanced fuel cell concepts for the 0.1 to 100 MW 
range. Krumpelt, M.; Ackerman, J.P.; Fee, D.C.; Herceg, 
J.E.; Lwin, Y.; Slack, C. (Argonne National Lab., Argonne, 
IL). Proceedings of the American Power Conference; 45: 470- 
473(1983). (CONF-830446—). 

From American Power conference; Chicago, IL, USA (18 
Apr 1983). 

This paper discusses several systems concepts for molten 
carbonate fuel cell (MCFC) power plants using natural gas as fuel. 
In the high-temperature reforming system, natural gas is mixed with 
a small stream of reformed gas to provide hydrogen for the gas 
cleanup, and the clean gas is reformed at 800°C to 950°C and then 
fed to the anodic side of the fuel cell. In the sensible heat reforming 
system, a recirculation blower forces a fuel gas mixture through the 
anode compartment of the fuel cell, where hydrogen is consumed 
and water vapor is generated. In the internal reforming system, the 
catalyst for the reform reaction is put into the fuel cell, eliminating 
the need for gas recirculation as in sensible heat reforming. It is de- 
termined that all three system configurations can achieve electrical 
conversion efficiencies of about 50%. 
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43594 (N—84-16642) ECUT: Energy Conversion and Uti- 
lization Technologies program. Chemical Processes project 
report, FY 1982, Wilcox, R.E. (Jet Propulsion Lab., Pasade- 
na, CA (USA)). Jul 1983. 48p. (NASA-CR—173212; JPL- 
PUB—83-58). NTIS, PC A03/MF AOl1. 

Planned research efforts and reorganization of the Project as 
the Biocatalysis Research Activity are described, including the fol- 
lowing topics: electrocatalysts, fluid extraction, ammonia synthesis, 
biocatalysis, membrane fouling, energy and economic analysis, de- 
carboxylation, microscopic reaction models, plasmid monitoring, 
and reaction kinetics. 


43595 (N—84-21439) Department of Housing and Urban 
Development, and certain independent agencies appropria- 
tions, 1984, part 2. (Committee on Appropriations (U.S. 
Senate), Washington, DC). 1984. 783p. (GPO—17-460). 
Committee on Appropriations (U.S. Senate), Washington, 
DC. 

Appropriation hearings for the National Science Foundation, 
the National Aeronautics and Space Administration, Federal Emer- 
gency Management Agency, Neighborhood Reinvestment Corpora- 
tion, and Department of Housing and Urban Development-Inde- 
pendent Agencies are presented. For individual titles, see N84- 
21440 through N84-21440. 


43596 (NP—4770447) Computerized simulation of period- 
ic absorption heat pumps. Stehmeier, D. (Technische Hochs- 
chule Aachen (Germany, F.R.). Fakultaet fuer Maschinen- 
wesen). 30 Jul 1982. 129p. (In German). NTIS (US Sales 
Only), PC A07/MF A0O1. File Number DE84770447. 

The operating behaviour of an absorption heat pump is simu- 
lated in the framework of a dissertation. First, the design and func- 
tion of single and multi stage periodic absorption heat pumps are 
described. A mathematical model is used to define the decisive 
events by means of mass, material and energy balances as well as 
appropriate formulations for the exchange of heat and mass. Finally 
the operating behaviour is treated and a comparison between exper- 
iment and simulation is made. In summarized form, it can be estab- 
lished that the periodic absorption heat pump is absolutely able to 
contribute to the reduction of the energy consumption owing to the 
quite good thermal conditions. The simple design, control and 
maintenance are points in favor of the periodic absorption heat 
pump especially in one- and two-family houses. However, a certain 
amount of development work remains to be done. 
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REFER ALSO TO CITATION(S) 32010043149, 43151, 43152, 43153, 43155, 
pn pn 43159, 43160, 43161, 43162, 43163, 43164, 43168, 43541, 43542, 
43543, 4 


43597 (BFR-R—48-1983) Surface earth heating for 30 
residential units on Solleroen. Assessment and comparison 
with group and district heating areas. Ryman, U.; Storm, N. 
(Statens Raad oer Byggnadsforskning, Stockholm 
(Sweden)). 1983. 50p. (In Swedish). NTIS (US Sales Only), 
PC A03/MF AO1. File Number DE84750575. 

In this project three different areas have been compared: 
Solleroen with 30 flats, 8 heat pumps based on earth heating. Roed- 
myren with 100 flats, district heating. Vaamhus with 18 flats, oil- 
fired group heating. The geology of Solleroen consists of sandy 
moraine with boulder inclusions. As regards operating experience 
and ground effects no problems with freezing, snow melting, 
changes in frost heave characteristics etc. have been encountered. 
Heating costs, SEK/m? of residential area, were for the periods 
1979-80 and 1980-81 as follows: Solleroen (surface earth heating) 
27:06 and 24:57 respectively. Roedmyren (district heating) 31:86 
and 40:93 respectively. Vaamhus (oil-fired group heating) 36:13 and 
41:55 respectively. Energy consumption, kWh/m? of residential 
area, was for the same two periods as follows: Solleroen 96.9 and 
92.2 respectively. Roedmyren 222.8 and 222.5 respectively. The ad- 
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ditional investment on Solleroen amounted to 176 oere/kWh saved, 
which is less than the additional investment cost for heating sys- 
tems provided on a house-by-house basis. An installed power ca- 
pacity of about 5Opercent of the nominal capacity at the design out- 
door temperature is capable of providing over 90percent of the 
total energy demand. A reduction in power capacity to about one- 
third of the nominal design power would result in an energy cover- 
age of about 7Spercent. 


43598 (BFR-R—60-1983) Heat recovery from sewage ef- 
fluent. A feasibility study for Valla Hospital, Linkoeping. 
Hedlund, A.; Litzberg, L. (Statens Raad foer Byggnads- 
forskning, Stockholm (Sweden)). 1983. 38p. (In Swedish). 
NTIS (US Sales Only), PC A03/MF AOl1. File Number 
DE84750578. 

Valla Hospital is a long-stay hospital with 450 beds, operated 
by the Oestergoetland Health Board. This work has demonstrated 
the feasibility of recovering heat from the drainage effluent from 
the hospital and using it to preheat domestic hot water supplies. 
Most of the drainage from the hospital passes through a pump 
sump, with sufficiently large capacity to even out flow variations. 
The cost of a heat recovery system is SEK 600000. The system 
would recover 918 MWh/year of heat, and have a theoretical pay- 
back time of 4.3 years. 


43599 (CONF-840803—11) Parameters affecting air leak- 
age in east Tennessee homes. Gammage, R.B.; Hawthorne, 
A.R.; White, D.A. (Oak Ridge National Lab., TN (USA); 
Tennessee Univ., Knoxville (USA)). 1984. Contract AC05- 
840R21400. 7p. NTIS, PC A02/MF A0Ol; 1; GPO Dep. 
File Number DE84016606. 

From 3. international conference on indoor air quality and 
climate; Stockholm, Sweden (20 Aug 1984). 

Portions are illegible in microfiche products. 

A major pathway for loss of conditioned air in east Tennes- 
see homes with externally located heating, ventilation, and air-con- 
ditioning (HVAC) systems is leakage in the ductwork. The average 
infiltration rate, as measured by Freon-12 tracer gas dilution, nearly 
doubles if the central duct fan is operating; duct-fan on and duct- 
fan off measurements of the rate of air exchange gave mean values 
of 0.78 and 0.44 h™}, respectively, in a total of 31 homes. Specific 
leakage areas measured by the blower-door, pressurization-depres- 
surization technique are affected to a lesser extent by inclusion of 
the ductwork volume within the total volume of the house that is 
being pressurized; the average increment in the specific leakage 
area for a subset of 7 of the study homes is about 15%. For homes 
that have central HVAC systems, weatherization and energy con- 
servation programs should be cognizant of the seriousness of air 
and energy losses that can be caused by leaking ductwork. 6 refer- 
ences, 2 tables. 


43600 (CONF-840804—34) Numerical analysis of a kine- 
matic Stirling-cycle heat pump for space conditioning applica- 
tions. Domingo, N.; Jackson, W.L.; Chen, F.C. (Oak Ridge 


National Lab., TN (USA)). 1984. Contract AC05- 
840R21400. 7p. NTIS, PC A02; 3; GPO Dep. File Number 
DE84016665. 

From Intersociety energy conversion engineering confer- 
ence; San Francisco, CA, USA (19 Aug 1984). 

Paper copy only, copy does not permit microfiche produc- 
tion. 

A computer simulation was performed on a kinematic Stir- 
ling heat pump (modified from the GPU-3 heat engine mode) using 
the NASA third-order code. The effects of outdoor air tempera- 
ture, mean gas pressure, crank speed, dead volume, and working- 
space isothermalization were investigated. It was found that COP 
and heat capacity were relatively insensitive to outdoor air tem- 
peratures. 


43601 (CONF-840804—37) Comparative analysis of cool 
storage systems based on ice and clathrates. Tomlinson, J.J.; 
Olszewski, M.; Geist, G.A. (Oak Ridge National Lab., TN 
(USA)). 1984. Contract AC05-840R21400. 6p. NTIS, PC 
A02/MF A011; 1; GPO Dep. File Number DE84016604. 

From Intersociety energy conversion engineering confer- 
ence; San Francisco, CA, USA (19 Aug 1984). 

Portions are illegible in microfiche products. 
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Cool storage systems coupled to split system air conditioners 
can effectively shift ~ 95% of the electrical demand for residential 
cooling to offpeak periods. A technical and economic analysis of 
three cool storage configurations using ice or clathrates is present- 
ed. Results of this analysis show that a direct contact system with a 
6°C clathrate is the most efficient of the storage systems analyzed. 
However, to break even with a simple air conditioning system, a 
nonpressurized storage medium is a requirement for cool storage 
systems. 


43602 (CONF-840804—40) Sensitivity of absorption 
cycle calculations to fluid errors calculated stochas- 
tically. Patterson, M.R.;-Perez-Blanco, H. (Oak Ridge Na- 
tional Lab., TN (USA)). 1984. Contract AC05-840R21400. 
10p. NTIS, PC A02; 3; GPO Dep. File Number 
DE84016591. 

From Intersociety energy conversion engineering confer- 
ence; San Francisco, CA, USA (19 Aug 1984). 

Paper copy only, copy does not permit microfiche produc- 
tion. 

Advanced absorption cycle calculations call for high-temper- 
ature property data. There is in most cases an uncertainty associat- 
ed with those data. This work is focused on determining how those 
uncertainties influence the reliability of cycle calculations. It is 
found that in single-effect cycles, relatively large data uncertainties 
may be tolerated. Double-effect cycles call for relatively small un- 
certainties for the calculations to be meaningful. 


43603 (CONF-840819—1) Passive solar/earth sheltered 
office/dormitory cooling season thermal performance. Chris- 
tian, J. (Oak Ridge National Lab., TN (USA)). 1984. Con- 
tract AC05-84OR21400. 18p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE84016662. 

From Doing better: setting an agenda for the second decade; 
Santa Cruz, CA, USA (14 Aug i984). 

Portions are illegible in microfiche products. 

Continuous detailed hourly thermal performance measure- 
ments have been taken since February 1982 in and around an occu- 
pied, underground, 4000 ft? office/dormitory building at the Oak 
Ridge National Laboratory in Oak Ridge, Tennessee. This building 
has a number of energy saving features which have been analyzed 
relative to their performance in a southeastern US climate and with 
respect to overall commercial building performance. This analysis 
documents cooling season performance, as well as effects of earth 
contact, interior thermal mass, an economizer cycle and interface of 
an efficient building envelope with a central three-ton heat pump. 
The Joint Institute Dormitory obtains a cooling energy savings of 
about 30% compared with an energy-efficient, above-grade struc- 
ture and has the potential to save as much as 50%. The proper in- 
stallation of the overhand, interior thermal mass, massive supply 
duct system, and earth contact team up to prevent summertime 
overheating. From May through September, this building cost a 
total of $300 (at 5.7 cents/kWh) to cool and ventilate 24 hours per 
day. Besides thermal performance of the building envelope, exten- 
sive comfort data was taken illustrating that at least 90% of the oc- 
cupants are comfortable all of the time according to the PMV 
measurements. 


43604 (CONF-840819—3) HVAC and water heating 
system field test experiences at the Tennessee Energy Conser- 
vation in Housing (TECH) complex. Baxter, V.D.; McGraw, 
B.A. (Oak Ridge National Lab., TN (USA); Tennessee 
Univ., Knoxville (USA). Energy, Environment and Re- 
sources Center). 1984. Contract AC05-840OR21400. 35p. 
NTIS, PC A03/MF A0Ol; 1; GPO Dep. File Number 
DE84016661. 

From Doing better: setting an agenda for the second decade; 
Santa Cruz, CA, USA (14 Aug 1984). 

Portions are illegible in microfiche products. 

The TECH complex has been utilized since 1976 as a field 
test site for several novel and conventional space conditioning and 
water heating systems. Systems tested include the Annual Cycle 
Energy System (ACES), solar space heating systems (hydronic and 
air), parallel and series solar assisted heat pumps, air-type solar 
heating with off-peak storage, passive solar heating, two conven- 
tional air-to-air heat pumps, an air-to-air heat pump with desuper- 
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heater water heater, and horizontal coil and multiple shallow verti- 
cal coil ground-coupled heat pumps. System descriptions and test 
results are presented as well as performance observations. 


43605 (CONF-840819-——4) National program planning: 
philosophy and example. Lundy, T.S. (Oak Ridge National 
Lab., TN (USA)). 1984. Contract AC05-840R21400. 7p. 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE84016660. 

From Doing better: setting an agenda for the second decade; 
Santa Cruz, CA, USA (14 Aug 1984). 

Portions are illegible in microfiche products. 

This paper shares background information, philosophy of ap- 
proach, and current status for planning of national scope which 
concentrates on research needed to improve energy efficiencies of 
the thermal envelopes of our national stock of buildings. This spe- 
cific effort, initiated during 1977, has resulted in two major national 
planning documents with a third now conceived. 


43606 (CONF-840819—5) Benefits of replacing residen- 
tial central air conditioning systems. McLain, H.; Golden- 
berg, D. (Oak Ridge National Lab., TN (USA)). 1984. Con- 
tract AC05-840OR21400. 13p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE84016663. 

From Doing better: setting an agenda for the second decade; 
Santa Cruz, CA, USA (14 Aug 1984). 

Portions are illegible in microfiche products. 

The benefits of replacing a unit having an EER of 6 with a 
unit having an EER of 10 in a prototypical two story house located 
in 32 US cities are examined. The DOE-2.1A building simulation 
model was used to predict the energy savings associated with this 
action. The reasonableness of the model for this study was con- 
firmed by comparing the DOE-2.1A predicted energy use data with 
measured energy use data for the ACES control house in Knox- 
ville, Tennessee, and four specially metered houses in Little Rock, 
Arkansas. It is predicted that the seasonal efficiencies (SEERs) of 
correctly sized units will vary from 0.6 of the rated EERs in the 
northern part of the country, to 0.8 of the rated EERs in the 
middle part of the country, and to about the rated EERs in the 
lower southern part of the country. Oversized units were predicted 
to have lower SEERs. Using 1982 capital and electrical energy 
costs, simple payback periods were calculated to be as low as 5 
years in the lower south regions to about 10 to 15 years in the 
upper south regions. If the air conditioning unit needs replacement, 
the simple payback period for the incremental cost of installing a 
high-efficiency unit was calculated to be about 2 to 5 years in these 
regions. Further savings would be realized if existing oversized 
units were replaced with properly sized high-efficiency units. 


43607 (CONF-840856—1) Evaluating the effectiveness of 
selected residential energy conservation strategies on black, 
elderly, and poor minority population groups. Teotia, A.; 
Levine, E.; South, D.; Anderson, J.; Conley, L. (Argonne 
National Lab., IL (USA)). 1984. Contract W-31-109-ENG- 
38. 17p. NTIS, PC A02/MF A0Ol; 1; GPO Dep. File 
Number DE84016176. 

From National conference on energy conservation program 
evaluation; Chicago, IL, USA (27 Aug 1984). 

Portions are illegible in microfiche products. 

The effect of high energy costs has been uneven for different 
population groups. For 1979, households of black, elderly, and poor 
persons were estimated to spend 8.9%, 8.6%, and 14.3% of their 
income on residential energy, respectively, compared to 6.2% for 
the average US household. This gap was highest in the northeast- 
ern US. This paper analyzes the potential effect of selected energy 
conservation strategies on energy consumption and expenditures in 
minority households. Four strategies that improve the thermal in- 
tegrity of a structure were selected. The preliminary effects were 
measured for the targeted categories of black, elderly, and poor 
households in terms of: (1) the number of households affected, (2) 
energy savings in Btu, and (3) expenditure savings as a percentage 
of the household’s primary heating fuel bill. The evaluation indi- 
cates that the savings potential can be significant in many instances. 
For example, adding attic insulation where none was present in 
single-family homes with black, elderly, and poor households could 
lower space heating fuel bills by 30 to 50%. Savings vary greatly 


by region and fuel type, and impacts of the other three strategies 
were somewhat lower. 
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43608 (CONF-840856—2) One year may not be enough: 
BPA residential weatherization impacts after two years. 
Keating, K.M.; Hirst, E. (Bonneville Power Administration, 
Portland, OR (USA); Oak Ridge National Lab., TN 
(USA)). 1984. Contract AC05-840R21400. 1lp. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE84016707. 

From National conference on energy conservation program 
evaluation; Chicago, IL, USA (27 Aug 1984). 

Conservation program evaluations are customarily per- 
formed soon after the program intervention occurs, and are usually 
concerned with estimates of first year impacts. This paper describes 
the results of a follow-up evaluation two years after program inter- 
vention. The evaluation follows the energy use of the same cohorts 
of households from one year before the program to two years after. 
The cohorts were participants, partial participants, and a compari- 
son group of eligible nonparticipants. The findings should encour- 
age program managers and motivate evaluators to use more longi- 
tudinal] evaluation research. 


43609 (CONF-8206261—, pp 155-163) H-Bahn-construc- 
tion of the railroad, the station building and the service hall 
for the demonstration plant Dortmund. Hillmer. 1982. (In 
German). NTIS (US Sales Only), PC A08/MF AOl. File 
Number T184770433. 

From 9. status seminar on short distance transportation re- 
search; Garmisch-Partenkirchen, F.R. Germany (21 Jun 1982). 

The guideway, comprising reinforced-concrete deep-bored 
piles for the foundations, 5 - 16 m high steel track support columns 
and steel box section track beams with a max. 38,5 m span between 
supports, has to a large extent already been manufactured and as- 
sembled. This report describes the quality assurance procedure with 
regard to the material used and the welding work undertaken. The 
station buildings, as well as the maintenance shed, have stell sup- 
port structures and aluminium sandwich-type cladding. The mainte- 
nance shed has a service and transfer platform for mounting the 
running gear on the track beams, to provide access to the running 
gear for maintenance purposes and for interchanging the passenger 
vehicles with the maintenance vehicle. According to the plan, the 
permanent installation described above will be completed, assem- 
bled and handed over for commissioning of the vehicles and the 
safety and control equipment in the year ending September 1982. 


43610 (DOE/BP—278) Ventilation in commercial build- 
ings. (Seton, Johnson, and Odell, Inc., Portland, OR 
(USA)). 22 Jun 1984. 30p. NTIS, PC A03/MF A0O1; 1; GPO 
Dep. File Number DE84015316. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The 173 buildings used as data points for this study were 
buildings audited during the period from January, 1981 through 
March 1984. Data reduction for the audits was done in keeping 
with the current Bonneville Power Administration (BPA) major 
commercial building type divisions for load forecasting: large 
office, small office, large retail, small retail, grocery, school, restau- 
rant, hotel/motel, hospital, warehouses, multi-family housing, and 
others. The following conclusions were drawn with limitations. 
ASHRAE Design occupancies are generally significantly higher 
than actual building occupanices. Like most engineering standards, 
ASHRAE standards use a worst-case condition and add a factor of 
safety. Since designers meet code by designing a system where the 
quantity of outside air is calculated by the product of the required 
air flow per person times occupancy, the resulting nominal ventila- 
tion rates based on actual occupancy will also be significantly 
higher than the required per occupant ventilation rates. Actual ven- 
tilation rates are not equal to nominal ventilation rates in many 
buildings due to fan cycling, economizer operation, significant infil- 
tration due to door opening, and general misdesign, misuse, or mis- 
operation of HVAC equipment. (DMC) 


43611 (DOE/CE—0094) Institutional manager's guide to 
energy conservation. (Opportunity Systems, Inc., Washing- 
ton, DC (USA)). 1984. Contract AC01-81CS64571. 17p. 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE84015458. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 
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This booklet highlights the key elements of the manager's 
role in effective energy conservation. It addresses the concerns and 
responsibilities of institutional managers in conducting successful 
energy conservation programs. It describes the tasks, potential 
problem areas, and documented success stories. This booklet is par- 
ticularly helpful for managers of schools and hospitals. (DMC) 


43612 (DOE/CS/20287—1) Energy conservation guide- 
lines for the Sheffield block development. Volume 1. New 
construction. Third edition. Hartkopf, V. (Carnegie-Mellon 
Univ., Pittsburgh, PA (USA). Inst. of Building Sciences). 
Jun 1981. Contract AC02-79CS20287. 16lp. NTIS, PC 
A08/MF AOI; 1; GPO Dep. File Number DE84014905. 

Portions are illegible in microfiche products. 

The purpose of the project is to identify and demonstrate, on 
a community-wide basis, the impact of energy conservation in an 
urban setting. The location selected for the study is Pittsburgh's 
neighborhood of Manchester, a community whose deteriorating, 
but historically significant housing represents one of the greatest 
challenges in the redevelopment of a viable community. The work 
was divided into two distinct but interrelated parts - the inner city 
case study and demonstration project. The Inner City Case Study 
consisted of recording energy related conditions in Manchester and 
using the results to establish guidelines for neighborhood energy 
planning. Developing a block of energy-efficient new and rehabili- 
tated housing to serve as a working example and a stage for future 
study is the purpose of the Demonstration Project. The Guidelines 
complete the energy design recommendations for Manchester Citi- 
zens Corporation’s development of the 1300 block of Sheffield 
Street. This set of guidelines is the contribution of the Carnegie- 
Mellon research team to the project and is meant to be used as 
working tools for the architects and the developer of the project in 
design, construction and financing. The project deals with the reha- 
bilitation of abandoned structures, the retrofitting of existing hous- 
ing units and the construction of new housing units on vacant land. 
The guidelines are specific recommendations and are not necessari- 
ly replicable to other sites in the Pittsburgh vicinity. This is mainly 
because of the favorable financing instruments available to the Shef- 
field Block Development (6.25% permanent financing with a 5% 
downpayment which is even better than the 8.5% on which the 
evaluations are based). Since design, financing measures, and con- 
struction techniques differ for new construction and rehabilitation/ 
retrofit, two separate sets of guidelines have been developed. This 
volume contains guidelines for new construction. 


43613 (DOE/CS/20287—2) Energy conservation guide- 
lines for the Sheffield Block Development. Volume 2. Reha- 
bilitation. (Carnegie-Mellon Univ., Pittsburgh, PA (USA)). 
Jun 1981. Contract AC02-79CS20287. 149p. NTIS, PC 
A07/MF AOl1; 1; GPO Dep. File Number DE84014908. 

Portions are illegible in microfiche products. 

The Guidelines complete the energy design recommenda- 
tions for Manchester Citizens Corporation’s development of the 
1300 block of Sheffield Street. This set of guidelines is the contribu- 
tion of the Carnegie-Mellon research team to the project and is 
meant to be used as working tools for the architects and the devel- 
oper of the project in design, construction and financing. The 
project deals with the rehabilitation of abandoned structures, the 
retrofitting of existing housing units and the new construction of 
housing units on vacant land. The guidelines are specific recom- 
mendations, and are not necessarily replicable to other sites in the 
Pittsburgh vicinity. This is mainly because of the very favorable fi- 
nancing instruments available to the Sheffield Block Development 
(6.25% permanent financing with a 5% down payment which is 
even better than the 8.5% on which the evaluations are based). 
Since design, financing measures, and construction techniques differ 
for new construction and rehabilitation/retrofit, two separate sets 
of guidelines have been developed. This volume contains only 
guidelines for Rehabilitation and Retrofit. New Construction guide- 
lines are contained in another volume. 32 references, 16 figures. 
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43614 (DOE/NBM—4016033) Documentation of the Pa- 
cific Northwest nonresidential buildings feasibility survey. 
Volume III. Annual energy consumption. Cameron, L.A. 
(Westat, Inc., Rockville, MD (SAY USDOE Bonneville 
Power ‘Administration, Portland, OR). 1982. Contract EB- 
78-C-01-6367. 154p. NTIS, PC A08/MF AO1; 1; GPO Dep. 
File Number DE84016033. 

Portions are illegible in microfiche products. 

This three-volume report describes the results of a survey of 
commercial building composition and energy use in three North- 
west cities: Portland, Oregon; Seattle, Washington; and the Tri- 
Cities, Washington. This study provides the most comprehensive 
information now available on Pacific Northwest commercial build- 
ings and their energy consumption. The study, called the Nonresi- 
dential/Commercial Buildings Energy Consumption Feasibility 
Study, was conducted by Westat, Inc., between October 1979 and 
January 1981. The study was jointly funded by the Energy Infor- 
mation Administration and the Bonneville Power Administration, 
both of the US Department of Energy. The Westat study has been 
previously described in: Nonresidential/Commercial Buildings 
Energy Consumption Feasibility Study: Final Report, published by 
the Energy Information Administration, US Department of Energy, 
February 1982 (Contract No. EI-78-C-01-6367). That final report 
focuses on the methods and techniques used to develop the sample 
and conduct the surveys. This report focuses on the findings of the 
surveys, rather than the methodology. This report presents a sum- 
mary of the findings in textual form. In addition, it presents detailed 
statistical findings in tabular form. Specifically: Volume One de- 
scribes findings on general building and thermal shell characteris- 
tics. Volume Two describes building equipment characteristics. 
Volume Three focuses on buildings’ annual energy consumption. 
This report, containing volume three, adds significantly to informa- 
tion on the composition of Pacific Northwest commercial buildings 
and their energy use. It may also serve to illuminate strengths and 
weaknesses of the methodologies of the Westat study. These in- 
sights should prove valuable in designing future commercial sur- 
veys, and in designing energy conservation programs for commer- 
cial buildings. 105 tables. 


43615 (DOE/NBM—4016038) Documentation of the Pa- 
cific Northwest nonresidential buildings feasibility survey. 
Volume II. Equipment characteristics. Cameron, L.A. 
(Westat, Inc., Rockville, MD (USA); USDOE Bonneville 
Power Administration, Portland, OR). 1982. Contract EB- 
78-C-01-6367. 245p. NTIS, PC Al1/MF AOl1; 1; GPO Dep. 
File Number DE84016038. 

Portions are illegible in microfiche products. 

This three-volume report describes the results of a survey of 
commercial building composition and energy use in three North- 
west cities: Portland, Oregon; Seattle, Washington; and the Tri- 
Cities, Washington. This study provides the most comprehensive 
information now available on Pacific Northwest commercial build- 
ings and their energy consumption. The study, called the Nonresi- 
dential/Commercial Buildings Energy Consumption Feasibility 
Study, was conducted by Westat, Inc., between October 1979 and 
January 1981. The study was jointly funded by the Energy Infor- 
mation Administration and the Bonneville Power Administration, 
both of the US Department of Energy. The Westat study has been 
previously described in: Nonresidential/Commercial Buildings 
Energy Consumption Feasibility Study: Final Report, published by 
the Energy Information Administration, US Department of Energy, 
February 1982 (Contract No. EI-78-C-01-6367). That final report 
focuses on the methods and techniques used to develop the sample 
and conduct the surveys. This report focuses on the findings of the 
surveys, rather than the methodology. This report presents a sum- 
mary of the findings in textural form. In addition, it presents de- 
tailed statistical findings in tabular form. Specifically: Volume One 
describes findings on general building and thermal shell characteris- 
tics. Volume Two describes building equipment characteristics. 
Volume Three focuses on buildings’ annual energy consumption. 
This report, containing volume two, adds significantly to informa- 
tion on the composition of Pacific Northwest commercial buildings 
and their energy use. It may also serve to illuminate strengths and 
weaknesses of the methodologies of the Westat study. These in- 
sights should prove valuable in designing future commercial sur- 
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veys, and in designing energy conservation programs for commer- 
cial buildings. 100 tables. 


43616 (DOE/R8/00457—T1) Kanab senior citizens’ 
center. Final report. (Creamer and Noble, Inc., St. George, 
UT (USA)). May 1981. Contract FG48-79R 800457. 3p. 
NTIS, PC A02; 3; GPO Dep. File Number DE84015678. 

Paper copy only, copy does not permit microfiche produc- 
tion. 

The renovation of an old, abandoned rock masonry/concrete 
water storage reservoir into a Senior Citizens’ Activity Center is 
described. The facility includes a general office, complete kitchen, 
dining/meeting areas, recreation area, and associated sanitary and 
utility improvements. (MHR) 


43617 (DOE/R8/07312—T1) Energy conserving interior 
window treatments. Final progress report. Windley, L.K. 
(Utah State Univ., Logan (USA)). 1983. Contract FG48- 
81R807312. 5p. NTIS, PC A02/MF AOI; 1; GPO Dep. File 
Number DE84015788. 

Portions are illegible in microfiche products. 

This final report summarizes the results of a project to de- 
velop, evaluate, revise, demonstrate, and disseminate a booklet and 
four slide/tape presentations concerning energy conserving interior 
window treatments. The purpose was to train home eccnomists in 
Utah so that they could teach others how to construct, mount, and 
select energy conserving interior window treatments. As a result, 
33 home economists received training; slide and tape sets are avail- 
able; and a booklet entitled Energy Efficient Interior Window 
Treatments was written. (DMC) 


43618 (DTH-LET-RE—82-2) Groundwater heat-pump 
systems. Pt. 4. Thermal conditions in the groundwater bearing 
layers utilized by groundwater heat pumps. Niemi Soerensen, 
S.; Qvale, B. (Danmarks Tekniske Hojskole, Lyngby. Lab. 
for Energiteknik). Dec 1982. 86p. (In Danish). NTIS (US 
Sales Only), PC A05/MF A01. File Number DE84750564. 
Various heat-pump configurations for 2-well systems have 
been investigated with regard to temperature effects of ground- 
water recovery and the thermal sevice life of the system. Comput- 
erized calculations were based on circulation of 1 m*/hour yearly 
and temperature drop on the evaporator 2degC and 3deg C. Serv- 
ice. life of a pump is prolonged for greater distance between the 
wells, thinner cover layer and smaller temperature gradient on 
evaporator. Clay layers thickness between two aquifer layer has es- 
sential effect on the thermal conditions of recovered ground water. 
Permeability of aquifers and clay layer, aquifer thickness and other 
parameters affect the temperature of pumped ground water. 


43619 (DTH-LET-RE—82-2) Groundwater heat pump 
systems. Pt. 5. Designing and dimensioning. Construction. 
Balstrup, T.; Niemi Soerensen, S.; Qvale, B. (Danmarks 
Tekniske Hojskole, Lyngby. Lab. for Energiteknik). Dec 
1982. 63p. (In Danish). NTIS (US Sales Only), PC A04/MF 
A01. File Number DE84750565. 

Recommendations are given for the preliminary geohydrolo- 
gical exploration on a site, where ground source heat plants have to 
be installed. Required heat effect of a heat pump is the basis for the 
necesary ground-water flow calculations. Various drilling methods 
and permeability determination are presented. Pump types to be 
used for ground-water recovery and instrumentation useful in locat- 
ing clogging are described. Design of particular heat-pumps and 
their dimensions depend on the size of heated object and price of 
the entire system which is difficult to estimate more generally. 
Groundsource heat pumps generally are more suitable for larger 
units (several houses etc.) (EG). 


43620 (DTH-LET-RE—82-2) Groundwater heat pump 
systems. Pt. 3. Practical experience with — heat 
pump systems. Niemi Soerensen, S.; Qvale, B.;. (Danmarks 
Tekniske Hojskole, er Lab. for Energiteknik). Dec 
1982. 78p. (In Danish IS (US Sales Only), PC A0S/MF 
AOl1. File Number DE84750566. 

Ground source heat pumps are quite expensive and should 
be established in bigger houses. Filtration layer has to be thicker fo 
the draining tube than for the recovery tube in order to avoid sand- 
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clogging etc. Drainage tube should be if possible placed down- 
streams from the recovery tube. Ground water corrodes most evap- 
orator materials. The best effect is achieved when heat pump is op- 
erated on low temperature through the whole heating season. Price 
of an average heat-pump is difficult to evaluate, as drillings depend 
on local conditions, but is generally between 250 DKr/m? and 500 
Dkr/m? heated area. 


43621 (LBL—17846) Review of lighting control equip- 
ment and applications. Verderber, R.R. (Lawrence Berkeley 
Lab., CA (USA)). May 1984. Contract AC03-76SF00098. 
16p. (CONF-840538—1). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE84015961. 

From Pacific Gas and Electric’s great energy expo; Oakland, 
CA, USA (22 May 1984). 

Lighting control equipment is reviewed with respect to its 
role in the building application. The elements of a control system 
include the light controller, sensor, and communicator. Each type 
of equipment has a best use that depends on the specific control 
strategies and application. The applications discussed are retrofit, 
renovation, and new construction. The simplest controls are best 
used in retrofits where installation costs must be minimized. In new 
construction the most sophisticated controls can be cost-effective. 


43622 (LBL—17898) Energy conservation through effec- 
tive building control; closing the feedback loop. Warren, M.L. 
(Lawrence Berkeley Lab., CA (USA)). Jul 1984. Contract 
ACO03-76SF00098. 10p. (CONF-840819—2). NTIS, PC A02/ 
MF AOl1; 1; GPO Dep. File Number DE84016006. 

From Doing better: setting an agenda for the second decade; 
Santa Cruz, CA, USA (14 Aug 1984). 

Portions are illegible in microfiche products. 

Experiences with several new state of the art office buildings 
is discussed. It is important to close the feedback loop from the 
actual building operation back to the engineering and design com- 
munity by examining problems in new and retrofit buildings after 
occupancy. 


43623 (LBL—17929) Fluorescent fixtures and ballasts. 
Verderber, R.R. (Lawrence Berkeley Lab., CA (USA)). 
May 1984. Contract AC03-76SF00098. 16p. (CONF- 
840591—1). NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File 
Number DE84016007. 

From Utilities and lighting seminar; San Francisco, CA, 
USA (21 May 1984). 

Portions are illegible in microfiche products. 

The basic parameters of a fluorescent lighting system that 
affect the illumination level are discussed. The parameters include 
the thermal performance of the fixture and the ballast factor, volt- 
age regulation, and thermal regulation of the ballast/lamp system. 
Fixtures determine the minimum lamp-wall temperature of the 
lamps and are described as hot or cold. That is, the lamp-wall tem- 
peratures can vary from 39 to 61°C. In general, cool fixtures tend 
to provide higher light levels and are more efficacious for a given 
ballast/lamp system. Solid-state fluorescent ballast/lamp systems 
have been measured and show a variation in light output from 6170 
to 3780 lumens for the two-lamp, F-40, T-12, rapid-start lamps. 
Lighting designers must obtain this information in order to accu- 
rately predict illumination levels in a space. 


43624 (LBL—18065) Control of daylight-linked lighting 

systems, Rubinstein, F.M.; Ward, G. (Lawrence Berkeley 

Lab., CA (USA)). Jun 1984. Contract AC03-76SF00098. 6p. 

CONF-8409108—2). NTIS, PC A02/MF A0Ol; 1; GPO 
ep. File Number DE84015995. 

From IEEE-IAS meeting; Chicago, IL, USA (30 Sep 1984). 

Portions are illegible in microfiche products. 

The components of a daylight-linked lighting system are de- 
scribed and three simple control algorithms that can be incorporat- 
ed into a control system to achieve the design objective of constant 
task illuminance are presented. 
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43625 (N—83-35499) NECAP 4.1: NASA’s energy-cost 
analysis program user's manual. Jensen, R.N.; Henninger, 
R.H. (National Aeronautics and Space Administration, 
Hampton, VA (USA). Langley Research Center). Jul 1983. 
268p. (NASA-TM—83238). NTIS, PC A1l2/MF AO1. 

The Enery Cost Analysis Program (NECAP) is a powerful 
computerized method to determine and to minimize building energy 
consumption. The program calculates hourly heat gain or losses 
taking into account the building thermal resistance and mass, using 
hourly weather and a response factor’ method. Internal tempera- 
tures are allowed to vary in accordance with thermostat settings 
and equipment capacity. A simplified input procedure and numer- 
ous other technical improvements are presented. This Users Manual 
describes the program and provides examples. 


43626 (NP—4750556) Energy-conserving in 
buildings. (Byggestyrelsen, Copenhagen Gemma. May 
1983. 42p. (CONF-8206238—Pt.1). NTIS (US Sales Only), 
PC A03. File Number DE84750556. 

From U.N. seminar; Gaevle, Sweden (1 Jun 1982). 

Since 1975 Denmark has implemented several energy econo- 
my programmes. These programmes concern mainly existing build- 
ings, but must also be seen in relation to the Danish Building Regu- 
lations, which contain requirements to new buildings. In this 
review, attention is mainly focused on existing buildings. The "Act 
on Reduction of Energy Consumption in Buildings” (enclosed), 
which entered into force on 19 June 1981, is the most important 
instrument employed in the efforts to reduce energy consumption. 
Where conditions permit the Act aims at bringing existing buildings 
up to the standards applying to new buildings. New buildings are 
also discussed. This area is regulated by the Danish Building Regu- 
lations which, with authority in the Building Code, lay down de- 
tailed rules and standards for this category of buildings. In connec- 
tion with the exploitation of renewable energy resources, an Act 
was passed in 1979, providing for government grants for the instal- 
lation of plant for the exploitation of solar energy, wind energy, 
terrestrial heat, biogas, straw, and similar energy resources. The ef- 
forts to economize on energy in Denmark have been - and still are - 
based mainly on a combination of voluntary grant programmes, 
compulsory control schemes and the Government's price and 
energy policy, which incorporates various levies on oil, petrol, 
electricity, etc. 


43627 (NP—4750572) Groundwater heat pump systems. 
Pt. 1. Groundwater heat pumps - a concise information. Bal- 
strup, T.; Niemi Soerensen, S.; Qvale, B. (Geoteknisk Inst., 
Lyngby (Denmark)). Dec 1982. 45p. (In Danish). NTIS (US 
Sales Only), PC A03. File Number DE84750572. 

Ground water situation is essential for ground-source heat 
pumps, therefore boreholes have to avoid being clogged, especially 
the draining well. Heat pumps have to be carefully dimensioned 
with regard to potential auxiliary heat sources. Drilling price de- 
pends on the distance to aquifer and can vary for different sites, as 
deep drilling is much more expensive. Ground-source heat-pumps 
have usually a higher effect and better economy than e.g. air heat 
pumps due to the stable temperature of ground water through the 
whole year. Choice of a heat pump in every specific case has to be 
based on the local installation possibilities and economic consider- 
ations. 


43628 (ORNL/CON—144) Investigation of an ejector 
heat pump by analytical methods. Hsu, C.T. (Oak Ridge Na- 
tional Lab. TN (USA)). Jul 1984. Contract ACO05- 
840R21400. 63p. NTIS, PC A04/MF A01; GPO Dep. File 
Number DE84016675. 

Using existing theories of ejector design, the optimum geom- 
etry of a high-efficiency ejector - including mixing section cross- 
sectional area, mass flow entrainment rate, ejector efficiency, and 
overall COP - for a heat pump cycle was determined. A parametric 
study was performed to evaluate the COP values for different oper- 
ating conditions. A sensitivity study determined th effects of nozzle 
efficiency and diffuser efficiency on the overall ejector heat pump 
COP. The off-design study estimated the COP for an ejector heat 
pump operating at off-design conditions. Refrigerants 11, 113, and 
114 are three of the halocarbons which best satisfy the criteria for 
an ejector heat pump system. The estimated COPs were 0.3 for the 
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cooling mode and 1.3 for the heating mode at standard operating 
conditions: a boiler temperature of 93.3°C (200°F), a condenser 
temperature of 43.3°C (110°F), and an evaporator temperature of 
10°C (50°F). Based on the same operating conditicns, an optimum 
ejector geometry was estimated for each of the refrigerants R-11 
and R-113. Since the COP values for heating obtained in this analy- 
sis are greater than unity, the performance of an ejector heat pump 
operating in the heating mode should be competitive with that of 
oil- or gas-fired furnaces or electrical resistance heaters. 


43629 . (ORNL/CON—151) Cooling season performance 
of an earth-sheltered office/dormitory building in Oak Ridge, 
Tennessee. Christian, J.E. (Oak Ridge National Lab., TN 
(USA)). Jul 1984. Contract AC05-840R21400. 99p. NTIS, 
PC A05S/MF A01; GPO Dep. File Number DE84016679. 

Detailed hourly measurements taken in and around an under- 
ground office-dormitory building for two summers document 
energy savings; whole building-component interface problems; and 
specific cooling contributions from earth contact, interior thermal 
mass, and an economizer. The Joint Institute Dormitory (JID) 
saves about 30% compared with well-built above-grade buildings in 
a climate typical of Oak Ridge, Tennessee, and has the potential to 
save as much as 50%. The detailed measurements, which include 
extensive thermal comfort data, indicate that at least 90% of the oc- 
cupants are comfortable all of the time. The thermal performance 
measurements and analysis determine that the peak cooling require- 
ment of this building is 50% less than that of well-built above-grade 
structures, permitting a cost savings on insialled cooling capacity. 
The dominant building components contributing to the good ther- 
mal performance are the structural thermal mass, the earth-covered 
roof, and the earth contact provided by the bermed walls and slab 
floor. The 372-m? (4000 gross ft?) building used about $300 (at 5.7 
cents/kWh) to cool and ventilate from May through September. 
Eliminating a number of building design and construction anomalies 
could improve the whole-building performance and reduce the sea- 
sonal cooling cost another $85. Close examination of the thermal 
performance of this building revealed that a very efficient heat 
pump and thermally sound envelope do not necessarily produce ot- 
pimum performance without careful attention given to component 
interface details. 8 references, 24 figures, 12 tables. 


43630 (ORNL/CON—158) Process evaluation of the 
Bonneville Power Administration Interim Residential Weath- 
erization Program. Lerman, D.I.; Bronfman, B.H. (Oak 
Ridge National Lab., TN (USA)). Aug 1984. Contract 
AC05-840R21400. 90p. NTIS, PC A05/MF A0l; GPO 
Dep. File Number DE84016644. 

A process evaluation of the Bonneville Power Administra- 
tion (BPA) Interim Residential Weatherization Program was con- 
ducted between December of 1983 and March of 1984. For this 
evaluation seven of the utility participants were visited, as were the 
four BPA area offices serving those utilities. Interviews were also 
conducted with key staff members at BPA headquarters in Port- 
land. This report describes the Interim Program and the elements 
of the BPA organizational structure involved in management of the 
program. It deals also with the implementation process at the seven 
utilities involved in the evaluation; perceptions of the key actors as 
to the strengths and weaknesses of the program; the adequacy of 
the BPA reimbursement for utility administrative expenses; and fi- 
nally lessons for the Long-Term Program, the BPA residential pro- 
gram which followed the Interim Program in October 1983. 


43631 (ORNL/SUB—78-7556/3) Corrosiveness testing of 
thermal insulating materials. Sheppard, K.; Weil, R. (Stevens 
Inst. of Tech., Hoboken, NJ (USA). Dept. of Materials and 
Metallurgical Engineering). Aug 1984. Contract AC05- 
840OR21400. 48p. NTIS, A03/MF A01; GPO Dep. File 
Number DE84016645. 

A study was conducted to provide the data to form the basis 
for a method to test the corrosiveness of various thermal insulating 
materials used in residential structures. The insulating materials 
tested included celluloses containing several different fire-retarding 
additives, glass fibers some of which had been intentionally made 
more corrosive, mineral wool and urea-formaldehyde (UF) foam. 
Experiments were conducted with steel, copper and aluminum cou- 
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pons embedded in samples of the different insulating materials at 
45°C and 75% RH, both with and without a thermal gradient of 
10°C to cause condensation. When there was no temperature gradi- 
ent, the corrosion rates of the three metals tested were negligible 
indicating that in the absence of condensation or a water leak there 
is little likelihood of corrosion in the insulating materials tested. 
Some field tests were conducted in attics in three locations. Steel, 
copper and aluminium coupons were placed in the attics in a way 
to enable condensation to occur. Several possible accelerated test 
procedures were investigated. Because of the widely differing phys- 
ical properties of thermal insulating materials used in residences and 
because some insulations were not wetted so as to provide a contin- 
uous electrical path which is a necessity for the electrochemical 
methods, it became apparent that leachants had to be used. The jus- 
tification for using leachants was that the test results showed that 
the corrosive electrolyte appears to be moisture containing soluble 
ingredients of the insulating materials. Two test methods involving 
leachants correlated sufficiently well with the condensation and 
attic tests and met most of the other test criteria to qualify as possi- 
ble corrosiveness-test procedures. 


43632 (PB—84-187574) Development of a high capacity 
two-phase thermosyphon gas-fired water heater. Final report 
Jun 81-Dec 83. Grunes, H. (Altas Corp., Santa Cruz, CA 
(USA)). Jan 1984. 59p. (R—107-F). NTIS, PC A04/MF 
AOl. 

A program was undertaken to design, construct, and test a 
prototype high capacity two-phase thermosyphon gas-fired water 
heater, with a firing rate of 200,000 Btu/hr and a 120-gallon storage 
tank, and to evaluate the cost, performance, and potential market 
for such heaters. Numerous heat exchanger variations were con- 
structed and tested to identify viable configurations. A 1,000-hour 
life test was performed on six different heat exchanger configura- 
tions in order to examine their resistance to evaporator tube ero- 
sion. The finished prototype was found to operate with 79-80% re- 
covery efficiency and 0.84% standby loss. A field test unit operated 
for six months in San Diego, California, with indications that min- 
eral deposit accumulation on the condenser is not a serious prob- 
lem. The newly developed two-phase thermosyphon heat exchang- 
er is of higher capacity than previous designs and uses an erosion- 
resistant copper alloy to avoid evaporator degradation. The system 
was predicted to have a payback period of from one to three years 
when compared to existing conventional water heaters. 


43633 (PB—84-192004) Development of a high efficiency, 
gas fired, heat pipe, warm air heating system. Annual report 
Jan-Dec 83. Feldman, S.; Becker, F. (Thermo Electron 
Corp., Waltham, MA (USA)). Jan 1984. 40p. (TE—4296-68- 
84). NTIS, PC A03/MF AO1. 

Significant progress was made in 1983 toward the successful 
commercialization of the heat pipe furnace. Tests in the field of the 
manufacturing prototype furnace demonstrated its high seasonal ef- 
ficiency and reliability. Borg-Warner Central Environment Systems 
began a limited production run in late 1983 after receiving AGA 
approval. A line of prototype furnaces - 178.5, 148, and 105 MBtu/ 
hr - were fabricated and successfully tested. In addition, two differ- 
ent prototype ultrahigh efficiency condensing furnaces were fabri- 
cated and tested. One approach utilized a Freon filled heat pipe as 
the secondary heat exchanger. The other approach used a finned 
tube coil as the secondary heat exchanger. Both approaches suc- 
cessfully reached the targeted 95-percent efficiency goal. Examina- 
tion after shutdown of the developmental heat pipe furnace which 
was under life cycle testing for some 8800 hours showed little deg- 
radation. At no time did the furnace malfunction or require repair. 
One of the manufacturing prototype furnaces has been under life 
cycle test also. It has reached 4000 hours of uninterrupted oper- 
ation. 


43634 (PB—84-199033) Control of wood stove emissions 
using improved secondary combustion. Final report Mar 81- 
Oct 82. Allen, J.M.; Piispanen, W.H. (Battelle Columbus 
—" OH (USA)). May 1984. 49p. NTIS, PC A03/MF 

The report gives results of the operation of two wood stoves 
in the laboratory with simultaneous on-line chemical analysis of the 
gases entering the secondary combustion zone and those leaving the 
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stove. (NOTE: Self-initiating secondary combustion in wood stoves 
is encouraged by designs that introduce additional heated air and 
turbulence to the primary combustion products. This can be very 
effective in reducing CO and hydrocarbon emissions at high burn- 
ing rates. At low burning rates, the effectiveness is limited by low 
temperatures, inadequate mixing, and thermal quenching by the pri- 
mary air which bypasses the wood.) Stove modifications providing 
increased temperatures and improved mixing in the secondary com- 
bustion zone in a small box stove resulted in minor improvements 
in secondary burning. The continued burning of CO in the second- 
ary zone was not greatly affected. In a large side-draft stove, with 
effective secondary burning at high burning rates, the secondary 
burning at low rates was not effective at any air flow distribution 
available to the operator. 


43635 (PB—84-206176) Comparison of hot water prepa- 
ration in electrical store boilers and combination boilers with 
oil and gas firing. (Elektrowirtschaft, Zurich (Switzerland)). 
1980. 206p. (In German). NTIS, PC E11/MF E11. 

A comparison is made between hot water preparation in 
electrical storage boilers and combination boilers with oil and gas 
firing, emphasizing the onesided dependency of Swiss power supply 
on petroleum and the type of oil consumption for heating, stressing 
the fact that oil should be used preferably in the pharmaceutics in- 
dustry and plastics chemistry. 


43636 (PB—84-206184) Electricity-driven heat pump. 
(Elektrowirtschaft, Zurich (Switzerland)). 1980. 61p. (In 
German). NTIS, PC E05/MF E05. 

Whereas the physical foundations of the construction of heat 
pump heating systems have been known for a long time, the devel- 
opment of heat pumps is still in progress. The condensers for small- 
er facilities have been standardized and are built in serial construc- 
tion, the remaining components need to be adapted in most cases to 
special situations, thus making facilities more expensive. An obsta- 
cle to the manufacture of standardized heat pump facilities is 
mainly the diversity of heat sources, their different quality and 
yields. Purchase of a serially constructed heat pump would be de- 
sirable for small-scale construction, connectable to the heat source 
and the heat distribution system, as it is possible for oil firing and 
with electrical resistance heating systems. Development trends go 
in this direction. For larger-scale facilities, some more time will 
elapse before this goal is reached. 


43637 (PB—84-206192) [Electrical room heating. 
(Elektrowirtschaft, Zurich (Switzerland)). 1982. 88p. (In 
German). NTIS, PC E06/MF E06. 

This SKEW room heating report deals chiefly with use of 
existing free power capacities for room heating. The following 
energy-policy criteria must here be noted: Part of night energy 
must be reserved for operating pump storage power plants so that 
they can carry out their real task of covering peak requirements. 
Another part of night power must be reserved for hot water prepa- 
ration to reduce the uneconomic petroleum use in this sector. These 
criteria, together with the anticipated needs of the other users, pro- 
vide the remaining power capacities for electrical room heating. 
These capacities must be used rationally and logically, one condi- 
tion being a general reduction in energy consumption for room 
heating which can be achieved by changing consumer habits, better 
building insulation and use of more efficient heating systems. 


43638 (PB-—84-207851) Gas Appliance Technology 
Center. Annual report Dec 82-Nov 83. Suchomel, F.H. 
(American Gas Association Labs., Cleveland, OH). Dec 
1983. 113p. NTIS, PC A06/MF AO1. 

This report reviews the activity during the first year after 
the establishment of the Gas Research Institute's Gas Appliance 
Technology Center. It highlights work done on the review of spe- 
cific gas appliance technologies including space heating equipment, 
cooking equipment, water heaters, and integrated appliances. Ef- 
forts on the assessment of gas utilization related technologies is also 
summarized including indoor air quality, gas burner modeling, and 
heat exchanger corrosion. Laboratory studies are reported includ- 
ing new equipment technology assessments, methods development, 
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corrosion materials testing, and emission monitoring. Status of tech- 
nology transfer and data base formation are also noted. 


43639 (SBI-R—143) Control and balancing of larger 
heating systems. Ovesen, K.; Christiansen, J.; Schmidt-Joer- 
gensen, F.; Nielsen, J.S.R. (Statens Byggeforskningsinstitut, 
Hoersholm (Denmark)). 1983. 54p. (In Danish). NTIS (US 
Sales Only), PC A04/MF AO1. File Number DE84750567. 

In connection with energy-saving measures for larger heat- 
ing systems the present report describes an overall solution of prob- 
lems of central control, balancing, local control, and night set-back. 
The solutions are given at design draft level, ie. fundamental solu- 
tions are described. A number of appendices deal with subjects of 
which decision-makers must possess knowledge. In addition the 
report deals with balancing standards, balancing of primary systems 
and methods for designing radiator thermostats. "Principles on 
which the choice of an overall solution is based” describe prelimi- 
nary examinations and analyses which should be carried out in con- 
nection with improvements of heating systems according to "Gen- 
eral conditions of consultaive activity” issued by the Institution of 
Danish Civil Engineers. In addition a more detailed description is 
given of the basis on which the choice of an overall solution should 
be made and there is sheets described a method to choose com- 
bined solutions, consisting of central control, local control, and 
standard of balancing. There is given a method of evaluation 
whether the interior and exterior heat gain is “great” or small”, 
and the problem light/heavy building is also mentioned. 


43640 (TVA/OP/ECR—83/80) Your home _ energy 
survey: take charge with the Energy Package. (Tennessee 
Valley Authority, Chattanooga (USA). Div. of Energy 
Conservation and Rates). 1983. 36p. NTIS, PC A03/MF 
AO01. File Number DE84901501. 

This booklet contains the form used by TVA energy advi- 
sors to conduct energy surveys in homes. The following informa- 
tion is surveyed: (1) the existing conditions in the home; (2) im- 
provements that are needed in the home to help save energy; (3) 
the local average cost for installing the improvements; (4) the esti- 
mated savings on fuel bills if the improvements are made; (5) im- 
portant points to remember; and whether the energy improvement 
is eligible for program financing from local power distributor. 


43641 Simplified thermal parameters: a model of the dy- 
namic performance of walls. Sherman, M.H.; Adams, J.W.; 
Sonderegger, R.C. (Lawrence Berkeley Lab., CA). Ameri- 
can Society for Testing and Materials, Special Technical Publi- 
cation; No. 789, 355-372(1983). Contract W-7405-ENG-48. 

In situ measurement of wall thermal performance entails two 
problems: (1) selecting a technique for measuring time-varying sur- 
face temperatures and heat fluxes on both sides of the test wall, and 
(2) reducing this data set into a small number of parameters that 
characterize the wall. The first problem is addressed by the Enve- 
lope Thermal Test Unit (ETTU), consisting of two 1.2 by 1.2 m (4 
by 4 ft) blankets placed on either side of the test wall that are used 
to both measure and control the surface heat fluxes and tempera- 
tures of the wall. Dynamic measurements always require specifying 
a driving cycle to get the dynamic characteristics from the test 
wall. The choice of a preferred dynamic cycle is addressed, and a 
pink-noise driving cycle is chosen to maximize the amount of infor- 
mation from a given test. To analyze the data gathered by ETTU, a 
simplified dynamic model was developed that describes the thermal 
performance of a wall by a small number of parameters: a steady- 
state conductance, a time constant, and some storage terms; the au- 
thors call these parameters Simplified Thermal Parameters (STPs). 
The ability of this model tc simulate actual wall performance is 
demonstrated by comparison to results generated with conventional 
response-factor methods. The model is used to analyze the behavior 
of a theoretical multilayer wall whose properties have been speci- 
fied by a response-factor calculation. 


32 ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 
3202 Transportation 


3202 Transportation 


REFER ALSO TO CITATION(S) 32020043609, 43727, 43728, 43758, 43777, 
43778, 43779, 43780, 43785, 43790, 43792, 43793, 44112, 44113 


43642 (CONF-841070—1) Using an industry coordination 
meeting in the development of summary information on truck 
energy efficiency measures. Bertram, K.M.; Saricks, C.L.; 
Gregory, E.W. II; Moore, A.J. (Argonne National Lab., IL 
(USA); Northwestern Univ., Chicago, IL (USA)). 1984. 
Contract W-31-109-ENG-38. 56p. NTIS, PC A04/MF A0O1; 
1; GPO Dep. File Number DE84012113. 

From 25. annual conference of the transportation research 
forum; Boston, MA, USA (29 Oct 1984). 

Portions are illegible in microfiche products. 

A matrix was developed that summarized a wide variety of 
fuel-saving measures, as well as associated costs and benefits, for 
the trucking industry. Information was derived primarily from tech- 
nical documents and manufacturers’ literature, but estimates of cost 
savings were calculated at ANL. The matrix was reviewed by 
trucking industry representatives at an industry coordination meet- 
ing held in 1982; revisions to the matrix were made in response to 
discussions at the meeting. In its final form, the matrix contained 
some 60 fuel-saving measures under four principal headings. Partici- 
pants at the meeting agreed that the single most important factor in 
any effort to conserve fuel is the human element. Training and in- 
centives are needed to develop strong motivation among drivers to 
save fuel. More than 2400 copies of the matrix have been distribut- 
ed free of charge to members of the US trucking industry. 


43643 (CONF-7906240—Vol.A1) International symposi- 
um on traffic and transportation technologies. Vol. A1. 
(Bundesministerium fuer Forschung und Technologie, Bonn 
(Germany, F.R.)). 1979. 38lp. NTIS (US Sales Only), PC 
A17/MF A0O1. File Number DE84770451. 

From International symposium on traffic and transportation 
technologies; Hamburg, F.R. Germany (8 Jun 1979). 

The International Symposium on Traffic and Transportation 
Technologies, sponsored by the Federal Minister for Research and 
Technology (Federal Republic of Germany) and the Studiengesells- 
chaft Nahverkehr mbH, D 2000 Hamburg 20, took place on the oc- 
casion of the International Traffic and Transportation Exhibition in 
June, 18-20, 1979. The papers presented at the Symposium were 
published in the Symposium Proceedings, consisting of 9 volumes. 
Volume A1 contains 18 papers dealing with the problems of public 
transit technologies (Session 1). 


43644 (CONF-7906240—Vol.A2) International symposi- 
um on traffic and transportation technologies. Vol. A2. 
(Bundesministerium fuer Forschung und Technologie, Bonn 
(Germany, F.R.)). 1979. 353p. NTIS (US Sales Only), PC 
A16/MF AO01. File Number DE84770453. 

From International symposium on traffic and transportation 
technologies; Hamburg, F.R. Germany (8 Jun 1979). 

The International Symposium on Traffic and Transportation 
Technologies, sponsored by the Federal Minister for Research and 
Technology (Federal Republic of Germany) and the Studiengesells- 
chaft Nahverkehr mbH, D 2000 Hamburg 20, took place on the oc- 
casion of the International Traffic and Transportation Exhibition in 
June, 18-20, 1979. The papers presented at the Symposium were 
published in the Symposium Proceedings, consisting of 9 volumes. 
Volume A2 contains 18 papers dealing with problems of public 
transit technologies, Session 2. 


43645 (CONF-7906240—Vol.B1) International symposi- 
um on traffic and transportation technologies. Vol. B1. 
(Bundesministerium fuer Forschung und Technologie, Bonn 
(Germany, F.R.)). 1979. 298p. NTIS (US Sales Only), PC 
A13/MF AO1. File Number DE84770452. 

From International symposium on traffic and transportation 
technologies; Hamburg, F.R. Germany (8 Jun 1979). 

The International Symposium on Traffic and Transportation 
Technologies, sponsored by the Federal Minister for Research and 
Technology (Federal Republic of Germany) and the Studiengesells- 
chaft Nahverkehr mbH, D 2000 Hamburg 20, took piace on the oc- 
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casion of the International Traffic and Transportation Exhibition in 
June, 18-20, 1979. The papers presented at the Symposium were 
published in the Symposium Proceedings, consisting of 9 volumes. 
Volume BI contains 15 papers concerned with advanced railway 
technologies, Session 1. 


43646 (CONF-7906240—Vol.B2) International symposi- 
um on traffic and transportation technologies. Vol. B2. 
(Bundesministerium fuer Forschung und Technologie, Bonn 
(Germany, F.R.)). 1979. 396p. NTIS (US Sales Only), PC 
A17/MF A0O1. File Number DE84770450. 


From International symposium on traffic and transportation 
technologies; Hamburg, F.R. Germany (8 Jun 1979). 

The International Symposium on Traffic and Transportation 
Technologies, sponsored by the Federal Minister for Research and 
Technology (Federal Republic of Germany) and the Studiengesells- 
chaft Nahverkehr mbH, D 2000 Hamburg 20, took place on the oc- 
casion of the International Traffic and Transportation exhibition in 
June, 18-20, 1979. The papers presented at the Symposium were 
published in the Symposium Proceedings, consisting of 9 volumes. 
Volume B2 contains 17 papers concerned with advanced Railway 
technologies, Session 2. 


43647 (CONF-7906240—Vol.C1) International symposi- 
um on traffic and transportation technologies. Vol. C1. 
(Bundesministerium fuer Forschung und Technologie, Bonn 
(Germany, F.R.)). 1979. 472p. NTIS (US Sales Only), PC 
A20/MF A01. File Number DE84770448. 


From International symposium on traffic and transportation 
technologies; Hamburg, F.R. Germany (8 Jun 1979). 

The International Symposium on Traffic and Transportation 
Technologies, sponsored by the Federal Minister for Research and 
Technology (Federal Republic of Germany) and the Studiengesells- 
chaft Nahverkehr mbH, D 2000 Hamburg 20, took place on the oc- 
casion of the International Traffic and Transportation exhibition in 
June, 18-20, 1979. The papers presented at the Symposium were 
published in the Symposium Proceedings, consisting of 9 volumes. 
Volume C1 contains 13 papers concerned with motor vehicle and 
road traffic technologiesx, session 1. 


43648 (CONF-7906240—Vol.C2) International symposi- 
um on traffic and transportation technologies. Vol. C2. 
(Bundesministerium fuer Forschung und Technologie, Bonn 
(Germany, F.R.)). 1979. 131p. NTIS (US Sales Only), PC 
A07/MF A0O1. File Number DE84770455. 


From International symposium on traffic and transportation 
technologies; Hamburg, F.R. Germany (8 Jun 1979). 

The International Symposium on Traffic and Transportation 
Technologies, sponsored by the Federal Minister for Research and 
Technology (Federal Republic of Germany) and the Studiengesells- 
chaft Nahverkehr mbH, D 2000 Hamburg 20, took place on the oc- 
casion of the International Traffic and Transportation Exhibition in 
June, 18-20, 1979. The papers presented at the Symposium were 
published in the Symposium Proceedings, consisting of 9 volumes. 
Volume C2 contains 7 papers concerned with motor vehicles and 
road traffic technologies, Session 2. 


43649 (CONF-7906240—Vol.D) International symposium 
on traffic and transportation technologies. Vol. D. (Bundes- 
ministerium fuer Forschung und Technologie, Bonn (Ger- 
many, F.R.)). 1979. 287p. NTIS (US Sales Only), PC A13/ 
MF AOI. File Number DE84770454. 


From International symposium on traffic and transportation 
technologies; Hamburg, F.R. Germany (8 Jun 1979). 

The International Symposium on Traffic and Transportation 
Technologies, sponsored by the Federal Minister for Research and 
Technology (Federal Republic of Germany) and the Studiengesells- 
chaft Nahverkehr mbH, D 2000 Hamburg 20, took place on the oc- 
casion of the Industrial Traffic and Transportation Exhibition in 
June, 18-20, 1979. The papers presented at the Symposium were 
published in the Symposium Proceedings, consisting of 9 volumes. 
Volume D contains 19 papers dealing with problems on freight and 
intermodal transportation technologies. 
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43650 (CONF-7906240—Vol.O) International symposium 
on traffic and transportation technologies. Vol. 0. (Bundes- 
ministerium fuer Forschung und Technologie, Bonn (Ger- 
many, F.R.)). 1979. 290p. (In several languages). NTIS (US 
Sales Only), PC A13/MF AO1. File Number DE84770449. 

From International symposium on traffic and transportation 
technologies; Hamburg, F.R. Germany (8 Jun 1979). 

The International Symposium on Traffic and Transportation 
Technologies, sponsored by the Federal Minister for Research and 
Technology (Federal Republic of Germany) and the Studiengesells- 
chaft Nahrverkehr mbH, D 2000 Hamburg 20, took place on the 
occasion of the International Traffic and Transportation Exhibition 
in June, 18-20, 1979. The papers presented at the Symposium were 
published in the Symposium Proceedings, consisting of 9 volumes. 
Vol O contains the 10 papers read on the occasion of the Opening 
Ceremony of the Conference. 


43651 (CONF-8206261—) Research on public service sys- 
tems ‘82. (Bundesministerium fuer Forschung und Technolo- 
gie, Bonn (Germany, F.R.); Bundesministerium fuer Ver- 
kehr, Bonn (Germany, F.R.)). 1982. 597p. (In German). 
NTIS (US Sales Only), PC A25/MF A0Ol1. File Number 
DE84770433. 

From 9. status seminar on short distance transportation re- 
search; Garmisch-Partenkirchen, F.R. Germany (21 Jun 1982). 

From June 21 to 23, 1983, a symposium sponsored by the 
Federal Ministry of Research and Technology and the Ministry of 
Transportation, took place at Garmisch-Partenkirchen. The lectures 
held at this status seminar are concerned with the research pro- 
grams "Research and technological development of public service 
systems” and "Research on urban traffic’. The papers printed in 
this book are partly abridged versions of the lectures held at the 
symposium. For each of the 55 papers a separate subject analysis 
has been carried out. 


43652 (CONF-8206261—, pp 18-24) PUSH-project 
Hamburg, components of automation, operation. Mies. 1982. 
(In German). NTIS (US Sales Only), PC A0O8/MF AOl1. 
File Number T184770433. 

From 9. status seminar on short distance transportation re- 
search; Garmisch-Partenkirchen, F.R. Germany (21 Jun 1982). 

From the very beginning the aim of the PUSH project was 
to achieve a level of operational automation which would guaran- 
tee the safety of the signalling system and the high reliability of the 
operation of the railway. For this reason an absolute breaking dis- 
tance has to be maintained between trains, and it must be possible 
to turn off conventional train protection systems, such as the train 
stop and deadman control. Taking the present-day underground op- 
eration as a basis, this report describes how the responsibility for 
the safety of the system is steadily being transferred from the 
human being to the automatic system. In addition an account is also 
given of how the reliability of the PUSH automatic system could 
be improved. 


43653 (CONF-8206261—, pp 25-33) Railway test system 
Berlin, first operational experiences with the automatic under- 
ground railway on the demonstration line. Recke; Kratzky; 
Nickel. 1982. (In German). NTIS (US Sales Only), PC 
A08/MF AO1. File Number T184770433. 

From 9. status seminar on short distance transportation re- 
search; Garmisch-Partenkirchen, F.R. Germany (21 Jun 1982). 

On 4th May 1981 the Berlin Demonstration Line for Auto- 
matic Underground Operation was opened by the Minister for Re- 
search and Technology and it was shown that totally automatic 
train operation without any kind of human intervention is feasible. 
Since the start of the project 137 500 vehicle km have been cov- 
ered in automatic train operation. The train dispatching system has 
handled 190 000 dispatching processes. Dispatching automatic 
trains caused a delay of a few seconds. The cause of this phenome- 
non is explained and the solution, namely a separate handliag of the 
dispatching process, is discussed. 
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43654 (CONF-8206261—, pp 33-42) Demonstration facil- 
ity Berlin, adaption of the automatic control system ‘SEL- 
TRAC’ in view of operational and legal for the dem- 
onstration project ‘Underground train no. 4’. Adler. 1982. (In 
German). NTIS (US Sales Only), PC A08/MF AO1. File 
Number T184770433. 

From 9. status seminar on short distance transportation re- 
search; Garmisch-Partenkirchen, F.R. Germany (21 Jun 1982). 

The SELTRAC train control system had to be modified and 
extended in order to integrate it into the existing transit system, es- 
pecially as far as the gradual implementation of operational service 
and the handling of disturbances were concerned. The operational 
equipment for the control system was installed in the signal box and 
put into service. Scheduled operation with passengers started in Oc- 
tober 1981. The remaining software functions for handling disturb- 
ances and failures will be installed by the end of June. The safety 
analysis for the control system will be completed by the end of 
September 1982. 


43655 (CONF-8206261—, pp 42-52) Data processing and 
data transmission systems of the urban trains ‘Rhein-Ruhr’’. 
Kron; Oertel. 1982. (in German). NTIS (US Sales Only), 
PC A08/MF AO1. File Number T184770433. 

From 9. status seminar on short distance transportation re- 
search; Garmisch-Partenkirchen, F.R. Germany (21 Jun 1982). 

Relay signal boxes connected to automatic route-setting sys- 
tems, automation train control systems and remote control systems 
are used to ensure the safety of traffic in urban railway systems. An 
electronic interface with safety capabilities, described in this report, 
connects the automatic systems to the relay signal box. 


43656 (CONF-8206261—, pp 52-62) Development trends 
in the construction of urban railways. Soengen. 1982. (In 
German). NTIS (US Sales Only), PC A08/MF AOl1. File 
Number T184770433. 

From 9. status seminar on short distance transportation re- 
search; Garmisch-Partenkirchen, F.R. Germany (21 Jun 1982). 

The aim of this research project is to demonstrate the future 
developmental possibilities of the following components: guideway, 
stop/transportation centre, vehicle, operation, and passenger infor- 
mation and passenger service of the LRT system. For this reason 
the LRT system components and the demands to be made on them 
are being analysed, the shortcomings pointed out, the development 
steps presented and evaluated with regard to their effects, and the 
costs estimated. The results will be used to aid politicians and ex- 
perts to decide on the planning, evaluation, and construction of 
LRT systems. 


43657 (CONF-8206261—, pp 63-70) Possibilities of tech- 
standardiza 


nological improvement and tion of urban railways 
- aims and realization. Kaufhold. 1982. (In German). NTIS 
(US Sales Only), PC A0O8/MF AOI. File Number 
1184770433. 

From 9. status seminar on short distance transportation re- 
search; Garmisch-Partenkirchen, F.R. Germany (21 Jun 1982). 

This project is concerned with determining where technical 
improvements and standardisation can be undertaken in light rail 
rapid transit systems, studying these possibilities from technical and 
economic points of view, drawing up specifications and require- 
ments, developing individual components and testing then in vehi- 
cle prototypes. The project is divided into three sectors: "Objec- 
tives” “Concepts” and Realization”. This breakdown makes it pos- 
sible to carry out advanced development, production and testing of 
individual components. 


43658 (CONF-8206261—, pp 71-84) Guides for specifica- 
tion and design of the bodies of urban railway-vehicles. Bu- 
gesclo. 1982. (In German). NTIS (US Sales Only), PC A08/ 
F AO1. File Number T184770433. 

From 9. status seminar on short distance transportation re- 
search; Garmisch-Partenkirchen, F.R. Germany (21 Jun 1982). 

Taking a survey of the vehicle equipment, installations and 
operating conditions with respect to shunting and accidents caused 
by collisions of different kinds of urban railways as a basis, a com- 
puter model was developed to calculate objective and comparable 
data regarding the collision energy of vehicles with partly plastic 
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and partly elastic deformations. It was possible to derive a simple 
computer programme from this model which can ascertain the 
spring excursion and plastic deformation distance of the front sec- 
tion of the vehicle. It could be shown that with most modern urban 
rail vehicles the valid level (determined in 1970) of forces which 
vehicle bodies have to sustain without deforming to obtain approv- 
al could be considerably reduced. This is made possible on account 
of the substantial progress which has been made in constructing 
light vehicles and in the amount of energy which can be absorbed 
by the couplings. 


43659 (CONF-8206261—, pp 107-114) Development of a 
sound proofing rail fastening element and performance testing 
in laboratory and practical operation. Herbst; Lepand. 1982. 
(In German). NTIS (US Sales Only), PC AO8/MF A0O1. 
File Number T184770433. 

From 9. status seminar on short distance transportation re- 
search; Garmisch-Partenkirchen, F.R. Germany (21 Jun 1982). 

Prototypes of a new rail fastening system have been manu- 
factured and tested. This rail fastening system is fitted with sound- 
proofing elements and makes it possible to adjust the height and 
width of the rails. Sound measuring tests and technical tests in the 
laboratory have shown that the prototype soundproofing elements 
can already achieve a reduction of at least 5 dB in the sound con- 
ducted through the track, averaged over a frequency spectrum of 
up to 10 kHz. The results obtained up to now have shown that the 
soundproofing elements need to be optimised, and the design of the 
tension clamp and the connecting clamp needs to be reviewed. 


43660 (CONF- 8206261—, pp 115-134) Development and 
testing of noise reducing elements fitted to the bogies of 
urban railroad cars. Meschede; Geers. 1982. (In German). 
NTIS (US Sales Only), PC A08/MF AOl. File Number 
1184770433. 

From 9. status seminar on short distance transportation re- 
search; Garmisch-Partenkirchen, F.R. Germany (21 Jun 1982). 

By implementing different soundproofing measures to vari- 
ous types of wheels it has been possible to reduce the rolling noise 
from the external measuring points by 2 Db(A) at the most. As far 
as the screeching noise in curves is concerned, near the tyres a 
maximum reduction of 13 dB(A) has been achieved in the sound 
transmitted by air. Noise reducing elements will be fitted to the 
bogies and tested during the next phase of this study. Now that cer- 
tain measures have been selected the first modifications to the vehi- 
cles are being prepared or undertaken. 


43661 (CONF-8206261—, pp 135-144) Design of sound- 
proofing brakes using a mathematical model and evaluation 
by experimental investigations. Berndt; Schweiger. 1982. (In 
German). NTIS (US Sales Only), PC A08/MF AO1. File 
Number T184770433. 

From 9. status seminar on short distance transportation re- 
search; Garmisch-Partenkirchen, F.R. Germany (21 Jun 1982). 

On the basis of earlier benchtests commissioned by the ORE 
and a comprehensive literature survey, systematic trials at a brake 
testing stand have been undertaken in order to solve the problem of 
brake squealing. The central objects of investigating the braking 
system are a parameter study and sound rangings and measurements 
of the sound conducted through solids. In addition a mathematical 
model is being developed which will explain how such vibration in- 
stability arises. From this model it should be possible to derive 
measures which can effectively combat brake squealing. The work 
on the brake testing stand will then be backed up by experiments 
on the flywheel test bench and in drive tests. 


43662 (CONF-8206261—, pp 146-154) H-Bahn-demon- 
stration plant Dortmund - state of the project. Heinke; Otto. 
1982. (In German). NTIS (US Sales Only), PC A08/MF 
AO1. File Number T184770433. 

From 9. status seminar on short distance transportation re- 
search; Garmisch-Partenkirchen, F.R. Germany (21 Jun 1982). 

"Since no other ‘comparable projects are being realized, the 
Dortmund installation with the first automatic rapid transit system 
in West Germany assumes the role of a pilot function with regard 
to operating approval and system acceptance by the public, organi- 
zations and authorities. Applications for planning and building per- 
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mission and approval of the alignment were prepared while plan- 
ning was going on. Following the granting of planning permission 
on August 10, 1981, work started in Dortmund in September and 
all the foundation work had been completed by the end of that 
year. Construction of the guideway and service buildings began 
early in 1982. In the meantime, the plant is now 75% ready. The 
necessary documents and results of tests by neutral experts are to 
be submitted to the appropriate authorities for operating approval. 
Work on this has begun and it is hoped that approval will be ob- 
tained by the end of 1982. 


43663 (CONF-8206261—, pp 164-189) H-Bahn-demon- 
stration plant Dortmund operating control systems. Birnfeld; 
Niemeyer. 1982. (In German). NTIS (US Sales Only), PC 
A08/MF AO1. File Number T184770433. 

From 9. status seminar on short distance transportation re- 
search; Garmisch-Partenkirchen, F.R. Germany (21 Jun 1982). 

The H-Bahn operating control system performs the follow- 
ing functions: Fully automatic timetable-based monitoring and con- 
trol of the driverless operation (vehicle management, processing, 
motoring, safety aspects) both in fixed-cycle, as well as for on- 
demand operation. Monitoring and control of the traction power 
supply plant. Processing of operational faults, including analysis of 
the type of disturbances with automatic response to prevent service 
interruption, or specific order to the traffic superintendent so that 
he can take corrective action (via graphic display unit, CCTV) 
using carefully coordinated operating procedures. Fully automatic 
provision of the following functions: Passenger processing and ve- 
hicle dispatching; direction of travel; maintenance of correct clear- 
ances to fixed and moving obstacles; speed; station entry and exit, 
including arrival and departure; route control signalling, pull-out 
and pull-in of passenger vehicles; operation of the maintenance ve- 
hicle; start of operation and selection of operating mode. 


43664 (CONF-8206261—, pp 190-204) Results of the 
long-term technical testing of the M-Bahn-system and state of 

for operation in public transit service. Heidel- 
berg; Weinberger. 1982. (In German). NTIS (US Sales 
Only), PC A08/MF A0O1. File Number TI84770433. 

From 9. status seminar on short distance transportation re- 
search; Garmisch-Partenkirchen, F.R. Germany (21 Jun 1982). 

The continuation of the long-term technical testing and the 
endurance tests of the M-Bahn system on the test site at Braunsch- 
weig, and the development efforts concentrating on the operations 
control and safety systems have been intensified during the last 
year. Endurance tests have been performed under conditions close- 
ly resembling conditions in mass transit operation. The results have 
been evaluated and taken into account in the design of a prototype 
vehicle for operational testing in public transit service. Several im- 
provements have been made regarding safe operation under all op- 
erating conditions, ease of maintenance and high quality of service. 
With the aid of line and operation models details of operation strat- 
egies are being investigated. 


43665 (CONF-8206261—, pp 205-211) Concept for moni- 
toring and guidance of the operating control system of the M- 
Bahn-system. Mueller. 1982. (In German). NTIS (US Sales 
Only), PC A08/MF A0O1. File Number TI84770433. 

From 9. status seminar on short distance transportation re- 
search; Garmisch-Partenkirchen, F.R. Germany (21 Jun 1982). 

Taking the operating method resulting from the control 
system of M-Bahn trains, which do not require drivers and guards, 
as a basis, this report presents the concept for monitoring all the 
system components. This concept is based on on-line diagnosis and 
should ensure that interruptions, in the case of disturbances, are 
kept to a minimum. 


43666 (CONF-8206261—, pp 212-215) Technical and 
demonstra’ 


practical tion M-Bahn Berlin. Roesgen; Recke; 
Meetz. 1982. (In German). NTIS eg Sales Only), PC A08/ 
MF AO1. File Number T184770433 

From 9. status seminar on short distance transportation re- 
search; arenes, F.R, Germany e Jun 1982). 

The Governmc. . -. serlin, represented by the Senator for 
Economics and Transport, applied to the Ministry of Research and 
Technolog, ror a grant to support the research project on 
"Energy-Saving Propulsion Technology for Urban Rail Systems 
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Above Grade - Tests of Guideway Linear Induction Propulsion 
System for the Berliner Underground”. The M-Bahn system was 
selected. The main aim of the project is to test the technical and 
practical aspects of the new technology. The M-Bahn’s Guideway 
Linear Induction Propulsion System - which is quiet and only 
needs a small amount of power - will be adapted to the needs of 
underground railway and will then be tested an a line of the under- 
ground so that technical approval of the system can be granted 
(Phase 1). In the second phase the environmental suitability and 
operational capability of the new technology will be demonstrated 
on an approx. 1,6 km long tract. This system will then be used in 
regular service with passengers. Once the tests have been success- 
fully completed this section of track can be operated as part of the 
Berlin Underground Network and will connect the Cultural Centre 
with the "Gleisdreieck” station. 


43667 (CONF-8206261—, pp 216-226) Preplanning and 
documents for obtaining planning permission for a M-Bahn- 
reference-system in Braunschweig: Presentation of the results 
of the feasibility study. Olbrich; Ludwig. 1982. (In German). 
NTIS (US Sales Only), PC A08/MF AOl1. File Number 
1184770433. 

From 9. status seminar on short distance transportation re- 
search; Garmisch-Partenkirchen, F.R. Germany (21 Jun 1982). 

A suitable M-Bahn right-of-way was selected for the connec- 
tion between the downtown areas of Braunschweig and Wolfen- 
buettel in this feasibility study. In the downtown area of Braunsch- 
weig two alternative routes are still possible. In the prephase of the 
planning process the transit-related, operational and economic as- 
pects of this transit system installation were examined. In addition 
the documents for obtaining planning permission have been drawn 
up. At present discussions are being held with those institutions in- 
terested in realizing this project. 


43668 (CONF-8206261—, pp 227-233) Investigations on 
the possibilities of improvement of the public transit service 
in Bergisch Gladbach under particular consideration of an 
AGT-system. Hilgenfeld; Sturm. 1982. (In German). NTIS 
(US Sales Only), PC A08/MF AOl. File Number 
T184770433. 

From 9. status seminar on short distance transportation re- 
search; Garmisch-Partenkirchen, F.R. Germany (21 Jun 1982). 

The public transport system in Bergisch-Gladbach - as is 
often the case in communities of this size - needs improving. In 
order to connect two city-centers on improved bus system and an 
AGT-system with a shuttle operation are being investigated. Com- 
pared with an AGT-system with a double track loop network, this 
form of single track AGT operation: costs approx. 30% less and 
has; fewer negative effects on the townscape. As a result of these 
advantages future applications of AGT systems are conceivable. 


43669 (CONF-8206261—, pp 234-246) Operating 
chances of small clearance profile rail systems (K-/M-Bahn) 
in Karlsruhe. Keudel; Sprenger; Ludwig. 1982. (In German). 
NTIS (US Sales Only), PC A0O8/MF AOl1. File Number 
T184770433. 

From 9. status seminar on short distance transportation re- 
search; Garmisch-Partenkirchen, F.R. Germany (21 Jun 1982). 

The Karlsruher Feasibility Study is concerned with evaluat- 
ing the chances of operating the K-Bahn und M-Bahn small clear- 
ance profile rail systems compared with the chances of operating a 
conventional light rail rapid transit system. In order to achieve a 
comparable level of service the same concept for the network 
design and stations was used for all 3 systems. In this way it was 
possible to ensure that the conditions for evaluating the systems 
were comparable. Compared with the light rail rapid transit system 
the small clearance profile rail systems have a 34% smaller vehicle 
clearance (related to the cross-section area), but require platforms 
which are 30% larger than those used now. The concepts for the 
command and control facilities provide for a centralization of the 
equipment which has to be operated by personnel. Those facilities 
which do not need to be operated, however, will usually be distrib- 
uted over the network (e. g. signal box). As the maintenance ex- 
penditure for the M-Bahn vehicles is lower than for the other 2 sys- 
tems, the workshop reserve of 3%-4% of the requirement for 
scheduled operation compares favourably with 6-8% for the K- 
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Bahn and light rail rapid transit system. The cost calculations for 
contructing the tunnels have shown that the average costs for the 
K-Bahn and M-Bahn would be about 30 M DM per km, whereas 
the average tunnel construction cost for the lights rail rapid transit 
system would amount to approx. 40 M DM per km. 


43670 (CONF-8206261—, pp 249-257) Planning of the 
demonstration programme ‘Bus transit system’. Kellermann; 
Kirchhoff. 1982. (In German). NTIS (US Sales Only), PC 
A08/MF AO0O1. File Number T184770433. 

From 9. status seminar on short distance transportation re- 
search; Garmisch-Partenkirchen, F.R. Germany (21 Jun 1982). 

In the past SNV has undertaken several studies which have 
furnished a considerable amount of information on how bus systems 
could be improved. Taking the results of such studies as a basis, 
demonstrational projects are now being prepared to test how the 
whole system works in practice when all these improvements are 
implemented. Luebeck (a medium sized city with a bus service 
only) and Munich-Studentenstadt (feeder bus service) have been 
chosen as demonstration areas. Plans have been drawn up to im- 
prove the service, the roads used by the buses, the bus stops, the 
way the system operates, the passenger service and the vehicles. A 
cost-benefit estimate of each proposal will be made so that a list of 
priorities can be drawn up. The project will run until autumn 1982. 
It is then planned to publish the results in the form of a handbook. 


43671 (CONF-8206261—, pp 276-299) Final report on 
the development of the city bus OENV S80. Schultz. 1982. 
(In German). NTIS (US Sales Only), PC A08/MF AOI. 
File Number T184770433. 

From 9. status seminar on short distance transportation re- 
search; Garmisch-Partenkirchen, F.R. Germany (21 Jun 1982). 

This final report concludes the 2-year test period of the city 
bus OeNV S80. The public transport system can now introduce 
buses into service which reflect the technological state-of-the-art. 
Twenty-two S80 test vehicles (11 made by Daimler-Benz and 11 by 
M.A.N.) were tested with 8 W. German public transport companies 
and were the subject of an opinion poll. Passenger verdicts on the 
S80 were: 76% very good and good, 22% satisfactory and 2% un- 
satisfactory. Passengers would like to see improvements made to 
the ventilation system, the route indication inside the bus, the seats, 
and a reduction in the internal noise level. The operators would 
like to have more standing room in the vehicle and changes made 
to facilitate the cleaning of the buses. 


43672 (CONF-8206261—, pp 300-303) Interim report on 
the development of the intercity Bus UE80. Schultz. 1982. 
(In German). NTIS (US Sales Only), PC A08/MF AOI. 
File Number T184770433. 

From 9. status seminar on short distance transportation re- 
search; Garmisch-Partenkirchen, F.R. Germany (21 Jun 1982). 

The Ministry of Research and Technology made it possible 
to accelerate the development of the intercity bus Ue80, which ran 
parallel to the development of the city bus S80, and manufacture 18 
prototype vehicles. Messrs. Auwaerter-Neoplan, Daimler-Benz, 
Kaessbohrer and Magirus-[VECO were involved in the develop- 
ment of this vehicle. Each producer received a grant of DM 
600.000,-. During the test phase, which will run from 1. 6. 1982 and 
probably end in December 1983, an opinion poll will be carried out 
and passengers, drivers, operators and those working in the work- 
shops will be asked to complete questionnaires. A "Test UE80 
Committee” will be formed and will be made up of representatives 
from the companies participating in the test and their associations. 
It was not possible to achieve an identical design for the UE80 and 
S80. The UE80 is longer and needs a trunk for luggage under the 
vehicle floor, and on account for the manoeuvrability required in 
cities, the length of this bus was not considered suitable for the S80. 


43673 (CONF-8206261—, pp 304-315) Test results of the 
external diagnosis system for standard city buses and possi- 
bilities of standardization. Knobloch; Fleck; Spathmann. 
1982. (In German). NTIS (US Sales Only), PC A08/MF 
AO1. File Number T184770433. 

From 9. status seminar on short distance transportation re- 
search; Garmisch-Partenkirchen, F.R. Germany (21 Jun 1982). 

This paper presents a short survey of the results obtained 
from using the diagnosis system for standard buses and also deals 
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with the subject of standardising the testing equipment. The com- 
parison between the conventional and electronic test method had 
shown that the electronic method is better, although the equipment 
cannot provide all the data required. The test procedure and equip- 
ment could still be improved, and the test duration considerably re- 
duced. 


43674 (CONF-8206261—, pp 318-326) First results of 
accompanying investigations, final assessment of the trolley-/ 
battery-DUO-buses. Kaufhold. 1982. (In German). NTIS 
(US Sales Only), PC A08/MF AOI. File Number 
1184770433. 

From 9. status seminar on short distance transportation re- 
search; Garmisch-Partenkirchen, F.R. Germany (21 Jun 1982). 

The SNV Studiengeselischaft Nahverkehr mbH has been 
commissioned to monitor the isati and scientific aspects of 
the small scale trial operation of DUO-buses in Esslingen which 
began on 1.1.1980. The operational data for the buses with the trol- 
ley/diesel engine system is still being collected and evaluated as the 
tests have not yet been finished. However the buses with the trol- 
ley/battery combination have already been evaluated as the oper- 
ational trials with these vehicles were concluded on 31.7.1981. 
Taking the knowledge gained from the data cn the buses with the 
trolley/battery system, and especially on the battery drive technol- 
ogy, the following assessment has been made: From an environ- 
mental point of view and considering that it does not rely on 
petrol, the trolley battery concept is still an advantageous and sig- 
nificant concept which is liked by driver and passenger alike. From 
a cost point of view, however, it cannot be recommended to the 
operators at the moment as it is not economical alternative. The 
traction batteries are too large, too heavy, require too much main- 
tenance, are not powerful enough, break down too often and the 
life of the batteries is too short. 


43675 (CONF-8206261—, pp 327-333) Survey on the 
state of art of the planned DUO-bus demonstrational oper- 
ation in ‘am Neckar. Hartmann; Kaufhold; Sahm. 
1982. (In German). NTIS (US Sales Only), PC A08/MF 
A01. File Number T184770433. 

From 9. status seminar on short distance re- 
search; Garmisch-Partenkirchen, F.R..Germany (21 Jun 1982). 

The purpose of the planned DUO-Bus demonstrational oper- 
ation is to demonstrate the operational of this new drive 
technology on a large scale once the test phase has been successful- 
ly concluded. The traffic and route planning for the DUO-Bus net- 
work in demonstration operation has been completed. This will 
make it possible to introduce a DUO-Bus system in five stages. For 
this, sixty-two 2-axle DUO-Buses will be required. As the procure- 
ment cost of the DUO-Buses is so high, it is in the interest of the 
Esslingen transit operators to consider purchasing articulated DUO- 
Buses. Preliminary planning results have shown that a maximum of 
16 articulated buses could be put ‘into service. In this case the 
above-mentioned figure for 2-axle DUO-Buses would be reduced 
accordingly. The only problem facing the DUO-Bus trial operation 
is that of vehicle procurement. The mains/battery version cannot 
be considered for demonstrational operation within the foreseeable 
future. This also applies to the current version of the mains/diesel 
bus with automatic transmission. In this area, further research must 
be carried out into the degree to which improvements can be ef- 
fected by electronically controlled and more efficient automativ 
transmission with a possibly broader transformation function. 


available DUO-buses and de- 
duced measures for 


improvement: Systems analysis power 
consumers. Hartmann; Werner. 1982. (In German). NTIS 
(US Sales Only), PC A08/MF AOl. File Number 
1184770433. 
From 9. status seminar on short distance transportation re- 
search; Garmisch-Partenkirchen, F.R. ae (21 Jun 1982). 
During 2 1/2 years of small-scale trial operation in 
with 5 DUO-buses, valuable knowledge ‘has been gained for the 
further development of the DUO-bus system. It has already been 
planned to carry out a large-scale demonstrational operation, but 
the chances of realising this differ considerably depending on the 
supply and propulsion systems to be used. The electrical 


43676 (CONF-8206261—, pp 334-343) Evaluation of 
operational experiences with 
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system uses energy from the catenary system and the battery and 
does not emit exhaust fumes and requires no petrol. Despite the sat- 
isfactory state-of-the-art of the mains/battery combination, econom- 
ical operation is not expected in the near future. However, the 
DUO-bus with the mains/diesel combination, which emits less ex- 
haust fumes in the area in which it operates than other conventional 
buses, and is partly independent of petrol, will very probably be 
able to be produced in series and operated economically in the near 
future. Before series production can begin, however, the develop- 
ment of the mains/diesel system on a broader basis is considered 
necessary. 


43677 (CONF-8206261—, pp 363-370) Dual-mode bus in 
operation. Krueger. 1982. (In German). NTIS (US Sales 
Only), PC A08/MF AO1. File Number TI84770433. 

From 9. status seminar on short distance transportation re- 
search; Garmisch-Partenkirchen, F.R. Germany (21 Jun 1982). 

The definition of a Dual-Mode Bus System as an attractive 
alternative for short-distance public transport in medium-sized cities 
was the starting point for developing electronic and mechanical 
track-guidance systems for buses. In this report we look back at the 
objectives set at the beginning and compare them with what has 
been attained today and planned for the future. A large number of 
the specified development targets has been achieved and the many 
applications speak for the success of the project which has been fi- 
nanced by the German Ministry of Research and Technology. 
M.A.N. will continue working on developing the Dual-Mode Bus 
System after the government grant has run out. 


43678 (CONF-8206261—, pp 371-374) State of art of an 
electronic track guidance system at the end of the develop- 
ment phase II, part A: System Daimler-Benz AG. Weide- 
mann. 1982. (In German). NTIS (US Sales Only), PC A08/ 
MF AO1. File Number T184770433. 

From 9. status seminar on short distance transportation re- 
search; Garmisch-Partenkirchen, F.R. Germany (21 Jun 1982). 

A prototype of an electronic track guidance system had been 
developed at the end of phase I of the "Automatically Guided Bus” 
project. This paper describes the additional developmental work 
which will lead to a safe and reliable version. From a technical 
point of view, an electronic track guidance system for buses seems 
feasible. A trial would have to be undertaken to answer questions 
of an operational nature. 


43679 (CONF-8206261—, pp 375-383) State of art of an 
electronic track guidance system at the end of development 
phase II, part B: System Robert Bosch and MAN. Rubel. 
1982. (In German). NTIS (US Sales Only), PC A08/MF 
AO01. File Number T184770433. 

From 9. status seminar on short distance transportation re- 
search; Garmisch-Partenkirchen, F.R. Germany (21 Jun 1982). 

Electronic guidance is achieved by installing a cable in the 
track. This cable is fed by a current with a frequency of appox. 10 
kHz. An automatic control system, using electronic and hydraulic 
components, guides the vehicle - in this case buses operating in the 
urban public transport network - with a very small deviation. With 
regard to the safety of the system, this automatic control system is 
of the unsupervised type and therefore a direct accident risk is im- 
plied. This risk, however, is eliminated by redundant equipment in 
the electronic track as well as in the vehicles’ control system. Two 
experimental buses have been equipped with this automatic control 
system, and they have covered approx. 25000 km in the controlled 
mode. The Technische Ueberwachungsverein Bayern is testing the 
defect and accident risk in order to finally decide upon the applica- 
bility of this electronic guidance systems for urban public transport. 


43680 (CONF-8206261—, pp 384-394) Dual-mode-bus 
development from the theory to practical application. Nie- 
mann. 1982. (In German). NTIS (US Sales Only), PC A08/ 
MF AO1. File Number T1I84770433. 

From 9. status seminar on short distance transportation re- 
search; Garmisch-Partenkirchen, F.R. Germany (21 Jun 1982). 

Between 1976 and 1980, the mechanical track guidance 
system for buses had reached the stage whereby it could be put 
into operation. It has, in fact, been in use on a service line since 
1980, and the results have been most satisfactory. It is a simple 
system consisting of a track, guide roller and feeler arm. It ensures 
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a very comfortable ride and a high degree of safety and reliability 
on a narrow lane. The costs for vehicle equipment and vehicle and 
lane maintenance are very low. In view of the success achieved in 
practical operation further use of the system is planned. 


43681 (CONF-8206261—, pp 395-403) Dual-mode-bus 
Essen - state of art. Boegner. 1982. (In German). NTIS (U 
Sales Only), PC A08/MF AO1. File Number T184770433. 

From 9. status seminar on short distance transportation re- 
search; Garmisch-Partenkirchen, F.R. Germany (21 Jun 1982). 

Studies by the Essener Verkehrs-AG began in 1979 with a 
feasibility study and a basic test of guided buses on a section of a 
bus line in Fulerumer Strasse. At the moment many components 
are being integrated into the system of the guided bus. Phase 1 of 
the project has almost been completed. The sections of the test sites 
for the next phases of the project were selected in such a way that 
a continuous demonstration line can be created from segments of 
existing bus lines. 


43682 (CONF-8206261—, pp 404-410) Preliminary re- 
sults of the feasibility study Regensburg on tunnel operation 
of the mechanical diesel dual-mode-bus. Hetzenecker. 1982. 
(In German). NTIS (US Sales Only), PC A0O8/MF AOl1. 
File Number TI84770433. 

From 9. status seminar on short distance transportation re- 
search; Garmisch-Partenkirchen, F.R. Germany (21 Jun 1982). 

A geological assessment was compiled after geological sam- 
ples had been taken. This assessment is the basis for determining 
how deep the tunnel in Regensburg should be built, and which 
tunnel construction method should be selected. This report also de- 
scribes the tunnel ventilation concept and the equipment for the sta- 
tions and the track. 


43683 (CONF-8206261—, pp 412-425) Transportational 
and operational systems analysis of the transportation system 
Taxi in Berlin. Bernauer; Zacharias; Sparmann. 1982. (In 
German). NTIS (US Sales Only), PC A08/MF AOl1. File 
Number T184770433. 

From 9. status seminar on short distance transportation re- 
search; Garmisch-Partenkirchen, F.R. Germany (21 Jun 1982). 

The research project entitled Computerised Operation of 
Demand-Responsive Public Road Transport Systems” is concerned 
with studying the possibilities of employing a central system to con- 
trol large fleets of vehicles. The research project is divided in 3 
parts: Present state of the Taxi service, simulation and analysis. In 
the first part a study of the present state of the taxi system is being 
carried out with regard to its operational control system, traffic 
structure and economy in operation. At the same time existing data 
processing and communications systems are being studied to see 
how they could be used to control a vehicle fleet of appox. 5 000 
vehicles. If necessary, alternatives will be developed. In the simula- 
tion part of the study the results from the analysis are being used to 
develop new operational models. Simulation programmes will then 
help to investigate the effects of these models. In the analysis part 
of the study the results from the other parts are being analysed and 
suitable operational control methods for improving the taxi system 
will be determined. Detailed system descriptions will be compiled 
for the concepts selected and the system requirements will also be 
drawn up. 


43684 (CONF-8206261—, pp 426-432) Comparison of 
German and American paratransit systems. Koch. 1982. (In 
German). NTIS (US Sales Only), PC A08/MF A011. File 
Number T184770433. 

From 9. status seminar on short distance transportation re- 
search; Garmisch-Partenkirchen, F.R. Germany (21 Jun 1982). 

A comparison of German and American paratransit systems 
has been made and there are various openings for transferring tech- 
nology and concepts to both countries. The following could be 
transferred from Germany to the US for example: technology and 
concept of the Telebus vehicles; demand responsive systems with 
checkpoints and call-boxes; development of combined and flexible 
operational modes and the necessary software. On the other hand 
the following could be transferred from the US to Germany: the 
concept of transportation brokers; extension of demand responsive 
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operational modes from manual to fully automated systems; installa- 
tion of automatic call-back systems. 


43685 (CONF-8206261—, pp 433-443) RETAX-experi- 
ences of a computer-operated dial-a-bus system. Zeitvogel. 
1982. (In German). NTIS (US Sales Only), PC A08/MF 
AO1. File Number T184770433. 

From 9. status seminar on short distance transportation re- 
search; Garmisch-Partenkirchen, F.R. Germany (21 Jun 1982). 

e results of an operational test of the computer-operated 

RETAX Dial-a-Bus system, which has been running for nearly 3 
years, show that RETAX is also suitable in low-traffic density areas 
and as a means of supplementing the conventional bus service in 
periods when the traffic demand is lower. As far as the case study 
at Wunstorf is concerned, it can be said that RETAX considerably 
increased the mobility of those living there. In particular school- 
children, the elderly and the less well-off benefited from the 
system. The development of the software to ensure reliability and 
economy in operation of the system has not yet been completed. 
Together with RUFBUS GmbH and UeSTRA (Hannover Trans- 
port Operators), the system is being incorporated in a general con- 
cept of a standardised command and control system as agreed upon 
with the VOeV (Association of Public Transport Operators). This 
standardised command and control system can be used for sched- 
uled line services as well as for demand-actuated operation. As a 
result of the further development of the system, which was orginal- 
ly conceived for a demand-actuated service, types of operation are 
now possible which incorporate the advantages of both demand-ac- 
tuated and scheduled service. By standardising the entire system 
and by increasing passenger volume it will be possible to achieve 
an economic efficiency which will exceed that of comparable bus 
services. 


43686 (CONF-8206261—, pp 444-455) RUFBUS - re- 
search work on ‘flexible operation command and control 
system’. Gerland, H. 1982. (In German). NTIS (US Sales 
Only), PC A08/MF AO1. File Number TI84770433. 

From 9. status seminar on short distance transportation re- 
search; Garmisch-Partenkirchen, F.R. Germany (21 Jun 1982). 

In the course of the system tests it has become clear 
that the required services within the RUFBUS test area range from 
demand-actuated operation, on which the system concept has been 
based up to now, to traditional scheduled services. As a result of 
these findings, the system concept has been modified and adapted 
into a mixture of demand-actuated and scheduled operation. Work 
on this new concept, "Flexible Operation Command and Control 
System”, has almost been completed. 


43687 (CONF-8206261—, pp 456-461) Possibilities of an 
integration of ‘Rufbus-systems’ into the public transport serv- 
ice organization of the Bodensee area. Wessel; Loehr. 1982. 
(In German). NTIS (US Sales Only), PC A08/MF AO1. 
File Number T184770433. 

From 9. status seminar on short distance transportation re- 
search; Garmisch-Partenkirchen, F.R. Germany (21 Jun 1982). 

Up to now there has been a discrepancy between the trans- 
port services offered in low-population areas, and those offered in 
high-density areas. In order to rectify this situation different models 
are being tested. Some of these models are based on new technolo- 
gy and others are directed towards improving the situation by 
means of optimising the organisational processes. The demand-actu- 
ated Rufbus system, which has been tested in the Lake Constance 
area of South-Western Germany since 1977, represents a new way 
of improving the situation by means of modern technology. Before 
a final decision on integrating the whole district into the public 
transport concept can be made, the best mixture of demand-actu- 
ated elements and a new type of organisational concept for inte- 
grating different types of special services and school bus services 
into the scheduled service has to be determined. Work on proving 
the technical functioning of the entire system will begin once the 
basic concept has been developed. Tests will be carried out over a 
period of 4 years. 


43688 (CONF-8206261—, pp 462-469) Handicapped 
people and transportation sector - measures and possibilities 
for integration. Pajonk. 1982. (In German). NTIS (US Sales 
Only), PC A08/MF AO1. File Number T184770433. 
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From 9. status seminar on short distance transportation re- 
search; Garmisch-Partenkirchen, F.R. Germany (21 Jun 1982). 

Discussions on whether existing public transport services 
should be made accessible to the handicapped have been going on 
for years. There is some evidence that handicapped people do need 
special transport services, and that this need can only be met by 
new types of transportation systems. The existence of special trans- 
port services does not necessarily cut the handicapped off from rest 
of society as these special services can be combined with regular 
public transport services. However, special services should not 
result in a cutback in the efforts to make public transport facilities 
more easy to use for handicapped people. 


43689 (CONF-8206261—, pp 470-497) 'TELEBUS’ - ex- 
periences, development trends and operational limits. Feut- 
linske; Senst; Voss; Sparmann. 1982. (In German). NTIS 
(US Sales Only), PC A08/MF AOl. File Number 
1184770433. 

From 9. status seminar on short distance transportation re- 
search; Garmisch-Partenkirchen, F.R. Germany (21 Jun 1982). 

A fundamental part of this project is the step-by-step devel- 
opment of the Telebus service. Each developmental step to be 
tested is based on previous steps. As a result of this method, which 
meant that knowledge could be gained from operating the system, 
some new requirements have been drawn up. Individual system 
components of the previously defined concept need to be redefined 
or modified, or have proved to be unnecessary. This method guar- 
antees that there is permanent feed-back between research, develop- 
ment and operation, but has also resulted in changes being made to 
the schedule. Berlin was able to take over the Telebus service with 
a computerised supervision system on January 1, 1982. However, 
experience has shown that new developments in the field of data 
radio and studies of alternative types of operation are necessary in 
order to achieve a more stable form of operation. This is why oper- 
ational research will be continued in close co-operation with the 
operator. 


43690 (CONF-8206261—, pp 499-510) New methods and 
technologies for improvement of the operational guidance of 
public service systems: Results and continuous work. Rein- 
hardt. 1982. (In German). NTIS (US Sales Only), PC A08/ 
MF AO1. File Number T184770433. 

From 9. status seminar on short distance transportation re- 
search; Garmisch-Partenkirchen, F.R. Germany (21 Jun 1982). 

The aim of this project is to provide data for developing an 
integrated information system for transport companies with a de- 
centralised use of electronic data processing aids. To begin with, a 
survey of different transport companies was undertaken in order to 
determine what sort of data the companies need. On the basis of 
these results a concept for the data requirements and information 
flow for different sizes and types of company was drawn up. Other 
general fields were identified where there is an urgent need for new 
technology. Another main point of this project was the compilation 
of a catalogue of new technologies wi.ich are already being applied 
in transport companies or which seem to be most suitable. 


43691 (CONF-8206261—, pp 511-515) Safety and reli- 
ability of public service systems. Haferstroh; Ludwig. 1982. 
(In German). NTIS (US Sales Only), PC A08/MF AOl1. 
File Number T184770433. 

From 9. status seminar on short distance transportation re- 
search; Garmisch-Partenkirchen, F.R. Germany (21 Jun 1982). 

In the USA and the Federal Republic of Germany transit 
operators and manufactures are working towards achieving a 
higher level of automation for their systems. The questions of guar- 
anteeing safety and reliability assume an ever increasing impor- 
tance. This study was conducted as a parallel effort in order to take 
advantage of the experiences made in both countries. It was spon- 
sored in the USA by the Urban Mass Transportation Administra- 
tion of the Department of Transportation and in Germany by the 
Federal Ministry of Research and Technology. Although the reali- 
sation of safety and reliability aspects is very similar in both coun- 
tries, they vary because of the differences in philosophy and condi- 
tions. Nevertheless the procedures should be checked so as to as- 
certain whether certain methods can be used or adapted. 





32 ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 
3202 Transportation 


43692 (CONF-8206261—, pp 516-518) Guidelines for 
safety documentation in the public service systems. Gayen. 
1982. (In German). NTIS (US Sales Only), PC A08/MF 
AO1. File Number T184770433. 

From 9. status seminar on short distance transportation re- 
search; Garmisch-Pe:*2nkirchen, F.R. Germany (21 Jun 1982). 

Guidelines are seing drafted in order to maintain the present 
high degree of safety of rail systems and to ensure that the intro- 
duction of new safety equipment and new technology does not 
effect the standard of safety achieved. These guidelines should be 
independent of technology and incorporate proven safety principles 
and procedures. As the specification and descriptions of the techni- 
cal solution are an important part of the safety documentation, 
these will be included in the guidelines. These guidelines will be re- 
ferred to as the "Licensing Report”. 


43693 (CONF-8206261—, pp 519-533) Computerized op- 
eration control systems for public service systems: State of 
art of the development of standardized system components. 
Witte; Felz. 1982. (In German). NTIS (US Sales Only), PC 
A08/MF AO1. File Number T184770433. 

From 9. status seminar on short distance transportation re- 
search; Garmisch-Partenkirchen, F.R. Germany (21 Jun 1982). 

The aim of the BON research project is to develop and 
carry out the operational testing of a computerized operation con- 
trol system for light rail, streetcar and bus systems. In addition to 
linehaul operation of buses, demand-actuated usage should also be 
included. At the moment the system is being tested with regard to 
integrating the hardware and software components in order to pre- 
pare for the operational test. The system was developed taking the 
operational and technical requirements established by other trans- 
port companies and VOeV as a basis. The system consists of two 
main components: an integrated vehicle information system (IBIS) 
and a central data processing computer. Universal usage is guaran- 
teed on account of the modular design of all components. The 
sucess of the standardization efforts is reflected by the vehicle 
equipment. The integrated vehicle information system IBIS, as a 
piece of standardized vehicle equipment, can be ordered from sev- 
eral firms. 


43694 (CONF-8206261—, pp 534-553) Interium results 
of the demonstration program public service systems in the 
region of the Hohenlohekreis and the state of the programs in 
the Saarland and in the rural area of Tuebingen. Ludwig; 
Krautter; Menzel; Hohenlohe zu; Neidhardt. 1982. (In 
German). NTIS (US Sales Only), PC A08/MF AO0O1. File 
Number T184770433. 

From 9. status seminar on short distance transportation re- 
search; Garmisch-Partenkirchen, F.R. Germany (21 Jun 1982). 

The projects decribed in this report were all undertaken as 
part of the Ministry of Transport’s research programme. These 
projects cover the Hohenlohe organisational model, the studies in 
Saarland and Tuebingen, in the area of Lake Constance and Lippe, 
and are being undertaken together with the SNV Studiengesells- 
chaft Nahverkehr. The aim of this project is a stronger integration 
and regional concentration of responsibilities and decisions. It is 
planned to achieve this by developing and testing new organisa- 
tional forms of public transport in order to improve the quality of 
public transportation. The suggestions for reorganising the system 
are based on the Passenger Conveyance Law, and therefore the 
voluntary cooperation of the companies taking part is essential. 


43695 (CONF-8206261—, pp 554-559) Possibilities of 
the redevelopment of public service systems in central, closely 
connected areas, as illustrated by the Lippe-Detmold area. 
Neidhardt; Sparmann. 1982. (In German). NTIS (US Sales 
Only), PC A08/MF AO1. File Number T184770433. 

From 9. status seminar on short distance transportation re- 
search; Garmisch-Partenkirchen, F.R. Germany (21 Jun 1982). 

present situation of public transport in rural areas has 

caused the federal government, the states and the local authorities 
to increase their efforts to improve the attractiveness of public 
transport in such areas. Measures focus on new ways of organizing 
public transport and on integrating urban railways into these con- 
cepts. With these objectives in mind an investigation is being car- 
ried out in the Lippe-Detmold area in order to prepare for a field 
experiment. 
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43696 (CONF-8206261—, pp 560-568) Information sys- 
tems for business commutors as a measure for fuel saving by 
cooperation between car pools and public service systems. 
Proksik, M. 1982. (In German). NTIS (US Sales Only), PC 
A08/MF A0O1. File Number T184770433. 

From 9. status seminar on short distance transportation re- 
search; Garmisch-Partenkirchen, F.R. Germany (21 Jun 1982). 

At the beginning of April 1982 a special experimental model 
was set up in Greater Hannover. The SNV Studiengesellschaft 
Nahverkehr mbH, supported by Grossraum-Verkehr Hannover 
(Greater Hanover Transport Association), the Zweckverband 
Grossraum Hannover (Greater Hanover, City Planning Authority) 
and the Hannoversche Verkehrsbetriebe UeSTRA AG (Hanover 
Transport-Company), is attempting to interest business commuters 
in forming car pools or in using public transport. 


43697 (CONF-8206261—, pp 569-575) Influencing the 
choice of transportation systems in urban traffic of large cen- 
tral communities located in regions covering a wide area fa- 
vouring public service systems, bicycles on pedestrians. 
Kossak. 1982. (In German). NTIS (US Sales Only), PC 
A08/MF AOl1. File Number T184770433. 

From 9. status seminar on short distance transportation re- 
search; Garmisch-Partenkirchen, F.R. Germany (21 Jun 1982). 

Outside areas of dense population, medium-sized centres act 
as focuses for socioeconomic, communitiy, cultural and traffic and 
transportation activities often for very wide-spread, sparsely popu- 
lated regions with loose structures. For this reason they play a key 
role in any efforts made to structurally strengthen the region. Based 
on the Landshut model (possible regional centre’’, catchment area 
of 200,000 inhabitants, 1850 sg.km), an idealized integrated concept 
for giving preferential treatment to public transport systems, cy- 
clists and pedestrians is being developed. At the same time, all the 
ways of limiting the use of motorized private transport, without ad- 
versely affecting the productive and commercial interests of the 
town centre, are being tested. The aim of the project is to develop 
a concept which can be accepted and agreed upon by the town ad- 
ministrators as a medium-term solution, and which has principal 
features which can be transferred to other centres. 


43698 (CONF-8206261—, pp 576-590) Extensive traffic 
restraint. Keller. 1982. (In German). NTIS (US Sales Only), 
PC A08/MF AO1. File Number T184770433. - 

From 9. status seminar on short distance transportation re- 
search; Garmisch-Partenkirchen, F.R. Germany (21 Jun 1982). 

The effects of area wide traffic restraint of traffic flow, road 
safety, urban development and environmental protection are studied 
in six model communities. The research projects are jointly spon- 
sored by three federal governmental departments, the BMBau, 
BMI, and BMV, and the restraint measures are being financed by 
local authorities with the support of the states. Out of more than 
100 candidates, six large, medium-sized and small cities were select- 
ed in July, 1981 - namely Berlin, Mainz, Buxtehude, Esslingen, In- 
golstadt, and Borgentreich. Depending on the size of the city, traf- 
fic restraint is to cover residential areas with a population from 
25.000 to 2.500 and ranging in size from 100 to 30 ha. The areas are 
located on the fringes of the cities, on the fringe of the central busi- 
ness district or, in the case of medium-sized and small cities, in the 
town centre. 


43699 (CONF-8209238—Vol.1, pp 1D75-190) Simula- 
tion of driving cycles on engine test stands. Walter, H. 1982. 
NTIS (US Sales Only), PC A23/MF AOl1. File Number 
T184770345. 

From International symposium on automotive technology 
and automation (ISATA '82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

' In an era of restricted energy resources and increasingly 
stringent automotive emission standards a powerful tool for the 
engine developer becomes indispensible. It is not sufficient to exam- 
ine fuel consumption and emission limits in a steady state test. It 
becomes more and more important to check it in a dynamic test 
during all development phases of the engine. For this purpose a 
program system was developed in the VW R and D division. It 
manages the automatic performance of any dynamic driving cycle 
on the engine test stand, simulating the real condition. of a roller 
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test stand or the road. The dynamic behavior of the car is simulated 
by a model and the driver by a complex controller. Connecting the 
real engine on the test stand to the computer simulated car and 
driver in a closed controller loop the whole system reacts exactly 
like a car on the road and the automatic driver tracks any driving 
cycle. Data acquisition and calculations are done simultaneously by 
the computer. The results are presented in numerical and graphic 
forms. 


43700 (DOE/OR/21400—T35) Evaluation of arctic test 
of improved tritium radioluminescent lighting. Final report, 
November-December 1983. Haff, K.W.; Tompkins, J.A.; 
Hult, L.J.; Bupp, C.L. (Oak Ridge National Lab., TN 
(USA); Air Force Alaskan Air Command, Elmendorf AFB 
(USA)). Jun 1984. Contract AC05-840R21400. 70p. (ESL- 
TR—84-19). NTIS, PC A04/MF AOl1; 1; GPO Dep. File 
Number DE84014887. 

Portions are illegible in microfiche products. 

This test was conducted to determine if the improved gen- 
eration of tritium radioluminescent runway lighting could effective- 
ly support aircraft operations in the Alaskan winter environment. 
The lighting system was unidirectional and consisted of threshold 
and touchdown zone lights (each end), edge lights, and Visual Ap- 
proach Slope Indicator (VASI) lights. The primary lighting layout 
tested was similar to that required by Military Airlift Command 
(MAC) regulations for C-130 operations. Nearly all pilots rated the 
runway lights satisfactory for use at tactical operating locations. 
Visual acquisition range was 3 to 5 miles under dark conditions. 
This distance was decreased by ambient lighting conditions. Pilots 
landing into the twilight of a setting sun reported as little as 1 mile 
acquisition range. The VASI system did not fare as well and was 
rated marginal by pilots. Increasing the number of radioluminescent 
(RL) panels used and the distance between the panels significantly 
improved acquisition and usable ranges. The tritium lights were ex- 
tremely durable throughout the test. They required no maintenance 
except an occasional wipe off, and there were no failures or securi- 
ty violations. 


43701 (DTH-LET-RE—83-7) Regenerative braking in a 
MR train of the Danish National Railways. Nielsen, P.M.; 
Buchwald, P.; Larsen, H. (Danmarks Tekniske Hojskole, 
Lyngby. Lab. for Energiteknik). 1983. 91p. (In Danish). 
NTIS (US Sales Only), PC A05/MF AOl. File Number 
DE84750553. 

Diesel power trains used by the Danish National Railways 
have been investigated. Energy conservation to be achieved by re- 
generative braking was calculated for mathematical models of two 
real railway lines. The hydraulic accumulator used to store energy, 
was found to be too heavy and voluminous compared to its rela- 
tively low energy density. If 100% braking energy can be stored, 
fuel economy of the system can be 15-25%. Turbo-charged diesel 
engine, switching the motor off on every idle run, use of an electric 
or hydraulic retarder to supply heat for the heating system will 
reduce energy consumption. Regenerative braking would be uti- 
lized better in a more flexible time-table than the real one is in case 
of train traffic. 


43702 (N—84-12164) Evaluation of a total energy-rate 
sensor on a transport airplane. Ostroff, A.J.; Hueschen, 
R.M.; Hellbaum, R.F.; Belcastro, C.M.; Creedon, J.F. (Na- 
tional Aeronautics and Space Administration, Hampton, VA 
(USA). Langley Research Center). Nov 1983. 48p. (NASA- 
TP—2212). NTIS, PC A03/MF AOl1. 

A sensor that measures the rate of change of total energy of 
an airplane with respect to the airstream has been evaluated. The 
sensor consists of two cylindrical probes located on the fuselage of 
a transport airplane, an in line acoustic filter, and a pressure sensing 
altitude rate transducer. Sections of this report include the sensor 
description and experimental configuration, frequency response 
tests, analytical model development, and flight test results for sever- 
al airplane maneuvers. The results section includes time history 
comparisons between data generated by the total energy rate sensor 
and calculated data derived from independent sources. 
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43703 (NP—4770339, pp CO-C67) Energy consumption 
and energy conservation in the electric systems of ships. 
Droste, W.; Hensel, W. 1981. (In German). NTIS (US Sales 
Only), PC A99/MF A0O1. File Number T184770339. 

In Utilization of waste heat of diesel engines. 

Energy saving measures on modern ships have to involve 
the whole range of machinery to be efficient: the main drive, auxil- 
iary drives, the ship's electric supply system. The energy balance of 
a ship is used as a basis for reporting on economic energy supply of 
the energy-consumers in board-networks. Possibilities of energy 
saving are outlined for conventional auxiliary aggregates, and the 
supply for electric energy consumers on board modern seagoing 
vessels without auxiliary diesel aggregates. Shaft-driven alternators, 
exhaust-gas turbogenerators and combined systems are used for the 
supply of the electric system. Special features of these systems, 
loads, and the frequency converter network are reported on in 
detail, as well as on automation of energy saving ship supply sys- 
tems and on possibilities for energy-saving operation of the energy- 
consuming machines of a ship. Examples improved efficiency 
degree of drive motors, altering the drive concept; changing from 
mechanically to electrically speed-controlled drives, introduction of 
drive assemblies with reduced frequency and automation. 


43704 (TVA/PUB—84/71) Major freight terminals on 
the Tennessee River waterway. (Tennessee Valley Authority, 
Knoxville (USA). Div. of Air and Water Resources). Sep 
1983. 4ip. NTIS, PC A03/MF A0Ol. File Number 
DE84901751. 
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REFER ALSO TO CITATION(S) 32030042654, 42657, 42660, 42759, 42763, 
42872, 42879, 43066, 43600, 43602, 43619, 43627, 43635, 43759, 43760, 43761, 
43776, 43777, 43778, 43781, 43783, 43784, 44114, 44258 


43705 (CONF-840819—6) Assessment of the energy 
saving potential of nonazeotropic refrigerant mixtures. 
Levins, W.P. (Oak Ridge National Lab., TN (USA)). 1984. 
Contract AC05-840R21400. 37p. NTIS, PC A03/MF AO0O1; 
1; GPO Dep. File Number DE84016708. 

From Doing better: setting an agenda for the second decade; 
Santa Cruz, CA, USA (14 Aug 1984). 

Portions are illegible in microfiche products. 

The reader is provided with an understanding of nonazeotro- 
pic refrigerant mixtures, how their properties differ from those of 
both pure components and azeotropic mixtures, and how these 
properties can be utilized to improve the energy efficiency of vapor 
compression refrigeration systems. A brief review of methods for 
predicting the thermodynamic properties of pure components is 
presente, along with available methods for applying these tech- 
niques to mixtures. Several potential residential applications for 
nonazeotropic mixtures are discussed, and the potential energy sav- 
ings for each application is calculated based on the best available 
data. 


43706 (CONF-8206261—, pp 91-106) Results of the re- 
search programme on ‘noise and vibration reduction for urban 
railway systems’ and their application in practical operation. 
Gross; Blennemann. 1982. (In German). NTIS (US Sales 
Only), PC A08/MF AO1. File Number T184770433. 

From 9. status seminar on short distance transportation re- 
search; Garmisch-Partenkirchen, F.R. Germany (21 Jun 1982). 

The studies undertaken in the research programme on 
"Noise and Vibration reduction for Urban Railway Systems” have 
now reached a stage whereby promising approaches for reducing 
noise emission can be identified. For example, the screeching noise 
in curves can be eliminated by fitting the wheels with noise absorb- 
ers or by coating the track. Comprehensive measuring tests have 
shown that, in order to reduce the rolling noise, it is important that 
the wheels and rails should have a smooth contact surface. The 
studies currently being carried out on reducing sound transmitted 
by air are mainly concerned with making design changes to boogies 
and wheels. As far as sound conducted through solids and vibration 
are concerned, detailed information has been obtained on the insu- 
lating effect of different types of permanent ways. However, suffi- 
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cient knowledge of the interactions of various influencing factors 
(tunnel, ground, etc.) has not yet been gained and further studies 
are therefore necessary. 


43707 (DOE/CS/40184—T1) Effect of irrigation schedul- 
ing on energy consumption. Final report. (Harza Engineering 
Co., Chicago, IL (USA); Pacific Gas and Electric Co., San 
Francisco, CA (USA); Lord (J.M.), Inc., Fresno, CA 
(USA)). 1 Apr 1981. Contract FG01-78CS40184. 327p. 
NTIS, PC A15/MF A0Ol1; 1; GPO Dep. File Number 
DE84016452. 

Portions are illegible in microfiche products. 

The objective of this study was to determine the potential 
for a reduction in water use and, therefore, energy use through 
computerized irrigation scheduling. Water and energy were used 
interchangeably in this study through the use of energy multipliers, 
605 kWh/ac-ft for surface and 857 kWh/ac-ft for sprinkler irriga- 
tion systems. These energy figures were used as the energy in the 
water at the edge of the field where the use of scheduling could 
have an impact on the quantities used. The study was based on ag- 
ricultural conditions as they exist in the San Joaquin Valley of Cali- 
fornia. Study sites were selected in this area for monitoring and 
analysis. These study sites were monitored for various production 
factors, gross applied amounts of water and crop yields. These data 
were collected for the 1978/79 and 1979/80 growing seasons. 
Scheduled and non-scheduled fields were paired based on factors 
other than gross applied water and yield. This permitted the identi- 
fication of the effect of computerized irrigation scheduling on water 
and energy use. For the energy use analysis in the study an energy 
per unit yield (EUY) value was developed. Data collected in the 
course of this study showed a reduction in EUY between scheduled 
and non-scheduled fields on sprinkler irrigated grain, sprinkler irri- 
gated cotton and furrow irrigated tomatoes of 32%, 7% and 25% 
respectively, in the study area. Results of the data analysis showed 
that computerized scheduling affected water and energy use most 
where irrigation systems with a high degree of water control are 
used. Percent change in EUY values were used to extrapolate these 
data to the seventeen (17) major agricultural energy using states. 
This analysis showed the potential to save, through irrigation 
scheduling, 0.031 QUAD Btu on systems as they currently exist and 
are currently managed. 15 figures, 21 tables. 


43708 (DOE/CS/40334—T2) Application of foams to the 
processing of fabrics. Final report. Bedenbaugh, R. (United 
Merchants Research Center, Langley, SC (USA)). Jun 1984. 
Contract FC01-80CS40334. 47p. NTIS, PC A03/MF AOI; 
GPO Dep. File Number DE84013387. 

The overall accomplishments of this work were: commer- 
cialization of foam processing in textiles, especially foam finishing, 
was accelerated by about five years. Since 1979, about 3 billion 
yards of fabric have been finished by the U.M.M. or subsequently 
developed foam systems with a savings of about 1.5 to 2 trillion 
Btu. In 1984 about 15% of all domestic textile finishing was by a 
foam process. Foam processing of textiles is being practiced 
throughout the domestic and international textile industry. Foam 
dyeing is commercial in specialized areas of the textile industry 
such as carpet dyeing and the pigment dyeing of lightweight fila- 
ment fabrics. Foam printing will increase with the development of 
rotary printing machines designed especially for foamed print 
colors. The use of foamed chemical systems for desizing, scouring 
and bleaching of fabrics, especially fabrics containing dyed yarns, is 
increasing. The development of equipment and chemical systems 
for foam sizing of fabrics was accelerated in 1983, and commercial 
equipment is expected to be available in 1984. The public disclosure 
of foam processing technology has led to the development of com- 
petitive foam systems as well as alternate.low wet pick-up systems. 
An independent audit of outside (non-U.M. and M.) demonstration 
sites has unequivocally established the energy savings and economic 
advantages of foam processing. 


43709 (DOE/ET/13122—T1) Oak Ridge Gaseous Diffu- 
sion Plant heat recovery study. Final report. (Energy Oppor- 
tunities Consortium, Inc., Knoxville, TN (USA)). 30 Jun 
1980. Contract ACO1-78ET13122. 136p. NTIS, PC A07/MF 
A01; 1; GPO Dep. File Number DE84015125. 

Portions are illegible in microfiche products. 
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The study examines the effective and economic use of waste 
heat from the Oak Ridge Gaseous Diffusion Plant in the production 
of either methanol from coal or ethanol from forest type biomass 
materials. The initial step in the manufacture of methanol is to con- 
vert the coal to a synthesis gas composed largely of carbon monox- 
ide and hydrogen in a gasifier operating at moderately high tem- 
peratures. The components of the synthesis gas are then combined 
to produce methanol which can be purified by distillation to a level 
commensurate with the fuel application. Ethanol is produced from 
woody biomass by first chemically breaking down the cellulose into 
sugars by hydrolysis. Fermenters are used to convert the sugars 
into ethanol which is recovered following distillation. The results 
of this preliminary study on the potential use of waste heat in both 
methanol production from coal and ethanol production from wood 
suggest that waste heat utilization may be technically and economi- 
cally feasible in selected portions of these processes. Three specific 
applications show promise. (1) Use the waste heat to replace low 
pressure steam to purify (distill) methanol made by coal gasifica- 
tion. (2) Use the waste heat for feedwater heating in a coal fired 
power plant. (3) Use the waste heat in the distillation and acid re- 
covery steps of a strong acid hydrolysis plant. The use of waste 
heat will reduce the capital investment by approximately 20 million 
dollars by installing a waste heat recovery system in place of a 
steam plant. Assuming all residues are converted to products, the 
after tax return on investment would increase from 16 to 22%. This 
is equivalent to a $0.35 per gallon cost reduction at a constant 
return on investment. 15 figures, 27 tables. 


43710 (DOE/NBB—0057) Cogeneration handbook for 
the pulp and paper industry. (Pacific Northwest Lab., Rich- 
land, WA (USA)). Feb 1984. Contract AC06-76RL01830. 
152p. NTIS, PC A08/MF A0O1; 1; GPO Dep. File Number 
DE84016307. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The US Department of Energy (DOE) contracted with Pa- 
cific Northwest Laboratory (PNL) to provide the pulp and paper 
plant manager or company energy coordinator with a framework 
for making a preliminary assessment of the feasibility and viability 
of cogeneration at a particular plant. The handbook is intended to 
provide an understanding of the potential of several standardized 
cogeneration systems, as well as their limitations. However, because 
the decision to cogenerate is very site specific, the handbook 
cannot provide all of the answers. It does attempt, however, to 
bring to light the major issues that should be addressed in the deci- 
sion-making process. The decision of whether to cogenerate in- 
volves several considerations, including technical, economic, envi- 
ronmental, legal, and regulatory issues. Each of these issues is ad- 
dressed separately in this handbook. In addition, a chapter is includ- 
ed on preparing a three-phase work statement, which is needed to 
guide the design of a cogeneration system. Experience has shown 
that a well-defined work statement can be the key to a rapid and 
cost-effective design effort. Discussion is presented under the head- 
ings: Data Base Development; Matching Cogeneration System De- 
signs; Economic Analysis; Financial Strategic; Environmental 
Issues; Legal and Contractual Issues; and Three-phase Work State- 
ments. 12 references, 40 figures, 34 tables. 


43711 (DOE/NBB—0058) Cogeneration handbook for 
the textile industry. (Pacific Northwest Lab., Richland, WA 
(USA)). Feb 1984. Contract AC06-76RL01830. 143p. NTIS, 
PC A07/MF AO1; 1; GPO Dep. File Number DE84016308. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The US Department of Energy (DOE) contracted with Pa- 
cific Northwest Laboratory (PNL) to provide the textile plant man- 
ager or company energy coordinator with a framework for making 
a preliminary assessment of the feasibility and viability of cogenera- 
tion at a particular plant. The handbook is intended to provide an 
understanding of the potential of several standardized cogeneration 
systems, as well as their limitations. However, because the deicision 
to cogenerate is very site specific, the handbook cannot provide all 
of the answers. It does attempt, however, to bring to light the 
major issues that should be addressed in the decision-making proc- 
ess. The decision of whether to cogenerate involves several consid- 
erations, including technical, economic, environmental, legal, and 
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regulatory issues. Each of these issues is addressed separately in this 
handbook. In addition, a chapter is included on preparing a three- 
phase work statement, which is needed to guide the design of a co- 
generation system. Experience has shown that a well-defined work 
statement can be the key to a rapid and cost-effective design effort. 
Discussion is presented under the headings: Data Base Develop- 
ment; Matching Cogeneration System Designs; Economic Analysis; 
Financial Strategies; Environmental Issues; Legal and Contractual 
Issues; and Three-Phase Work Statements. 18 references, 36 figures, 
30 tables. 


43712 (DOE/NBB—0059) Cogeneration handbook for 
the chemical process industry. (Pacific Northwest Lab., 
Richland, WA (USA)). Feb 1984. Contract AC06- 
76RL01830. 160p. NTIS, PC A08/MF A0O1; 1; GPO Dep. 
File Number DE84016310. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

US Department of Energy (DOE) contracted with Pa- 
cific Northwest Laboratory (PNL) to provide the chemical plant 
manager or company energy coordinator with a framework for 
making a preliminary assessment of the feasibility and viability of 
cogeneration at a particular plant. The handbook is intended to pro- 
vide an understanding of the potential of several standardized co- 
generation systems, as well as their limitations. However, because 
the decision to cogenerate is very site specific, the handbook 
cannot provide all of the answers. It does attempt, however, to 
bring to light the major issues that should be addressed in the deci- 
sion-making process. The decision of whether to cogenerate in- 
volves several considerations, including technical, economic, envi- 
ronmental, legal, and regulatory issues. Each of these issues is ad- 
dressed separately in this handbook. In addition, a chapter is includ- 
ed on preparing a three-phase work statement, which is needed to 
guide the design of a cogeneration system. Experience has shown 
that a well-defined work statement can be the key to a rapid and 
cost-effective design effort. Discussion is presented under the head- 
ings: Data Base Development; Matching Cogeneration System De- 
signs; Economic Analysis; Financial Strategies; Environmental 
Issues; Legal and Contractual Issues; and Three-phase Work State- 
ments. 19 references, 44 figures, 38 tables. 


43713 (DOE/NBB—0061) Cogeneration handbook for 
the food processing industry. (Pacific Northwest Lab., Rich- 
land, WA (USA)). Feb 1984. Contract AC06-76RL01830. 
151p. NTIS, PC A08/MF A0O1; 1; GPO Dep. File Number 
DE84016309. 

Portions are illegible in microfiche products. Original copy 
available —_ stock is exhausted. 

S Department of Energy (DOE) contracted with Pa- 
cific Hevimnen Laboratory (PNL) to provide the food processing 
plant manager or company energy coordinator with a framework 
for making a preliminary assessment of the feasibility and viability 
of cogeneration at a particular plant. The handbook is intended to 
provide an understanding of the potential of several standardized 
cogeneration systems, as well as their limitations. However, because 
the decision to cogenerate is very site specific, the handbook 
cannot provide all of the answers. It does attempt, however, to 
bring to light the major issues that should be addressed in the deci- 
sion-making process. The decision of whether to cogenerate in- 
volves several considerations, including technical, economic, envi- 
ronmental, legal, and regulatory issues. Each of these issues is ad- 
dressed separately in this handbook. In addition, a chapter is includ- 
ed on preparing a three-phase work statement, which is needed to 
guide the design of a cogeneration system. Experience has shown 
that a well-defined work statement can be the key to a rapid and 
cost-effective design effort. Discussion is presented under the head- 
ings: Data Base Development; Matching Cogeneration System De- 
signs; Economic Analysis; Financial Strategies; Environmental 
Issues; Legal and Contractual Issues; and Three-phase Work State- 
ments. 18 references, 40 figures, 38 tables. 


43714 (DOE/OR/00033—T71) Electric steelmaking: 
recent trends and future constraints. Burwell, C.C. (Oak 
Ridge Associated Universities, Inc., TN (USA)). May 1984. 
Contract AC05-76OR00033. 25p. NTIS, PC A02/MF A011; 
1; GPO Dep. File Number DE84015911. 

Portions are illegible in microfiche products. 
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This report provides a very brief description of steelmaking, 
and an overview of comparative data, primarily related to the use 
of energy and materials for each of the major steelmaking process- 
es. This is followed by a discussion of possible limitations on the 
use of scrap - the current raw material for electric steel - and possi- 
ble technological routes for overcoming them. The economics of 
electric-steel production in general, and of electric minimills in par- 
ticular, seem clearly established. Electric steel-making is viable in 
its own right. The trend toward electric steelmaking provides sig- 
nificant economic and competitive advantages for producers and 
important overall economic, environmental and energy advantages 
for the US at large. Conversion to electric steelmaking offers a 4 to 
1 advantage in terms of the overall energy used to produce a ton of 
steel, and a 2 to 1 savings in energy cost for the producer. The 
amount of energy saved, to produce the same amount of steel in 
1967 and 1980, was equivalent to 25 million tons of coal. Further- 
more, the amount of old scrap used to produce a ton of steel has 
doubled since 1967 because of the use of electric furnaces. Using 
the existing scrap to produce steel would save the energy equiva- 
lent of two billion barrels of oil. 44 references, 6 figures, 7 tables. 


43715 (DOE/R8/01073—T1) Waste water heat recovery 
appliance. Final report. Chapin, H.D.; Armstrong, P.R.; 
Chapin, F.A.W. (ABL Corp., Fort Collins, CO (USA)). 21 
Nov 1983. Contract FG48-81R801073. 176p. NTIS, PC 
A09/MF A0O1; 1; GPO Dep. File Number DE84015780. 

Portions are illegible in microfiche products. 

An efficient convective waste heat recovery heat exchanger 
was designed and tested. The prototype appliance was designed for 
use in laundromats and other small commercial operations which 
use large amounts of hot water. Information on general characteris- 
tics of the coin-op laundry business, energy use in laundromats, 
energy saving resources already in use, and the potential market for 
energy saving devices in laundromats was collected through a liter- 
ature search and interviews with local laundromat operators in Fort 
Collins, Colorado. A brief survey of time-use patterns in two local 
laundromats was conducted. The results were used, with additional 
information from interviews with owners, as the basis for the statis- 
tical model developed. Mathematical models for the advanced and 
conventional types were developed and the resulting computer pro- 
gram listed. Computer simulations were made using a variety of pa- 
rameters; for example, different load profiles, hold-up volumes, wall 
resistances, and wall areas. The computer simulation results are dis- 
cussed with regard to the overall conclusions. Various materials 
were explored for use in fabricating the appliance. Resistance to 
corrosion, workability, and overall suitability for laundromat instal- 
lations were considered for each material. 


43716 (DOE/R8/06006—T1) Vacuum-heat pump drying. 

Final report. Bruce, J.M. (Bruce (John M.), Mitchell, SD 

4 [1984]. Contract FG48-81R806006. 24p. NTIS, PC 
GPO Dep. File Number DE84015443. 

ee copy only, copy does not permit microfiche produc- 
tion; Handwritten manuscript. 

This final report contains the specifications for the refrigera- 
tion system components, the vacuum system components, and in- 
strumentation components of a vacuum-heat pump used in the 
drying of whey. Results of trials show that about 5.5 gallons of 
water comes off each main tank. The system modes work well. Re- 
sults indicate that the system is suitable for drying whey. (DMC) 


43717 (EGG-SE—6534) Evaluation of selected advanced 
heat exchangers for waste heat recuperation of high tempera- 
ture streams. Bliem, C.; Kochan, R.; Mittl, J.; Piscitella, R.; 
Schafer, J.; Snyder, A.; Wiggins, D.; Zabriskie, J. (EG and 
G Idaho, Inc., Idaho Falls (USA)). Feb 1984. Contract 
AC07-761D01570. 246p. NTIS, PC All/MF AOl; 1; GPO 
Dep. File Number DE84016299. 

Portions are illegible in microfiche products. 

This document discusses the design, functional and cost re- 
quirements for high-temperature, heat recovery systems (recupera- 
tors) and describes the state-of-the-art systems, emerging industrial 
technologies and new concepts developed by EG and G Idaho, 


‘Inc. All systems/concepts are then evaluated and compared with 


respect to corrosion/durability, fouling, performance, operation and 
maintenance, and economics. 
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43718 (EPRI-AP—3598) Reliability improvements in 
combined-cycle systems through an advanced steam genera- 
tion concept. Final report. Duffy, T.E.; Campbell, A.H.; 
Schneider, P.H. (Solar Turbines, Inc., San Diego, CA 
(USA)). Jul 1984. 68p. Research Reports Center, Box 50490, 
Palo Alto, CA 94303. File Number TI84920525. 

This report presents the results of a study which evaluates 
the application of an innovative once-through steam generator to a 
utility combined cycle. The extensive development and field experi- 
ence with this concept in a small industrial combined cycle is de- 
tailed. Initial field tests in the first year of operation show an avail- 
ability of 99.6%. High availability is achieved through use of a new 
concept in water treatment and all welded tubular alloy 800 steam 
generator using automatic welding procedures. A design of a utility 
combined cycle steam generator is matched to General Electric 
Company 7000 series and Westinghouse 501 Combustion Turbines. 
Applications of this technology to small distributed power plants in 
the 12 MW electric output range is described. Reliability, availabil- 
ity, and performance improvements can be achieved with this tech- 
nology in the near term. 34 figures. 


43719 (GKSS—84/E/4) Assessing possibilities of energy 
production by means of reverse electrodialysis. Hattenbach, 
K. (GKSS-Forschungszentrum Geesthacht G.m.b.H., 
Geesthacht-Tesperhude (Germany, F.R.)). Jan 1984. 17p. 
(In German). NTIS (US Sales Only), PC A02/MF AOI. 
File Number DE84752153. 

Desalting brackish water the product and an aliquot amount 
of brine is produced. Therefore the possibility of combining rise 
with feed water and generating electric power by reverse electro- 
dialysis was investigated. The results shows that the application of 
the process is far of being economical. 


43720 (GRS—403) Energy conservation in the power in- 
tensive industry towards the year 2000. Fjellsaa, O.; Tank- 
nielsen, C.; Gottschalk, P.; Goluke, U. (Norges Teknisk-Na- 
turvitenskapelige Forskningsraad, Oslo). Mar 1982. 118p. 


(In Norwegian). NTIS (US Sales Only), PC A06/MF AOI. 
File Number DE84750590. 

The report gives a survey of the electric power consumption 
in the power intensive industry in Norway and calculates various 
energy conservation possibilities. The major concern is the econom- 
ic perspective. Various obstacles to energy conservation are dealt 
with. The main obstacles are of economic origin but the institution- 
al/administrative and social ones are also important. Static profit- 
ability analysis for the entire branch is carried out by using a simu- 
lation model. It is possible to produce an amount of power corre- 
sponding to a yearly production of 4TWh by reducing the power 
consumption in the industry. However, in order to achieve this 
non-economical obstacles have to be reduced such as traditional 
energy considerations in planning and production. The existing un- 
certainty about future price of power for the industry is also con- 
tributing to the difficulties in making energy conservation invest- 
ments. The report concludes that several barriers contribute to the 
fact that energy conservation does not have the position it ought to 
have from the technical and economic point of view. This will pre- 
vent the industry in saving almoust as much power by energy con- 
servation as it is promised in new allotments up to the year 2000. 27 
drawings, 16 tables. 


43721 (HEDL-TC—2589) 300 area steam condensate re- 
covery study. Michel, F.H. (Hanford Engineering Develop- 
ment Lab., Richland, WA (USA)). Aug 1984. Contract 
AC06-76FF02170. 153p. NTIS, PC A07/MF AO1; 1; GPO 
Dep. File Number DE84016767. 

Portions are illegible in microfiche products. 

This study investigated the 300 Area Condensate Return 
Piping System and explored cost effective alternatives to the 
present operation. The alternative which disposed of the conden- 
sate at each building by diverting it to a process sewer had the 
highest Savings to Investment Ratio (SIR) and shortest payback 
period. The other acceptable alternative, which replaced the re- 
maining original bellows expansion joints in the condensate return 
lines, then routed the returned condensate through a water softener 
to polish the water before returning it to the boilers, had a lower 
SIR and a longer payback. 
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43722 (N—83-33335) Isothermal separation processes. 
England, C. (Engineering Research West, Santa Monica, 
CA (USA)). Jul 1982. 37p. (NASA-CR—172961; JPL— 
9950-813). NTIS, PC A03/MF AO1. 

The isothermal processes of membrane separation, supercriti- 
cal extraction and chromatography were examined using availabil- 
ity analysis. The general approach was to derive equations that 
identified where energy is consumed in these processes and how 
they compare with conventional separation methods. These separa- 
tion methods are characterized by pure work inputs, chiefly in the 
form of a pressure drop which supplies the required energy. Equa- 
tions were derived for the energy requirement in terms of regular 
solution theory. This approach is believed to accurately predict the 
work of separation in terms of the heat of solution and the entropy 
of mixing. It can form the basis of a convenient calculation method 
for optimizing membrane and solvent properties for particular ap- 
plications. Calculations were made on the energy requirements for 
a membrane process separating air into its components. 


43723 (N—83-35765) Combined heat and electricity pro- 
duction: technical possibilities, outlook and obstacles. Jot- 
trand, R.; Tomas, E.; Soquet, F. (Brussels Univ. (Belgium)). 
1983. 19p. (In French). NTIS, PC A99/MF AO1. 

The principles of combined heat and power production are 
outlined, and the utilization of cogeneration technology in Belgium 
is discussed. Despite energy savings of up to 30%, cogeneration is 
not widely accepted, mainly for economic reasons, but also because 
of technical aspects, such as the need to assure a back up supply in 
case of cogeneration system failures. Pricing, regulation, and mar- 
keting measures to overcome resistance are proposed. 


43724 (N—84-16652) Cycle of waste heat energy trans- 
formation. Final report, April 1982. Bormann, H.; Voneynat- 
ten, C. (Kali-Chemie A.G., Hannover (Germany, F.R.)). 
Aug 1983. 78p. (In German). (BMFT-FB-T—83-173). 
NTIS, PC A05/MF AO1. 

Transformation of industrial waste heat with temperatures 
up to 300 C into mechanical or electrical energy using organic Ran- 
kine cycles technique is considered. Behavior of working fluid was 
studied and plant components were optimized. A pilot plant (gener- 
ated power 30 kW) was installed under industrial operating condi- 
tions. The working fluid is a fluorochlorohydrocarbon. The expan- 
sion machine is a piston type steam engine. The results of the pilot 
plant were used for the planning and building of a prototype plant 
(120 kW) with an additional power heat coupling for preheating the 
boiler heat water. The waste heat source is a calciner process. The 
predicted results are obtained although full working load is not 
reached due to reduced available waste heat of the calciner process. 
(ESA) 


43725 (NLH/IJ/B—2/82) Energy efficiency and cultiva- 
tion technology in plant production. Njoes, A. (Norges Land- 
brukshoegskole, Aas. Inst. for Jordkultur). 1982. 27p. (In 
Norwegian). NTIS (US Sales Only), PC A03/MF AO1. File 
Number DE84750585. 

Marginal energy effiency (esub(N)) for production factors, 
irrigation included, can be calculated. A formula for fertilizers is 
given and has been applied to calculate esub(N) for N fertilization 
of grain crops, potatoes and grass silage. Esub(N)=1.0 may be con- 
sidered an optimal point for N fertilization. At higher amounts of N 
than esub(N)=1.0, the increase in energy produced is less than the 
increased energy output. A number of calculations show esub(N) 
values to be considerably higher than 1.0 of moderate fertilizer 
doses of N. The energetic optimal point for N is at a slightly lower 
N dose than the economic optimal point . Esub(N) may be a useful 
quantity in estimating optimal use of resources in plant production. 
This approach is useful when nutrients and water can be controlled 
simultaneously. The advantage is that the calculations are independ- 
ent of changing prices. However, farmers respond to economics, 
not to energy. Hence the energetic adaption is only meaningful 
when energy is considered as a special resource. The energy effi- 
ciency approach is well suited for plant products that may be used 
as energy crops. In Norway animal production is prominent in the 
western, northern and high-lying areas, while grain production is 
dominant in the eastern parts and in the low-lying areas around the 
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Trondheimsfjord. In the animal production areas a high energy 
input is required for the grass silage production. At the same time 
the use of animal manure is poor because of great amounts spread 
on the surface of grassland. An energy analysis related that this 
production pattern would be of special interest. 3 figures, 17 tables. 


43726 (NLI/F—275-82) Energy consumption in green- 
houses. Repstad, K.; Sauge, P. (Norges Landbruksoekono- 
miske Inst., Oslo). Sep 1982. 39p. (In Norwegian). NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE84750586. 

Official, national statistics concerning green-houses, their oil 
consumption and energy costs are studied and data on the topics 
given. Oil consumption in green-houses may be reduced consider- 
ably by improving the heating and regulating installations and insu- 
lating houses. This may result in the need for regulating carbon di- 
oxide supply and humidity. Energy economizing has improved 
during the last years due to official grants for technical improve- 
ments. Other factors that may reduce oil consumption is geothermal 
heat, waste heat from industry, condensation heat from humid air in 
green-houses and heat in sea water. An energy saving house coated 
with acryl sheets was studied. The energy consumption for tomato 
production was calculated. A heat pump using energy from sea 
water was tested. A condensation installation for water vapour may 
be useful for energy conservation. The energy costs for Norwegian 
tomato production show that tomatoes grown in green-houses can 
compete with those imported. 25 tables. 


43727 (NP—4770339, pp DO-D23) Cooling systems and 
utilization of cooling water energy in marine engines. Guther- 
muth, J. 1981. (In German). NTIS (US Sales Only), PC 
A99/MF AO1. File Number T184770339. 

In Utilization of waste heat of diesel engines. 

Development of cooling systems for marine energies started 
with direct sea-water cooling which brought about corrosion and 
salt-water deposits, the next step was fresh-water interim circuit 
and then central cooling (central recooling of the cold water by 
means of sea-water. The special cooling characteristics of various 
cooling systems are made clear with elementary diagrams. Consid- 
erations are made on how to optimise the heat exchangers of the 
system, the charge-air preheating is considered which would permit 
partialload operation with heavy oil. Utilization of the engines 
waste heat for preheating and power generation are further items. 
Economic alternatives for power generation using waste heat are 
shown. Future developments aim at reducing the power demand 
for propulsion, cooling the exhaust-gas down to the Dew-point in 
order to generate additional steam; use of energy-recovery systems 
for power generation, rising the temperature level in engine cooling 
(lubricant circuit, cylinder cooling water circuit; charge-cooling cir- 
cuit). 


43728 (NP—4770339, pp LO-L19) Waste heat utilization 
in inland ships. Grossmann, G. 1981. (In German). NTIS 
(US Sales Only), PC A99/MF AOl. File Number 
1184770339. 

In Utilization of waste heat of diesel engines. 

The engines of modern large inland ships are designed 
within the performance range of 1000 to 1500 kW. Medium-speed 
(700 to 900 UpM) and high-speed four stroke engines (above 900 
UpM) operated on low-sulphur diesel engines are most frequently 
used. These engines have a residual energy quantity in the exhaust 
gas and in the cooling water of the high-temperature cooling circle. 
The exhaust gas temperatures of these engines are high enough to 
generate saturated steam; the cooling water heat is only sufficient 
for heating at relatively low temperatures. Tabled indications on 
the available cooling water energy and exhaust gas energy are 
given. The setting-up of low-power steam system and power gen- 
eration with exhaust gas energy, and the determination of the 
power quantity required on a ship. Economic considerations are 
made for an exhaust gas boiler plant with a generator driven by a 
radial-flow turbine and thyristor control. 


43729 (NP—4770339, pp PO-P47) Heat pumps and waste 
heat utilization. Heinrich, F. 1981. (In German). NTIS (US 
Sales Only), PC A99/MF AOl1. File Number T184770339. 

In Utilization of waste heat of diesel engines. 
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After describing the thermodynamic fundamentals of the 
heat pump process (for compression and absorption), the applica- 
tions and limits of heat pump systems are presented along with the 
requirements on working fluids, machinery and apparatuses. Opera- 
tive and economic aspects are taken into account. Three existing 
heat pump systems are described, i.e. a gas fired heat pump in a 
sports centre, a diesel-engine-driven heat pump system for domestic 
heating, and an absorption-type heat pump of the MW range for 
useful temperatures of 100°C and beyond. Apart from a description 
of the system, there are data on performance and layout. 


43730 (NP—4770436) Investigations of the possibilities 
of waste heat utilization in inductive forging plants. 
(Elektowaerme-Inst. e.V., Essen (Germany, F.R.)). 1 Oct 
1982. 99p. (In German). NTIS (US Sales Only), PC A05/ 
MF AO1. File Number DE84770436. 

Based on the energy flow chart of an induction heating 
system and its cooling water demand one shows the structure of 
cooling-water systems for smitheries and the cooling conditions 
that have to be observed. Evaluation of measurings in the cooling 
water system of a smithery are shown. They supply information on 
the schedule of cooling water temperatures and waste heat produc- 
tion typical for a smithery. Various water- and control circuits are 
shown as examples for the possibilities and limits to raise the tem- 
perature level of the cooling water of induction heating systems 
enough to allow to use the waste heat for heating purposes. Vari- 
ous systems are proposed for decoupling the waste heat from the 
cooling water system of induction heating systems and to feed it 
into the heating system of the plant. Parameters of controlled mem- 
bers help to deduce the characteristic properties that have to be ex- 
pected in controlling the inductor reflow temperature and the prob- 
lems that will arise. Methods of approximation are given for the de- 
termination of the heat demand of house heating and water heating 
as well as to estimate in how far oil- or gas energy can be substitut- 
ed by waste heat. Hints for dimensioning are given for the problem 
of adaption in case of a decentralised waste-heat feeding in hot- 
water air heating systems. Finally the question of economy of heat 
recovery systems is dealt with lost diagrams based on producer's 
price information permit an estimate of the investment costs. A cost 
example shows the annual overall cost of a heat recovery system, a 
comparison is made with the cost-share of oil-heating energy that 
can be substituted by waste heat. 


43731 (PB—84-206200) Electric boilers. (Informations- 
stelle fuer Elektrizitaetsanwendung, Zurich (Switzerland)). 
1983. 49p. (In German). NTIS, PC E04/MF E04. 

Electric boilers have been used in Switzerland since 1920 for 
industrial heat supply, but oil boilers began to replace them to the 
extent that their energy consumption dropped from 1,000 GWh in 
1950/51 to 120 GWh by 1980/81. This study examines whether pe- 
troleum substitution might again be possible in the process heat 
sector. This means heavy-duty electric boilers of up to 60 t/h, 1- 40 
MW connecting power and 380 V to 20 kV connecting voltages. 
They can be used to generate hot water and/or saturated steam. 
Electric boilers make about the same demands on feed water as 
fossil-fired low-pressure steam boilers. Maintenance costs for elec- 
tric boiler are somewhat lower. In bivalent operation with a fossil- 
fired boiler, electric boilers can be switched without too many 
problems. Network problems are chiefly those of covering ground- 
ing, for which every installation must be checked individually. 


43732 (TVA/OACD—83/7) Progress 82. (National Fer- 
tilizer Development Center, Muscle Shoals, AL (USA)). 
1983. 3lp. NTIS, PC A03/MF A0Ol. File Number 
DE84901363. 

Topics covered include: fertilizer and farming, research and 
development, national introduction, and improving Valley agricul- 
ture. 


43733 (VTT-TUTK—187) Energy research in the me- 
chanical forest industry 1980-1982. Energy consumption in 
the fibreboard industry. Usenius, A.; Jaervi, A. (Valtion 
Teknillinen Tutkimuskeskus, Espoo (Finland)). Jun 1983. 
39p. (In Finnish). Veltion Teknillinen Tutkimuskeskus, 
Espoo, Finland. File Number TI84750594. 
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Energy consumption in the manufacture of fibreboard in 
1979 was clarified by means of an inquiry. Questionniries were sent 
to the five Finnish fibreboard mills, all of which answered the ques- 
tions. The total production of the fibreboard industry was about 
160 000 tons in 1979, about one half of which was hardboard, one 
fourth insulation board and one fifth processed products. The wood 
raw-material consumption per manufactured fibreboard ton was on 
an average 2.7 m*. The need of direct working hours was on an 
average 4.8 h/t. The estimated average value of installed power per 
annual capacity was 199 W/t. About 2/3 of the installed power was 
used in the manufacturing of the mass. The specific energy con- 
sumption as for electricity varied from 467 kWh/t to 885 kWh/t 
when the mean weighted with production was 638 kWh/t. With 
reference to heat, the specific energy consumption varied from 7.03 
GJ/t to 9.12 GJ/t when the mean weighted with production was 
7.81 GJ/t. The proportion of heat was on an average 77% of the 
energy consumption of the mills. In the manufacturing of mass 
60...70% of electrical energy was consumed. Over a half of the heat 
was needed for pressing and drying of fibreboard. The Finnish fi- 
breboard industry consumed 103 GWh of electrical and 1 259 TJ of 
heat energy in 1979. 


43734 (VTT-TUTK—202) Energy consumption in the ply- 
wood industry. Usenius, A.; Soeyrilae, P. (Valtion Teknil- 
linen Tutkimuskeskus, Espoo (Finland)). Jul 1983. 49p. (in 
Finnish). Valtion Teknillinen Tutkimuskeskus, Espoo, Fin- 
land. File Number T184750596. 

Energy consumption in the manufacture of plywood in 1979 
was clarified by means of an inquiry. Questionnairies were sent to 
all Finnish plywood mills. 22 plywood mills answered the inquiry. 
Their summed up production was 92% of the total production of 
plywood and blockboard. The mills that answered the inquiry man- 
ufactured 520 000 m* plywood and 70 000 m® blockboard. 55% of 
plywood was combi plywood, 30% birch plywood and 15% 
softwood plywood. The proportion of processed plywoods was 
57% of the total production. On an average 3.6 m* of wood raw 
material and 15.4 direct working hours were needed per cubic 
metre of manufactured plywood. The values for softwood plywood 
were somewhat smaller than those for birch and combi plywood. 
Calculated per plywood production the plywood mills had installed 
electrical power on an average 128 W/m*. Thus the total installed 
power of the plywood industry was slightly over 70 000 kW. The 
specific energy consumption as for electricity varied from 139 
kWh/m to 400 kWh/m® when the average weighted by production 
was 297 kWh/m*. With reference to thermal energy, the consump- 
tion varied from 3.71 GJ/m* to 8.18 GJ/m* when the average 
weighted by production was 5.88 GJ/m*. The proportion of ther- 
mal energy was 85% of the total energy consumption. The stage 
that consumed most energy was the drying of veneer, in which 
about 65% of heat and 28% of electricity was consumed. 15% of 
heat was needed for the steaming of logs and 10% for the pressing 
of plywood. 15% of electrical energy was used in the manufacture 
and spreading of glue and in the pressing of plywood. 
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REFER ALSO TO CITATION(S) 32060043144, 43199, 43200, 43201, 43202, 
43203, 43541 


43735 (AD-A—141368/1) Field examination of existing 
heat recovery incinerator (HRI) facilities of up to 50-tpd ca- 
pacity. Six foreign facilities. Final report 1 Oct 82-31 Dec 83. 
Frounfelker, R.; Hausfeld, B.A.; Haverland, R.A.; Klein- 
henz, N.J.; Belencan, H. (Systech Corp., Xenia, OH (USA)). 
Mar 1984. 466p. NTIS, PC A20/MF AO1. 

The practice of recovering energy and/or materials from the 
solid waste stream is rapidly becoming a common waste manage- 
ment approach in the United States. This approach has been ap- 
plied in Europe for a long period of time, and the motivating forces 
are similar in both areas: i.e., a shortage of suitable areas for land- 
filling, high energy costs, and the desire to more effectively manage 
resources. Past experiences with resource recovery at Navy shore- 
based facilities have shown deficiencies due to the relative newness 
and uniqueness of the technology. To repeat past successes while 
avoiding past mistakes, the Navy has embarked upon a comprehen- 
sive program to gather and analyze information on currently oper- 
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ating resource/energy recovery systems. As past of this program, 
SYSTECH Corporation was retained by the Naval Civil Engineer- 
ing Laboratory of Port Hueneme, California, to gather detailed in- 
formation on ten operating Heat Recovery Incinerators (HRIs) lo- 
cated in both the U.S. and foreign countries. The overall goal of 
the present study is to provide comprehensive design-related infor- 
mation on HRIs that have a throughput capacity of 50 tons per day 
(TPD) or less. As part of the program, SYSTECH Corp. visited 
and collected extensive information on operating HRI facilities 
using U.S. originated technology and foreign originated technolo- 
gy. 


43736 (ANL/CNSV-TM—130, pp 63-87) Case study 
review: small scale waste-to-energy district heating plants. 
Brickner, R.H.; Givonetti, R.M. (Gershman, Brickner and 
Bratton, Inc., Washington, DC). Feb 1984. NTIS, PC A09/ 
MF AO1. File Number TI84009130. (CONF-830717—). 

From Small-scale combustion systems - a waste-to-energy 
workshop; Nashville, TN, USA (20 Jul 1983). 

High cost and declining availability of traditional fuels are 
forcing energy consumers such as local industries, institutions, and 
public utilities to examine alternative sources of energy. One specif- 
ic opportunity available and compatible with these interests is 
waste-to-energy systems or resource recovery. With regards to dis- 
trict heating, refuse-derived energy may provide a more cost effec- 
tive means of heat generation. Several factors must be considered 
when designing an integral solid waste disposal-district heating 
system. These factors are listed. Conventional waste management 
programs, resource recovery technologies, and the economics of 
small sized waste-to-energy plants are discussed. 


43737 (ANL/CNSV-TM—130, pp 88-96) Pittsfield, 
MA: Vicon’s waste to energy facility. Clark, L.E. (Vicon Re- 
covery Systems, Pittsfield, MA). Feb 1984. NTIS, PC A09/ 
MF AO1. File Number T184009130. (CONF-830717—). 

From Small-scale combustion systems - a waste-to-energy 
workshop; Nashville, TN, USA (20 Jul 1983). 

The development and operation of a refuse-to-energy project 
in a small city is discussed. Highlights are presented of the back- 
ground, disposal and steam sales contracts, plant design, shakedown 
and project economics. The operating record for the first two years 
is emphasized. 


43738 (ANL/CNSV-TM—130, pp 97-104) Salem, Vir- 
ginia, waste-to-energy plant. Naschold, E.T. Jr. (Hayes, 
Seay, Mattern and Mattern, Roanoke, VA). Feb 1984. 
NTIS, PC A0O9/MF AOl. File Number 1184009130. 
(CONF-830717—). 

From Small-scale combustion systems - a waste-to-energy 
workshop; Nashville, TN, USA (20 Jul 1983). 

The Salem, Virginia waste-to-energy plant is described. 
Public support, financing, selection of system, implementation, eco- 
nomics, operation and maintenance, and air pollution considerations 
are discussed. The steam generated by the plant is sold to the 
Mohawk Rubber Company, which operates a large tire plant in 
Salem. 


43739 (ANL/CNSV-TM—130, pp 105-108) From tip- 
ping fee to tipping free. Miller, F.H. Jr.; Loveland, C.W. III. 
(City of Hampton, VA). Feb 1984. NTIS, PC A09/MF 
AO1. File Number T184009130. (CONF-830717—). 

From Small-scale combustion systems - a waste-to-energy 
a Nashville, TN, USA (20 Jul 1983). 

e success of the Hampton, VA refuse-to-energy facility is 
discussed. A unique partnership was decided upon to build and op- 
erate the facility. The partnership consisted of the City of Hamp- 
ton, NASA, and the US Air Force. The state of the art plant burns 
200 tons of refuse per day and is capable of producing 66,000 Ibs of 
steam per hour on a 24-hour day 365 days per year. The operation 
and performance of the plant are discussed. 


43740 (ANL/CNSV-TM—130, pp 109-117) Prince 
Edward Island experience. Davidson, P.E.; Kennedy, J.W. 
(Tricil Ltd., Mississauga, Ontario). Feb 1984. NTIS, PC 
A09/MF AO1. File Number TI84009130. (CONF-830717—). 
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From Small-scale combustion systems - a waste-to-energy 
workshop; Nashville, TN, USA (20 Jul 1983). 

The Prince Edward Island Energy Corporation embarked on 
the design, construction, and operation of a waste-to-energy plant 
employing a modular two-stage combustion incineration process 
with heat recovery. Contractual arrangements are discussed togeth- 
er with improvements to the technology and the plant’s perform- 
ance to date. Plant design features, process discription, operating 
experience, and project economics are discussed. 


43741 (ANL/CNSV-TM—130, pp 118-122) Project fi- 
nancing: a banker's view. Crow, C. (Stephens, Inc., Little 
Rock, AR). Feb 1984. NTIS, PC A09/MF AOl. File 
Number T184009130. (CONF-830717—). 
From Small-scale combustion systems - a waste-to-energy 
a Nashville, TN, USA (20 Jul 1983). 
problems and opportunities involved in financing small 
waste-to-energy systems are discussed. Financing is difficult mainly 
because most of the companies selling these systems and developing 
these projects are not companies with large assets. They have good 
equipment, but most do not have long track records with success in 
operating these projects. Financing these projects from the banking 
industry's perspective is discussed. 


43742 (ANL/CNSV-TM—130, pp 123-131) Financing 
of municipal waste-to-energy projects. Hopper, R. Feb 1984. 
NTIS, PC A09/MF AOl. File Number 1184009130. 
(CONF-830717—). 

From Small-scale combustion systems - a waste-to-energy 
workshop; Nashville, TN, USA (20 Jul 1983). 

Technological, market, and institutional uncertainties can 
discourage potential investors in waste-to-energy projects. Since 
such projects must compete in the market with other demands for 
capital, they must offer a well-structured and a secure investment if 
they are to be attractive to potential investors and be financed at a 
reasonable interest rate. The role of financial management in the 
decision making process of implementing a waste-to-energy facility, 
general financing alternatives, and what the investment community 
looks for in financing are discussed. The issues that a municipality 
will need to consider in structuring the financing for such a project 
are outlined. 


43743 (ANL/CNSV-TM—130, pp 132-134) Determining 
project feasibility for an urban development action grant. 
Gershman, H. (Gershman, Brickner and Bratton, Inc., 
Washington, DC). Feb 1984. NTIS, PC A09/MF AO1. File 
Number T184009130. (CONF-830717—). 

From Small-scale combustion systems - a waste-to-energy 
workshop; Nashville, TN, USA (20 Jul 1983). 

The Urban Development Action Grants (UDAG) program 
administered by the Department of Housing and Urban Develop- 
ment is a potential source of financing for waste-to-energy projects. 
The program is designed to encourage new or increased private in- 
vestment in urban development. The program looks for projects 
that provide a minimum ratio of $2.50 of private funds for every 
dollar of UDAG money. The factors considered in the grant selec- 
tion process are given. 


43744 (ANL/CNSV-TM—130, pp 135-142) Legal as- 
pects of project financing of resources recovery. Lyman, 
F.F.; Feldman, R.D. (Lyman and Shaw, Arlington, VA). 
Feb 1984. NTIS, PC A09/MF AOl. File Number 
T184009 130. (CONF-830717—). 

From Small-scale combustion systems - a waste-to-energy 
workshop; Nashville, TN, USA (20 Jul 1983). 

The financing of resource recovery projects is affected - 
some might say restrained - by legal issues, in significant part be- 
cause the projects are, effectively, public-private joint ventures, in 
which provision for allocation of responsibility for a wide range of 
risks must be made contractually, and in which the scope of public 
involvement cannot reach such an extent as to endanger tax bene- 
fits. The successful structuring of a resource recovery project fi- 
nancing requires extensive legal involvement from the earliest 
phases of the project. The legal considerations in financing these 
projects are outlined. 
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43745 (ANL/CNSV-TM— 130, pp 143-147) Gallatin fi- 
nancing. Calhoun, L.B. (Public Financial Management, Inc., 
Philadelphia, PA). Feb 1984. NTIS, PC A09/MF AO1. File 
Number T184009130. (CONF-830717—). 
From Small-scale combustion systems - a waste-to-energy 
a Nashville, TN, USA (20 Jul 1983). 
¢ permanent financing of the Gallatin Project by the Re- 
source Authority in Sumner County, Tennessee closed at the end of 
June, 1983. The completion of this transaction culminated three 
years of effort by the Authority. The development of this financing 
and the problems that were encountered are described. Finally, the 
significance of the Authority's financing for other sponsors of re- 
source recovery projects is defined. 


43746 (ANL/CNSV-TM—130, pp 148-158) Removal of 
metals and noncombustibles from MSW before incineration. 
Kenny, G.; Sommer, E.J.; Kearley, J. (National Recovery 
Technologies, Nashville, TN). Feb 1984. NTIS, PC A09/ 
MF AO1. File Number T184009130. (CONF-830717—). 

From Small-scale combustion systems - a waste-to-energy 
workshop; Nashville, TN, USA (20 Jul 1983). 

Mass burning has the disadvantage that the combustion proc- 
ess renders the metals in waste almost unusable. In addition, glass 
and grit in waste causes slagging and wear which affects life cycle 
costs and reliability of the system. A number of methods have been 
used to separate refuse and to prepare a refuse-derived fuel, but 
these systems are complex and have limited application for small- 
scale systems. A materials separation process was developed specifi- 
cally to operate in conjunction with mass burn plants. The design 
philosophy, materials flow, plant operation, and control and moni- 
toring system are described. 


43747 (ANL/CNSV-TM—130, pp 159) Overview of 
Gallatin facility. Metcalf, J. Feb 1984. NTIS, PC A09/MF 
AO1. File Number T184009130. (CONF-830717—). 

From Small-scale combustion systems - a waste-to-energy 
workshop; Nashville, TN, USA (20 Jul 1983). 


43748 (ANL/CNSV-TM—130, pp 160-169) Environ- 
mental issues: analysis of case studies. Stotler, G.C.; Clark, 
R. (Battelle Columbus Laboratories, OH). Feb 1984. NTIS, 
PC AO9/MF AOl. File Number T184009130. (CONF- 
830717—). 

From Small-scale combustion systems - a waste-to-energy 
workshop; Nashville, TN, USA (20 Jul 1983). 

A discussion of some of the major environmental issues 
which may present significant environmental impacts of energy re- 
covery facilities is presented. Most, if not all, of these impacts can 
be resolved by control devices or other mitigative measures. Basic 
data on air, water, and noise pollution are given for small-scale sys- 
tems based upon case study environmental assessments. The follow- 
ing subjects are discussed: atmospheric emissions, wastewater dis- 
charges, residues disposal, noise impacts, and local and in-plant en- 
vironmental impacts. 


43749 (ANL/CNSV-TM—130, pp 170-175) Nashville 
Thermal: waste to energy facility. Hestle, J.T. Jr. (Nashville 
Thermal Transfer Corp., TN). Feb 1984. NTIS, PC A09/ 
MF AO1. File Number T184009130. (CONF-830717—). 

From Small-scale combustion systems - a waste-to-energy 
= Nashville, TN, USA (20 Jul 1983). : 

ie Nashville Thermal waste-to-energy facility is described. 

The plant-burns solid waste to generate steam for heating and cool- 
ing in downtown Nashville, TN. The plant serves as a control heat- 
ing and cooling plant, using municipal waste as fuel, to service 29 
buildings for steam and 24 buildings on chilled water. This service 
has been supplied for 6 years on an uninterrupted basis. The heating 
plant and the chilling plant are described as well as the distribution 
system. The operation of the plant is discussed. 


43750 (BFR-R—55-1983) Reduction of district heating 
water temperatures. Johansson, B.; Oehman, T. (Statens 
Raad foer By forskning, Stockholm (Sweden)). 1983. 
49p. (In Swedish). NTIS (US Sales Only), PC A03/MF 
A0O1. File Number DE84750576. 
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The objective of this work has been to investigate the feasi- 
bility and effects of reducing the temperature of district heating sys- 
tems. This has been done on a computer model of a three-stage 
consumer service unit, investigating the changes in water flows and 
temperatures resulting from varying district heating system tem- 
peratures. The results indicate that it should be possible to reduce 
primary temperatures, as secondary systems are often overdimen- 
sioned. Various energy conservation measures, either planned or 
implemented, such as reduction in domestic hot water supply tem- 
perature, provide further scope for temperature reduction. The 
amount of permissible temperature reductions in supply or return 
mains can vary. A reduction in either return of supply main tem- 
perature of about 10-15degreeC appears to be feasible for the con- 
sumer categories investigated, but this should be concentrated pri- 
marily on the return main temperature. This would be brought 
about primarily by modifications to secondary systems, and in order 
to make such modifications attractive to consumers it is probable 
that a flow-based tariff would be necessary, similar to that now op- 
erated by the Stockholm Energy Authority. 


43751 (EFN-AES—1983-4) Long-range municipal energy 
planning. Case study of Joenkoeping. Wene, C.O.; Anders- 
son, O. (Energiforskningsnaemnden, Stockholm (Sweden)). 
Jul 1983. 93p. (In Swedish). NTIS (US Sales Only), PC 
A05/MF AO1. File Number DE84750579. 

The report presents a method of studying the optimum de- 
velopment of municipal energy systems considering the uncertain- 
ties of different energy markets. The time limit is set to the year 
2015, in order to follow up the investments. The model is very 
flexible and can be used for long range planning in small and large 
municipalities. District heating power production, individual heat- 
ing systems, different fuels, energy conservation and industrial coo- 
perations is dealt with. The profitability and the economic conse- 
quences of various actions can be calculted by this method. A com- 
puterized model has been used and applied to the energy system of 
Joenkoeping. 


43752 (PB—84-191667) Effects of energy conservation 
programs: report to IEA (International Energy Agency) 
Annex 7, Local Government Energy Projects. Klingberg, T.; 
Benton, L.; Engebeck, L.; Erikson, B.E.; Fredriksson, G. 
(Statens Inst. foer Byggnadsforskning, Stockholm 
(Sweden)). 1984. 143p. NTIS, PC E07/MF E01. 

This Bulletin is an anthology of 13 essays by different au- 
thors covering various aspects of government programs for energy 
conservation. In six essays effects of energy codes, subsidies to con- 
servation measures in buildings and advisory services are discussed. 
Results from several empirical studies are presented. Five essays 
deal with side-effects (or secondary effects) of energy conservation. 
Moisture and increased radiation from radon are two types of nega- 
tive effects that are covered. Also positive effects such as promo- 
tion of innovations or increased employment are discussed. Policy 
instruments are normally implemented by the local authorities. This 
is illustrated by a description of energy planning for a new suburb 
in one municipality. Some tentative conclusions are presented in the 
final essay. 


43753 (STF—21A82085) Recovery of municipal waste in 
the Nordic countries. Ligaard, Oe. (SINTEF, Trondheim 
(Norway)). Oct 1982. 172p. (In Norwegian). NTIS (US 
Sales Only), PC A08/MF AO1. File Number DE84750588. 

The Nordic countries comprise Denmark, Finland, Iceland, 
Norway and Sweden. The investigation has two parts and the fol- 
lowing activities are dealt with: 1) Obtaining components from the 
waste. 2) Utilization of the recovered components. The recovering 
activities are studied in 25 types of projects. In addition to a collec- 
tive survey the report describes what every type of project within 
each country is covering. Some projects are more closely described 
on specific project information forms in appendices. All the Nordic 
countries seem to have in common that they lack marketing possi- 
bilities for the recovered products. It is therefore suggested that 
future Nordic cooperation in the refuse recovery sector focus on 
measures that increase the market for and utilization of recovered 
waste components. 1 table. 
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43754 Electricity demand estimates under increasing- 
block rates. Henson, S.E. (Univ. of North Carolina, Greens- 
boro). Southern Economic Journal; 51: No. 1, 147-156(JJul 
1984). 

Using price variables calculated at observed consumption 
levels, this study finds significant bias in ordinary least squares esti- 
mates of price elasticities of electricity demand. The bias is most 
severe for specifications using observed average price. The finding 
is important for future econometric work since this type of rate 
structure is becoming more common. The evidence indicates that 
inappropriate use of ordinary least squares (OLS) overestimates that 
rate-structure premium effect on demand, and may underestimate 
the marginal-price elasticity. The use of an instrumental-variables 
technique, applied to actual rate schedules, proves consistent pa- 
rameter estimates regardless of the rate structure. 20 references, 3 
tables. 
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REFER ALSO TO CITATION(S) 33000043127 


43755 (CONF-8209238—Vol.1, pp 283-298) Improving 
production control within the automotive industry. Simon, 
R.L. 1982. NTIS (US Sales Only), PC A23/MF A0Ol1. File 
Number T184770345. 

From International symposium on automotive technology 
and automation (ISATA '82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

The problems of controlling and minimising design and man- 
ufacturing information within the automotive industry are both 
costly and do not make maximum use of previous experience. With 
the advent of CAD/CAM, many new techniques have evolved for 
the speedy construction of design and manufacturing data bases. A 
means of binding together these data bases and controlling the 
design and process planning information is now presented in the 
form of Computervision’s Migraphics and Miplan software. This 
gives a data retrieval capability from all area’s of the production 
cycle including design and detail, numerical control and robotics, 
process planning, manufacture and procurement. Together with its 
numerous analytical capabilities this sorftware provides an excellent 
tool for the optimisation of manufacturing techniques, thus provid- 
ing a complete CAD/CAM system from a single data base. 


43756 (N—84-12227) Investigation of a pulsed electroth- 
ermal thruster. Burton, R.L.; Goldstein, S.A.; Hilko, B.K.; 
Tidman, D.A.; Winsor, N.K. (GT-Devices, Alexandria, VA 
(USA)). Oct 1983. 45p. (NASA-CR—168266). NTIS, PC 
A03/MF AOl1. 

Exhaust velocity and thrust measurements are performed on 
a pulsed electrothermal thruster using polyethylene and Teflon pro- 
pellants. The results verify theoretical predictions of equilibrium 
flow in the nozzle, resulting in substantial recovery of the energy of 
dissociation and ionization. The thruster is tested in an unsteady 
mode (15 micro sec current pulse and 15 cm discharge length) and 
in a quasi-steady mode (48 micro sec current pulse and 5 cm dis- 
charge length). All tests are run at 2 kJ. The exhaust velocity of 
the propellant mass exiting during the current pulse is measured 
with two types of time of flight probes, and the impulse bit is meas- 
ured on a thrust stand. It is inferred from both theory and experi- 
ment that an additional amount of mass is exhausted after the pulse. 
The measured thrust to power ratio for polyethylene is T/P 0.10 
NkW at 21 km/sec in the unsteady mode, and T/P .053 N/kW at 
27 km/sec in the quasi-steady mode, where the velocities are meas- 
ured by the time-of-flight probes. For Teflon propellant, T/P .20 
N/kW at 15 km/sec (unsteady mode) and 0.090 N/kW at 20 km/ 
sec (quasi-steady mode). The discharge pressure and temperature 
predicted by a computational model for polyethylene are consistent 
with the measured thrust and discharge resistance. 
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REFER ALSO TO CITATION(S) 33010043647, 43703, 43727, 43809, 44112, 
44113, 44256, 44257, 44258 


43757 (AD-P—003137/7) Effects of airblast atomizer 
design upon spray quality. Jasuja, A.K. (Cranfield Inst. of 
Tech., Bedford (UK). School of Mechanical Engineering). 
1984. 14p. NTIS, PC A02/MF AOl1. 

This paper reviews the results of numerous investigations 
that have been conducted on airblast atomization as applied to gas 
turbine engines. The primary motivation for this is the need to 
identify the effect that various design features have upon the spray 
quality so that atomizers of optimum performance can be designed 
with a minimum of cost and complexity. Attention is focused upon 
such factors as the atomizer scale, configuration, the nature of fuel 
preparation before exposure to air, etc, for the most commonly 
used pre-filming and plain-jet airblast atomizers. The experimental 
mean drop size data included in this paper has been obtained 
through the use of well-established laser light-scattering techniques 
over a wide range of conditions. The general conclusion drawn 
from the data that is currently available is that the plain-jet airblast 
atomizers featuring multiple, transversely injected liquid jets into a 
swirling airstream yield spray quality comparable to that achieved 
by their pre-filming counterparts especially under high air pressure 
conditions. 


43758 (CONF-8209238—Vol.1, pp 71-84) Measurement 
of brake specific fuel consumption under real traffic condi- 
tions and the application of the results for engine optimiza- 
tion. Demel, H.; Kampelmuhler, F.T. 1982. NTIS (US Sales 
Only), PC A23/MF AO1. File Number T184770345. 

From International symposium on automotive technology 
and automation (ISATA '82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

, Investigations on test benches, particularly under transient 
conditions, have one disadvantage. Some important influences on 
engine operation such as road gradients, dynamic forces or road 
bumps are not taken into consideration. In order to do away with 
this drawback, a new procedure to determine the brake specific fuel 
consumption under real traffic conditions has been developed. By 
means of suitable transducers, the road speed, the torque, the 
engine speed, the coolant temperature and the actual fuel consump- 
tion are measured and recorded on a pulse-code-modulated-magnet- 
ic storage (PCM). After the test drives, the recorded data are com- 
puter evaluated. The software allows the evaluation of a speed- 
torque versus time density matrix as well as classification of the 
transient engine operation parameters and the categorization of the 
results into different ranges of engine operation temperature. Exam- 
ples are given to demonstrate the application of this new data ac- 
quisition and evaluation procedure. 


43759 (CONF-8209238—Vol.1, pp 85-100) Computer 
aided vibration measurement and display. Karstens, D. 1982. 
NTIS (US Sales Only), PC A23/MF AO1. File Number 
1184770345. 

From International symposium on automotive technology 
and automation (ISATA '82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

The computer aided method is quite different from model 
analysis, because it shows the actual vibrations during vehicle oper- 
ation. Up to approx. 200 accelerometer signals from a car which is 
operated on a dynamometer are recorded in groups of 11 together 
with rpm-pulses and a reference phase signal on analog tape. Each 
signal is then analyzed by order-tracking and fed into a computer 
which converts it to complex displacements versus rpm. This data 
enables different plots and animated vibration displays of a car 
model. A special hardware shall be built to reduce the processing 
time and to enable an on-line animated display of the vibrating ve- 
hicle. 


43760 (CONF-8209238—Vol.1, pp 101-118) Acquiring 
and analysing in-cylinder pressure data using a mini-computer 
based data acquisition system. Dawson, P.J. 1982. NTIS (US 


Sales Only), PC A23/MF A0O1. File Number T184770345. 
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From International symposium on automotive technology 
and automation (ISATA ‘82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

In-cylinder pressure data can be used to assess many aspects 
of an engines performance and, at first sight, it is comparatively 
easy to obtain. All that should be required is an in-cylinder pressure 
transducer and suitable data acquisition and processing systems and 
then it should be possible to deduce such variables as friction, indi- 
cated cycle efficiency and heat release, to name a few. This paper 
described BL Technology's experiences in the application of tech- 
niques which are intended to deduce these variables. The tech- 
niques applied have been investigated and used by many organisa- 
tions with varying degress of success, and the difficulties in obtain- 
ing good data for subsequent analysis have been found to be ex- 
treme. Possible causes of problems are discussed without necessari- 
ly offering definitive solutions, and experimental data is presented 
to reinforce the discussion. The data acquisition systems, which are 
proprietry units, and analysis techniques for the deduction of engine 
friction and fuel burn rates are described. 


43761 (CONF-8209238—Vol.1, pp 119-132) Measure- 
ment and analysis of engine indicator diagrams. Astalosch, 
L.; Schaefer, H.J. 1982. NTIS (US Sales Only), PC A23/ 
MF AO1. File Number T1I84770345. 

From International symposium on automotive technology 
and automation (ISATA ‘82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

; The subject of this paper is a computer system to measure 
and evaluate cylinder pressures of internal combustion engines. 
Measurements are taken with a high speed data acquisition system; 
a network consisting of a host and three process computers (DEC 
PDP-11) with microprogrammed 1I/O-peripherals. This system is 
able to sample 30 million data values with a maximum speed of 
576000 values per second continuously. Data acquisition and quick 
look calculations can be performed on one or up to three process 
computers in parallel. For final evaluation data are transfered via 
the host computer to main frames (CDC CYBER). In addition to 
some standard programs for data analysis in the time and frequency 
domain there is a special program package implemented to evaluate 
cylinder pressure data in more detail, i. e. to calculate internal 
engine characteristics. Because of sampling data of different cylin- 
ders, simultaneous and continuous evaluations can be done cycle by 
cycle or for a period of some hundred cycles for any cylinder in 
respect to any other cylinder as well as for different transducers in 
the same cylinder. 


43762 (CONF-8209238—Vol.1, pp 133-140) Test rig for 
the control and complex testing of springs. Jankovic, D.; Vu- 
jovic, M. 1982. NTIS (US Sales Only), PC A23/MF AOl. 
File Number T1I84770345. 

From International symposium on automotive technology 
and automation (ISATA ‘82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

: The paper presents a versatile, automatically controlled rig 
that allows quality control during the production process and also 
reliability testing of springs. The rig enables the user to program 
the loading history in relation to the desired level of simulation of 
the loading conditions in service. 


43763 (CONF-8209238—Vol.1, pp 141-159) Techniques 
for automated performance testing of shock absorbers and 
MacPherson struts. Seipp, R.W. 1982. NTIS (US Sales 
Only), PC A23/MF AO1. File Number T184770345. 

From International symposium on automotive technology 
and automation (ISATA '82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

, As the design and quality of the modern automotive suspen- 
sion system have become increasingly important, emphasis on per- 
formance testing of shock absorbers and MacPherson struts for 
product development and manufacturing quality assurance has also 
increased. Automated servo hydraulic performance testing of shock 
absorbers results in many benefits including improved accuracy and 
decreased test cycle time. More thorough tests are possible along 
with the ability to store test data, recognize trends and communi- 
cate results. For performance testing cf critical components such as 
a shock absorber or a Mac-Pherson strut, automated testing has re- 
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sulted in the ability to do more accurate, more sophisticated testing 
in a minimum amount of time. This results not only in increased 
manufacturing efficiency but also in increased product performance 
efficiency. 


43764 (CONF-8209238—Vol.1, pp 159-174) Computer 
aided experiment system for engine development and evalua- 
tion. Nakagawa, S.; Nomura, O.; Ohba, H. 1982. NTIS (US 
Sales Only), PC A23/MF A0O1. File Number TI84770345. 

From International symposium on automotive technology 
and automation (ISATA '82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

' In the past, several kinds of minicomputer stand alone sys- 
tems had been used in automotive engine laboratories at the Toyota 
Engine Engineering Dept.. The capacity of these minicomputer sys- 
tems was limited in many aspects and it was difficult to change the 
application programs flexibly. With this in mind, a large scale com- 
puter aided experiment system has been developed at Toyota. This 
system consists of a large scale host computer connected to several 
minicomputers by optical fiber cables, which can support about 40 
test cells scattered through several buildings at one time. Further, it 
can control engines and dynamometers as well as acquire and proc- 
ess experimental data. The advantages of this system are as follows: 
1) Flexibility for program changes even while the system is in oper- 
ation. 2) Effective handling of data and programs by concentrating 
them in the host computer. 3) System expansion ability. This system 
is currently being applied to all types of engine experiments and 
contributes to time saving during engine development. 


43765 (CONF-8209238—Vol.1, pp 537-556) Electronic 
adjusting and measuring device for fuel induction systems. 
Roemer, J. 1982. NTIS (US Sales Only), PC A23/MF AO1. 
File Number T184770345. 

From International symposium on automotive technology 
and automation (ISATA ‘82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

: An electronically controlled adjusting and measuring device 
for carbureters is described which permits measurements without 
holding the pressure in the test room or in the test chamber con- 
stant. The results of which may be converted to comparable values 
at a selected reference pressure by means of physical relations. 


43766 (N—83-28405) Study of flow phenomena in inter- 
nal (piston) combustion engines. Seppen, J.J. (Technische 
Hogeschool Delft (Netherlands)). Oct 1982. 156p. 
(WTHD—149). NTIS, PC A08/MF AO1. 

A zero dimensional model of the intake stroke, and a three 
dimensional model of the inlet port flow (for the cylinder head 
swirl coefficient) of an internal combustion engine were developed. 
Electric discharge anemometers were designed in order to check 
model predictions. Tests on a motorcycle engine show that solid 
body approximation, used in the zero dimension model, is practica- 
ble, although the intake flow still has a clear effect during the com- 
pression stroke. The calculated initial swirl rev is much lower than 
measured. Measurements in a direct injection diesel engine were 
compared with initial conditions of the 3-D simulation. The calcu- 
lated initial swirl rev is higher than measured. The calculated and 
measured results of the swirl coefficient agree. 


43767 (N—83-28460) Material research, material devel- 
opment and procedure development for ceramic gas turbine 
parts. Final Report. Siebels. (Volkswagenwerk A.G., Wolfs- 
burg (Germany, F.R.)). Aug 1981. 76p. (In German). NTIS, 
PC A05/MF AO1. 

Long term stability of silicon nitride and silicon carbide ma- 
terials, high temperature resistance, ceramic-ceramic and ceramic- 
metal bonding, and high temperature soldering procedures are de- 
scribed for automobile gas turbine engine applications. Test results 
show that the use of ceramic materials for static parts is more 
promising than for rotors. Bonding materials are often deficient. 


43768 (N—83-29232) Unsteady flow effects in combustor 
systems. Subbaiah, M.V. (California Inst. of Tech., Pasadena 
(USA)). Mar 1983. 9p. NTIS, PC A12/MF AO1. 

A wide variety of combustion problems, including combus- 
tion instabilities and turbulent diffusion flames, appear to involve 
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the entrainment and deformation of laminar flames by large vortex 
structures in the flow field. First, some details of this process of 
laminar flame distortion are examined by considering the interac- 
tions of time-dependent diffusion flames with two dimensional vor- 
tices. Second, Some results on the modelling of the non-steady 
combustion in burners for aircraft gas turbines are given. The gen- 
eral aim of the work is to develop a one dimensional model applica- 
ble to the NASA-Lewis Non-Steady Combustion Rig. 


43769 (N—83-30662) Evaluation of ceramics for stator 
applications: gas turbine engines interim report. Stator fabri- 
cation and evaluation. Final report. Arnon, N.; Trela, W. 
(Ford Motor Co., Dearborn, MI (USA)). Mar 1983. 67p. 
(NASA-CR—168140; DOE/NASA—0019-83/1). NTIS, PC 
A04/MF AOl1. 

The objective was to assess current ceramic materials, fabri- 
cation processes, reliability prediction, and stator durability when 
subjected to simulated automotive gas turbine engine operating con- 
ditions. Ceramic one-piece stators were fabricated of two materials, 
silicon nitride and silicon carbide, using two near-net-shape process- 
es, slip casting and injection molding. Non-destructive evaluation 
tests were conducted on all stators identifying irregularities which 
could contribute to failures under durability testing. Development 
of the test rig and automatic control system for repeatably control- 
ling air flow rate and temperature over a highly transient durability 
duty cycle is discussed. Durability results are presented for repeat- 
ed thermal cycle testing of the ceramic one-piece stators. Two duty 
cycles were used, encompassing the temperature ranges of 704 to 
1204 C (1300 to 2200 F) and 871 to 1371 C (1600 to 2500 F). Tests 
were conducted on 28 stators, accumulating 135,551 cycles in 2441 
hours of hot testing. Cyclic durability for the ceramic one-piece 
stator was demonstrated to be in excess of 500 hours, accumulating 
over 28,850 thermal cycles. Ceramic interface forces were found to 
be the significant factor in limiting stator life rather than the scatter 
in material strength properties or the variation in component de- 
fects encountered. 


43770 (N—83-35318) Vortex motion in axisymmetric 
piston-cylinder configurations. Shih, T.I.P.; Smith, G.E.; 
Springer, G.S. (National Aeronautics and Space Administra- 
tion, Cleveland, OH (USA). Lewis Research Center; Michi- 
gan Univ., Ann Arbor (USA); Florida Univ., Gainesville 
(USA)). Sep 1982. 22p. (NASA-TM—85404). NTIS, PC 
A02/MF AOl1. 

By using the Beam and Warming implicit-factored method 
of solution of the Navier-Stokes equations, velocities were calculat- 
ed inside axisymmetric piston cylinder configurations during the 
intake and compression strokes. Results are presented in graphical 
form which show the formation, growth and breakup of those vor- 
tices which form during the intake stroke by the jet issuing from 
the valve. It is shown that at bore-to-stroke ratio of less than unity, 
the vortices may breakup during the intake stroke. It is also shown 
that vortices which do not breakup during the intake stroke coa- 
lesce during the compression stroke. 


43771 (N—83-35777) Reflection on thermal exchanges in 
piston engines. Vichnievsky, R. (Brussels Univ. (Belgium)). 
1983. 11p. (In French). NTIS, PC A99/MF AO1. 

Heat exchange between the gas and the wall of piston en- 
gines is discussed. Empirical and semiempirical formulas for the 
heat transfer coefficient are reviewed. The need for a dual ap- 
proach when studying heat transfer in piston engines is stressed: 
aerodynamic analysis of local conditions by laser velocimetry, and 
global energy analysis. In the global analysis the hierarchy of fac- 
tors which influence energy production in an enclosed space fed by 
pulsating flow must be determined. 


43772 (N—84-14519) Dynamic analysis of rotary combus- 
tion engine seals. Knoll, J.; Vilmann, C.R.; Schock, H.J. 
(National Aeronautics and Space Administration, Cleveland, 
OH (USA). Lewis Research Center). 1984. 15p. (NASA- 
TM—83536; E—1902; CONF-840253—3). NTIS, PC A02/ 
MF AO1. 

From International SAE Congress and exposition, Detroit, 
MI, USA (27 Feb 1984). 
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Real time work cell pressures are incorporated into a dy- 
namic analysis of the gas sealing grid in Rotary Combustion En- 
gines. The analysis which utilizes only first principal concepts ac- 
counts for apex seal separation from the crochoidal bore, apex seal 
shifting between the sides of its restraining channel, and apex seal 
rotation within the restraining channel. The results predict that 
apex seals do separate from the trochoidal bore and shift between 
the sides of their channels. The results also show that these two 
motions are regularly initiated by a seal rotation. The predicted 
motion of the apex seals compares favorably with experimental re- 
sults. Frictional losses associated with the sealing grid are also cal- 
culated and compare well with measurements obtained in a similar 
engine. A comparison of frictional losses when using steel and 
carbon apex seals has also been made as well as friction losses for 
single and dual side sealing. 


43773 (N—84-15554) Advanced Gas Turbine (AGT) tech- 
nology development. (General Motors Corp., Indianapolis, 
IN (USA)). May 1983. 49p. (NASA-CR—168235; DOE/ 
NASA—0168-6). NTIS, PC A03/MF AOI. 

A 74.5 kW (100 hp) automotive gas turbine was evaluated. 
The engine structure, bearings, oil system, and electronics were 
demonstrated and no shaft dynamics or other vibration problem 
were encountered. Areas identified during the five tests are the 
scroll retention features, and transient thermal deflection of turbine 
backplates. Modifications were designed. Seroll retention is ad- 
dressed by modifying the seal arrangement in front of the gasifier 
turbine assembly, which will increase the pressure load on the 
scroll in the forward direction and thereby increase the retention 
forces. the backplate thermal deflection is addressed by geometric 
changes and thermal insulation to reduce heat input. Combustor rig 
proof testing of two ceramic combustor assemblies was completed. 
The combustor was modified to incorporate slots and reduce sharp 
edges, which should reduce thermal stresses. The development 
work focused on techniques to sinter these barrier materials onto 
the ceramic rotors with successes for both material systems. Silicon 
carbide structural parts, including engine configuration gasifier 
rotors (ECRs), preliminary gasifier scroll parts, and gasifier and 
power turbine vanes are fabricated. 


43774 (N—84-16494) Effects of broadened property fuels 
on radiant heat flux to gas turbine combustor liners. Hag- 
gard, J.B. Jr. (National Aeronautics and Space Administra- 
tion, Cleveland, OH (USA). Lewis Research Center). Dec 
1983. 27p. (NASA-TM—83537; E—1906). NTIS, PC A03/ 
MF AOl. 

The effects of fuel type, inlet air pressure, inlet air tempera- 
ture, and fuel/air ratio on the combustor radiation were investigat- 
ed. Combustor liner radiant heat flux measurements were made in 
the spectral region between 0.14 and 6.5 microns at three locations 
in a modified commercial aviation can combustor. Two fuels, Jet A 
and a heavier distillate research fuel called ERBS were used. The 
use of ERBS fuel as opposed to Jet A under similar operating con- 
ditions resulted in increased radiation to the combustor liner and 
hence increased backside liner temperature. This increased radiation 
resulted in liner temperature increases always less than 73 C. The 
increased radiation is shown by way of calculations to be the result 
of increased soot concentrations in the combustor. The increased 
liner temperatures indicated can substantially affect engine mainte- 
nance costs by reducing combustor liner life up to 1/3 because of 
the rapid decay in liner material properties when operated beyond 
their design conditions. 


43775 (N—84-22219) Present capabilities and future re- 
quirements for computer-aided geometric modeling in the 
design and manufacture of gas turbine. Caille, E.; Propen, 
M.; Hoffman, A. (Avco/Lycoming, Stratford, CT (USA)). 
Mar 1984. 5p. NTIS, PC A17/MF AOI1. 

Gas turbine engine design requires the ability to rapidly de- 
velop complex structures which are subject to severe thermal and 
mechanical operating loads. As in all facets of the aerospace indus- 
try, engine designs are constantly driving towards increased per- 
formance, higher temperatures, higher speeds, and lower weight. 
The ability to address such requirements in a relatively short time 
frame has resulted in a major thrust towards integrated design/anal- 
ysis/manufacturing systems. These computer driven graphics sys- 
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tems represent a unique challenge, with major payback opportuni- 
ties if properly conceived, implemented, and applied. 


43776 (NP—4770339) Utilization of waste heat of diesel 
engines. (Technische Univ. Hamburg-Harburg (Germany, 
F.R.). Bereich Waermekraftanlagen und Energietechnik). 
1981. 613p. (In German). NTIS (US Sales Only), PC A99/ 
MF AO1. File Number DE84770339. 

16 lectures presented during a training seminar are printed 
here. Subjects: energy-balance of supercharged ships diesel engines; 
heat consumption in ship operation; energy need and possibilities of 
energy saving in electric systems on board ship; cooling systems 
and utilization of cooling water energy in the case of marine diesel 
engines; supercharging systems and design of exhaust gas turbo- 
chargers; calculation of thermics of exhaust gas boilers; design of 
exhaust gas boilers; operation of exhaust gas boilers; flue gas corro- 
sion and pollution in exhaust gas boilers; exhaust gas boiler plants 
with turbogenerators; Waste heat utilization on; pilot plant with 
diesel engine of the Hamburg-Harburg Technical University; 
marine diesel engines in stationary power plant; waste heat utiliza- 
tion with organic Rankine cycle plants; heat pumps for waste heat 
utilization; exhaust gas analysis and pollutant emission of diesel en- 
gines. Each lecture is dealt with in one abstract. 


43777 (NP—4770339, pp AO-A23) Energy balance of su- 
percharged marine diesel engines. Geisler, O.; Morawe, E. 
1981. (In German). NTIS (US Sales Only), PC A99/MF 
A01. File Number T184770339. 

In Utilization of waste heat of diesel engines. 

The diesel engine is still the one power engine which trans- 
forms the chemical energy of fuel into mechanic energy with a 
very high efficiency and within a very broad range of performance. 
Large diesel engine achieve efficiency degrees of up to 46%. Better 
use of primary energy is made possible if the lost energy i.e. the 
waste heat is recovered and used by means of heat transmitters, 
steam generators and turbo-engines. Evaluation and design of waste 
heat recovery methods demands to know the amount of energy lost 
by the individual components of the diesel engine. The operational 
process and theoretical comparison processes are described, an 
energy balance is set up dealing with the individual losses. The 
energy balance share (tabled data) are quoted for some diesel en- 
gines. Efficiency degree and specific fuel consumption, reasons for 
energy losses, the basis of the energy balance and the rising of the 
cooling water temperature level by hot cooling are viewed in 
detail. 


43778 (NP—4770339, pp BO-B29) Heat requirements of 
marine vessels. Fischer, G. 1981. (In German). NTIS (US 
Sales Only), PC A99/MF AO1. File Number T184770339. 

In Utilization of waste heat of diesel engines. 

Modern steam generation plants for motor ships are quite 
large ones due to heavy oil operation and waste heat recovery. Im- 
portance and size of the thermal energy systems strongly depend on 
the type of ship; motor tankers usually have a higher thermal 
energy demand than freighters. One parameter that determines the 
heat demand essentially is the use of a turbogenerator for the utili- 
zation of exhaust gas energy. Heat consumption can be allocated in 
four groups: general demand of the ship; consumers that depend on 
the main engine; cargo-dependent consumption; turbogenerators. 
These sources of heat consumption are looked into individually, fol- 
lowed by a report on the design of tank heating systems for motor 
ships with higher heat demand. The heat- and waste heat behaviour 
of tank contents are described in formulas. General considerations 
on tank heatings with low-quality mineral oils are made, criteria for 
the economic use of exhaust gas boilers for turbogenerators are 
given. 


43779 (NP—4770339, pp E0-E56) Supercharger systems 

and construction of exhaust-gas turbochargers. Meier, E. 
1981. (In German). NTIS (US Sales Only), PC A99/MF 
A01. File Number T184770339. 

In Utilization of waste heat of diesel engines. 

The first aim of any kind of diesel engine supercharging is to 
increase the efficiency at a given piston capacity by increasing the 
piston pressure. The economic advantage of a supercharged engine 
is that the required output can be achieved with a smaller and less 
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costly engine. The exhaust-gas turbocharger aims not only at an in- 
creased efficiency but also at improving the specific fuel consump- 
tion report is supplied - partly with mathematical details - on gener- 
al design and specially on exhaust-gas turbochargers, the required 
charge-pressure, the efficiency degree of the turbocharger, its 
energy balance and the overall efficiency degree. The energy-bal- 
ance of a turbocharged engine is presented, conditions for compar- 
ing various charge-systems are given. Details are supplied on the 
ideal exhaust-gas handling and the energetic parameters of the heat- 
ing system "charging and charge cycle”. Description of: charging 
systems for marine and stationary engines, the influence of the 
overall efficiency degree of the turbocharger, ambient conditions 
and pressure loss in the charging system. 


43780 (NP—4770339, pp FO-F37) Thermal energy calcu- 
lations for flue gas boilers. Gietzelt, M. 1981. (In German). 
NTIS (US Sales Only), PC A99/MF AOl1. File Number 
1184770339. 

In Utilization of waste heat of diesel engines. 

Thermal energy on motor ships is consumed by the oper- 
ation of the essential machines, the operation of the ship and the 
energy demand resulting from the cargo. The heat transfer medium 
determines the pressure. A distinction must be made between 
energy source, heat transfer medium and energy sink. Plant-specific 
parameters for heat consumers and heat-transfer media (water, 
steam, organic media) are mentioned; the utilization of the intrinsic 
energy of the exhaust gas is reported on. Depending on the flue-gas 
channeling one distinguishes between smoke tube boilers and water- 
tube boilers. Technical details of those boiler types and exhaust-gas 
boiler design with and without economiser are mentioned. Further 
details are given on the overflow-, bypass- and heating coil load 
control; on water-level- and pressure control. Calculations of ther- 
mal energy transfer (formulas) concern the amount of energy trans- 
ferred, heat transfer on the heat transfer medium and energy side; 
dirt accumulation; pressure losses on the heat transfer fluid and flue 
gas side. The partial-load behaviour is dealt with. Partial load 
means all those. 


43781 (NP—4770339, pp KO-K34) Exhaust boilers with 
turbogenerators. Geisler, O. 1981. (In German). NTIS (US 
Sales Only), PC A99/MF AO1. File Number T184770339. 

In Utilization of waste heat of diesel engines. 

Due to the high fuel price waste heat recovery of diesel 
engine becomes more and more attractive. A very efficient measure 
to increase the plant efficiency consists in using an exhaust gas 
boiler downstream of the engine. It permits to utilize a relatively 
large amount of the flue gas energy for steam generation. Larger 
plants not only produce heating steam but also generate electric 
energy by means of a turbogenerator. Diesel engines, steam genera- 
tion in exhaust gas boilers and exhaust gas boiler flow charts are 
reported on as well as on turbogenerators and the influence of the 
design parameters on the electric power generated. Influence of ex- 
haust gas boiler flow plans and the live steam condition, the con- 
densator pressure, the feed water temperature, the superheated 
steam quantity and heat surface soiling is described. 


43782 (NP—4770339, pp MO-M30) Diesel engine test 
plant at Hamburg-Harburg Technical University. Heeschen, 
K. 1981. (In German). NTIS (US Sales Only), PC A99/MF 
AO1. File Number T184770339. 

In Utilization of waste heat of diesel engines. 

A test plant with a diesel engine is introduced. Together 
with a back-pressure steam turbine experiments can be carried out 
under operational conditions, especially intermittent and disturbed 
operation can be simulated. Individual plant components under de- 
fined stresses and operational behaviour of plants and the reciprocal 
influences of the machines can be investigated. The simulated oper- 
ation of a ship's engine assembly is used as an example to explain 
the use of a test plant. It consists of a 100 kW-diesel engine, a ship- 
wall step-down geai.. «0c Clutch, diaphragm clutch, and elec- 
tric units (d-c. motor ’generator, converter). The energy balance of 


the 4-. -~’_ usesci engine is calculated by means of a computer 
model. 
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43783 (NP—4770339, pp N1-N23) Marine diesel engines 
in stationary power plants. Roeschmann, D. 1981. (In 
German). NTIS (US Sales Only), PC A99/MF AOl1. File 
Number T184770339. 

In Utilization of waste heat of diesel engines. 

Cogeneration plants with diesel engines have been existing 
for 50 years; their importance however was increased lately due to 
increased energy cost. Cogeneration plants are suitable as a field of 
application for marine diesel engines today. Report on: standard- 
and individual plants, waste-heat sources that can be utilized, cyclic 
processes. Critical comparison of the characteristic features of 
motor-, steam-, and gas turbine plants suitable for cogeneration. 
Waste heat utilization is explained by using a finished plant as an 
example. Hints are given on special measures which can increase 
the degree of waste heat utilization. Finally one explains in how far 


stationary waste heat utilization is applicable to marine engine sys- 
tems. 


43784 (NP—4770339, pp 01-033) Waste heat utilization 
by means of organic rankine cycles. Haaf, S. 1981. (In 
German). NTIS (US Sales Only), PC A99/MF AO1. File 
Number T184770339. 

In Utilization of waste heat of diesel engines. 

Increased energy cost means more interest for recovery of 
the waste heat produced in many technical processes. In cases 
where heat is not required, ORC systems can be installed which 
convert even low-temperature waste heat into mechanical and/or 
electrical energy. Organic rankine cycles work on the same princi- 
ple as the water pump cycle in a thermal power plant. The waste 
heat serves to evaporate a working fluid at high pressure which is 
then expanded to drive the engine, liquefied, and repressurized by a 
pump. The thermodynamic fundamentals of the ORC process, the 
working fluid, the plant components and an installed stationary 
system are described. The applications of an ORC system with a 
marine diesel engine are discussed, and the economics of the system 
is assessed. 


43785 (NP—4770343) Good results for two-stroke en- 
gines in a special part-load design on the motor-ship ‘Europa’. 
Mikota, T.I.; Haefner, R.; Schnurbein, E. v. (Maschinenfa- 
brik Augsburg-Nuernberg (M.A.N.) A.G., Augsburg (Ger- 
many, F.R.)). 1984. 17p. (In German). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE84770343. 

Problems with part-load operation arise mainly with the 
main machines (ship’s drive) designed originally for a considerably 
higher output and are operated on a small part of it. Reason for this 
kind of operation: the increased fuel price. This requires measures 
in order to solve the aforementioned problems. Report on require- 
ments for the main engines illustrated with the operational profile 
of the "MS Europa”. Main engine design concerns crossing at high 
speed and cruising at low speed. Test results with such an engine 
design and single-shaft operation with shaft-driven alternator (low- 
load operation) are mentioned. It is shown that efficient design of 
the charging group and good adapting of the injection system allow 
to fulfill the requirements of low load operation. The flexibility of 
the constant-pressure charging system of the ship’s engine contrib- 
uted to the success. 


43786 (NP—4770344) Medium-speed four-stroke engines 
operated on heavy fuel oil (continuous partial load operation). 
Haefner, R. (Maschinenfabrik Augsburg-Nuernberg 
(M.A.N.) A.G., Augsburg (Germany, F.R.)). 1984. 43p. (In 
German). NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE84770344. 

Modern medium-speed engines are expected to work perfect- 
ly with all kinds of heavy fuel oil at full load. Important values for 
good heavy oil operation and constant fuel consumption are: ratio 
of charge pressure to mean effective pressure, ratio ignition pres- 
sure/mean effective pressure, derived from that temperature in the 
valve seat below 450°C, temperature of turbine off-gas below 
550°C. Survey of these ratios in engine cross-section diagrams, dia- 
grams of results and numerous tables. Details on: continuous heavy- 
oil operation at part-load conditions and the main problems result- 
ing from it for example soiling of parts of the engine; fuvourable 
influencing variables on part-load heavy-oil operation such as effi- 
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cient, turbocharging, trouble-free charge renewal, powerful and 
exact injection, intensive mixture formation, favourable conditions 
for self-ignition, constant balanced component temperatures, bal- 
anced lubricating oil system sturdy design and good mass balanc- 
ing. 


3302 External Combustion Engines 


43787 (N—84-17302) Considerations on the external com- 
bustion system of the Stirling hot gas engine. Zacharias, F. 
(National Aeronautics and Space Administration, Washing- 
ton, DC (USA)). Feb 1983. 19p. (NASA-TM—77026). 
NTIS, PC A02/MF AO1. 

After an introduction on the Stirling engine the external 
combustion system as well as the general loss division and efficien- 
cies are described. The requirements for the combustion system and 
different variants of the combustion system are compared and dis- 
cussed. 


43788 (ORNL/CON—155) Linear harmonic analysis of 
Stirling engine thermodynamics. Chen, N.C.J.; Griffin, F.P.; 
West, C.D. (Oak Ridge National Lab., TN (USA)). Aug 
1984. Contract AC05-840R21400. 128p. NTIS, PC A07/ 
MF AO1. File Number DE84016646. 

The analysis involves linearization of the pressure waveform 
and represents each term in the conservation equations by a trun- 
cated Fourier series, including enthalpy flux discontinuity. Second- 
Law analysis is presented of four important loss mechanisms that 
result from adiabatic cylinders, transient heat transfer in semiadiaba- 
tic cylinders, pressure drop through the heat exchangers, and gas 
leakage from the compression space. The four loss mechanisms, all 
leading to efficiency reduction below the Carnot level, are charac- 
terized by irreversible thermodynamic processes that occur when 
heat is transferred across a finite temperature difference; when 
gases at two different temperatures are mixed; or when there is a 
mass flow through a pressure difference. The allocation of each in- 
dividual loss mechanism is derived precisely in terms of entropy 
production but evaluated by use of pressure, temperature, and mass 
oscillations calculated from the linear harmonic approximation. 
When the theory is applied to an engine of Sunpower’s RE-1000 
dimensions, it reveals clearly that the adiabatic loss (due to temper- 
ature fluctuations in the cylinders) consists of two components: gas 
mixing and heat transfer across a temperature difference. The 
theory further shows that the adiabatic effect is more important 
than the transient heat transfer loss if the gas-to-cylinder heat trans- 
fer rate is small (i.e., nearly adiabatic conditions); the reverse is true 
for intermediate heat transfer rates; and both losses vanish at very 
high heat transfer rates. In addition, entropy analyses of pressure 
drop and mass leakage for isothermal cylinders shed some light on 
coupling between the different individual loss mechanisms. 


43789 Comparison of seal materials for use in Stirling en- 
gines. Lundholm, G. Reston, VA; American Society of Me- 
chanical Engineers (1983). 7p. (CONF-830437—). 

From ASME international conference on wear of materials; 
Reston, VA, USA (11 Apr 1983). 

In a dry, reciprocating sliding test, rods of 12 different sur- 
face materials rubbed against a glass filled PTFE gas seal. To simu- 
late operation in a Stirling engine a gas (N2) pressure of 1 MPa dif- 
ferential pressure was applied across the seal. Gas leakage rates, 
rods surface temperatures, changes in the surface finish of the rod, 
surface hardness of the rod and wear rate of the seals were meas- 
ured. The rod surface materials that produced the least seal were: 
plasma sprayed molybdenum (75 Mo 18 Ni 4 Cr), gas nitrided steel, 
and plasma sprayed aluminum oxide (94 Al203 6 TiO2). In contrast 
to almost all other mating surfaces, the surface roughness of the 
rods coated with Mo did not decrease during wear. This property 
is very important for the formation of a PTFE transfer film on the 
mating surface. The presence of a stable transfer film gives a low 
PTFE wear rate. 8 references. 
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3303 Electric-powered Systems 


= ALSO TO CITATION(S) 33030043490, 43492, 43674, 43675, 43676, 
4. 


43790 (CONF-8206261—, pp 344-352) Possible applica- 
tions and market potential of battery-powered electric passen- 
ger cars. Staub; Meetz. 1982. (In German). NTIS (US Sales 
Only), PC A08/MF AO1. File Number T184770433. 

From 9. status seminar on short distance transportation re- 
search; Garmisch-Partenkirchen, F.R. Germany (21 Jun 1982). 

The object of this investigation is to estimate the potential 
applications and appraise the realizable market potential of battery- 
powered electric passenger cars on the basis of a random sample 
survey made among private households and businesses. Potential 
application of electric passenger cars amounts to around 1.46 mil- 
lion vehicles, taking into account the current utilization structure of 
passenger cars powered by international combustion engines and 
the technological restrictions placed on electric vehicles. The re- 
alizable market potential for vehicles costing DM 16,000 amounts 
to about 630,000 vehicles and for vehicles in the DM 20,000 price 
range, about 240,000 vehicles Market potential, therefore, depends 
largely on price. A graphic comparison of the demand and supply 
curves shows that under current economic conditions there are no 
prospects for electric passenger cars in today’s market. If, on the 
other hand, the future developments of passenger car stocks and 
user's behavious are taken into consideration, a more favourable 
tendency for the sale of electric passenger cars can be detected. 


43791 (CONF-8206261—, pp 353-362) Electric-powered 
buses with short-time battery recharging by automatically 
coupling in line operation. Gerndt; Stracke. 1982. (In 
German). NTIS (US Sales Only), PC A08/MF AOl1. File 
Number T184770433. 

From 9. status seminar on short distance transportation re- 
search; Garmisch-Partenkirchen, F.R. Germany (21 Jun 1982). 

By using the standing periods in timetables for recharging 
bus batteries by automatically coupling the bus to a stationary rail 
system, the battery electric bus can then operate all day in sched- 
uled service without the batteries having to be charged. This new 
concept was realised in Duesseldorf. The operational and technical 
applicability will be tested in an operational trial. The battery elec- 
tric buses used for the battery changing technology trial have been 
converted to function with this new supply system and a suitable 
charging infrastructure has been established. 


3304 Hybrid Systems 


43792 (CONF-8206261—, pp 258-264) State of develop- 
ment of the ‘'M.A.N. Gyrobus’. Hagin; Drewitz. 1982. (In 
German). NTIS (US Sales Only), PC A08/MF AOI. File 
Number 1184770433. 

From 9. status seminar on short distance transportation re- 
search; Garmisch-Partenkirchen, F.R. Germany (21 Jun 1982). 

M.A.N. has developed a hybrid drive system for regenerat- 
ing braking energy. This drive system, which was developed in two 
phases, consists of a diesel engine, a flywheel, and an infinitely vari- 
able transission (I.V.T.). Taking the results obtained from drive 
tests with Gyrobus I as a basis, Gyrobus II, with an I.V.T. devel- 
oped by M.A.N., is now undergoing tests. In the near future we 
expect to achieve our goal of reducing fuel consumption by 15- 
25%, and thus increasing the economic efficiency of the system. 


43793 (CONF-8206261—, pp 265-270) Results of the 
road-tests with the 'M.A.N.-Hydrobus’. Anderson; Hagin; 
Martini; Drewitz. 1982. (In German). NTIS (US Sales 
Only), PC A08/MF AO1. File Number T184770433. 

From 9. status seminar on short distance transportation re- 
search; Garmisch-Partenkirchen, F.R. Germany (21 Jun 1982). 

In a joint venture (BVG/BVC, Hydac, M.A.N., Orenstein 
and Koppel, Mannesmann-Rexroth and TU Berlin) have developed 
a drive system with a high-pressure accumulator for regenerating 
braking energy. This drive system has been installed in two vehi- 
cles: a standard bus and a double-decker. During the functional 
tests a fuel saving of 16-29% compared with a conventional bus 
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was achieved in simulated operation with stops (2 stops per km). 
However, during these tests problems with some of the components 
of the drive system arose. These difficulties, summarised in the fol- 
lowing report, must be overcome before the further development of 
the system can be continued. 


43794 (CONF-8206261—, pp 271-275) Development of a 
compact magnet-motor and of a magnetodynamic energy stor- 
age equipment as the drive for O-bus, DUO-bus, Hybrid-bus. 
Heidelberg. 1982. (In German). NTIS (US Sales Only), PC 
A08/MF AO1. File Number T184770433. 

From 9. status seminar on short distance transportation re- 
search; Garmisch-Partenkirchen, F.R. Germany (21 Jun 1982). 

The following propulsion components are being developed 
in order to improve buses: multiple electronic permanent magnet 
motor as wheel rim motor to achieve a high torque density and a 
suitable generator, motor control unit to control high power cur- 
rents, magnetodynamic flywheel energy-store. Once the test bench 
trials have been completed, the system will be tested in a bus. 


3306 Vehicle Design Factors 


REFER ALSO TO CITATION(S) 33060043648, 43673, 44133 


43795 (CONF-8209238—Vol.1, pp 261-282) Computer 
aided design of thin wall structural elements for crash energy 
management. Mahmood, H.F.; Magee, C.L. 1982. NTIS (US 
Sales Only), PC A23/MF AO1. File Number TI84770345. 

From International symposium on automotive technology 
and automation (ISATA ‘82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

, Use of computer simulation models for structural design in 
vehicle crashes will be discussed. A generalized set of needs for 
crash worthiness analysis is presented with special emphasis on sec- 
tion collapse of plate type box components. An interactive comput- 
er program has been developed to assist the designer in selecting 
the most efficient structural elements and their mode of collapse to 
meet the automotive requirements for crash energy management. 
The program predicts the maximum, corner and mean crush 
strengths of an axially compressed column, and the maximum bend- 
ing strength and the hinge angle of rotation of a thin wall beam. 
Reduced section properties following local buckling are calculated 
as a function of the applied load. Modes of collapse under axial 
compression and under bending loads can be predicted and the sta- 
bility thresholds determined. The underlying formulations were de- 
rived from stability considerations of a flat plate in compression and 
were verified by test results of thin wall box beams and columns 
with various geometry configurations and material properties. The 
method for implementing this program into a finite element beam- 
column code for the study of crash behavior of structural systems 
will be described. 


43796 (CONF-8209238—Vol.1, pp 299-314) CASS- 
system. Pfeiff, N.; Ahlers, M. 1982. NTIS (US Sales Only), 
PC A23/MF AO1. File Number TI84770345. 

From International symposium on automotive technology 
and automation (ISATA '82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

CASS (Computer Aided Styling Sketches) is an interactive 
CAD-System developed and under further development for styling 
applications. The idea is to support stylists in doing their styling 
design work with interactive graphic methods. The basic graphic 
system already allows the animated representation of 3D-line struc- 
tures on the screen, for instance the rotation. By graphic interaction 
with the line data base new 3D-lines can be created or existing lines 
can be modified to improve the form quality. At any time they 
allow to get a graphical comparison with the predefined geometri- 
cal limits for the styling form. Automated drafting machines of 
high accuracy allow for the creation of line drawings of the wire 
frame model in any view. This allows to continue the styling design 
work in the conventional manner. The outline up to now describes 
the present status of the system. A styling requirement for the ef- 
fectiveness of this system for styling work is the system extension 
to surfacing methods. At this time the system development is being 
enhanced to fullfill these requirements. If the result of styling will 
later consist of an additional mathematical surface description of 
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the styled form then the preconditions for many subsequent applica- 
tions are created, for instance the NC-milling of styling forms. 


43797 (CONF-8209238—Vol.1, pp 315-326) Patterns 
and program pack in elastodynamics of motor vehicle trans- 
mission system. Ionita, T.; Florescu, V.; Olteanu, C. 1982. 
NTIS (US Sales Only), PC A23/MF AOl. File Number 
1184770345. 

From International symposium on automotive technology 
and automation (ISATA ‘82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

Complying with the idea of computer assisted design, the 
system of mathematical patterns, presented as the program pack de- 
scribed in this paper, comes to facilitate and improve the designing 
activity in the toothed wheel transmission field. Mostly a verifica- 
tion instrument, it is remarkable for the rapidity and accuracy with 
which the designer may obtain a large range of information con- 
cerning his future product as gearing forces, geometry and strength 
of toothed wheels, shaft reactions and estimation of their working 
life and strength fatigue, computation of own and forced torsional 
vibration as well as bearing endurance. Helped by a unitary outlook 
concerning the motor vehicle transmission, the pack of programs 
can be used entirely, making a real radiography of the transmission 
system or only partially, making possible the improvement of corn- 
ponents which proved to be unsatisfactory. Remarkable are also the 
small demanded computer memory, and the quickness in obtaining 
a complete set of results, as well as the easy verification of different 


transmission system versions by simple replacement of one or few 
cards. 


43798 (CONF-8209238—Vol.1, pp 327-346) Approach to 
vehicle dynamics development. McKinlay, W.P.; Wilson, J.P. 
1982. NTIS (US Sales Only), PC A23/MF AOl. File 
Number T184770345. 

From International symposium on automotive technology 
and automation (ISATA ‘82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

The development of good vehicle ride characteristics using 
an iterative build/test procedure is both costly and time consuming. 
This approach is particularly undesirable for the commercial vehi- 
cle manufacturer where the range of vehicle derivatives is large. 
The use of CAE techniques throughout the design/development 
process can have a significant impact on product development cost 
and time. This paper illustrates the role of CAE techniques in vehi- 
cle ride development and reviews the essential elements required 
for effective applications of CAE to the design/development proc- 
ess. 


43799 (CONF-8209238—Vol.1, pp 347-364) New vehicle 
development methods, Shimizu, H. 1982. NTIS (US Sales 
Only), PC A23/MF AOl1. File Number TI84770345. 

From International symposium on automotive technology 
and automation (ISATA '82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

, In recent years there have been strong social demands for 
resource and energy conservation, and the intensified competition 
in the global automotive market has made it necessary to continual- 
ly upgrade product competitiveness. These technical tasks, which 
the design development department must shoulder, cannot easily be 
accomplished with the product development approaches used here- 
tofore. Accordingly, an effort has been made to utilize the latest 
computer technology as a powerful tool in the product develop- 
ment process. To this end, various computer application systems 
have been developed and a data base has been established for the 
engineering departments. Furthermore, by integrating the computer 
facilities, it has been possible to rationalize development methods 
and made them more efficient. Typical computer applications in- 
clude optimization of structural designs through structural analysis, 
performance predictions based on computer simulation, CAD, labo- 
ratory automation, and the computerization of the administrative 
work in the design development department. The utilization of 
computer technology has achieved significant results in the way of 
reducing vehicle weight, improving designed quality and perform- 
ance, and lowering product costs, among other benefits. This paper 
described the current status for the application of computer tech- 
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nology in design development at Nissan Motor Co., Ltd. as well as 
tasks that will be tackled in the coming years. 


43800 (CONF-8209238—Vol.1, pp 557-574) Automated 
engine and component endurance Warmschmidt, K.; 
Teunis, G.; Bertelsmeier, U. 1982. NTIS (US Sales Only), 
PC A23/MF AOl1. File Number TI84770345. 

From International symposium on automotive technology 
and automation (ISATA '82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

; Endurance testing on engines and components is an impor- 
tant part of Research and Development work for improving the re- 
liability and the service life of new parts in their development 
phase. The test equipment and test procedures have to be devel- 
oped with respect to operational applications, legal requirements, 
user convenience and costs. Nevertheless, the basic goal is to get 
reliable data and sufficient information e.g. on fatigue strengths or 
strains from thermal loads. For these tasks only an extensive auto- 
matic system based on process computers fullfils the requirements. 
The VW endurance testing system will consist of engine test stands 
and component test stands on completion with test durations of up 
to 2500 hours per test. 


43801 (N—83-30430) Energy efficient engine. Core 
engine bearings, drives and configuration: detailed design 
report. Broman, C.L. (National Aeronautics and Space Ad- 
ministration, Cleveland, OH (USA). Lewis Research 
Center). Jun 1981. 61p. (NASA-CR—165376). NTIS, PC 
A04/MF AOl1. 

The detailed design of the forward and aft sumps, the acces- 
sory drive system, the lubrication system, and the piping/manifold 
configuration to be employed in the core engine test of the Energy 
Efficient Engine is addressed. The design goals for the above com- 
ponents were established based on the requirements of the test cell 
engine. 


43802 (N—83-35761) Consumption and efficiency of 
automobiles. Hanton, J.J. (Mons Univ. (Belgium)). 1983. 
19p. (In French). NTIS, PC A99/MF AO1. 

The internal and external factors which influence automobile 
fuel consumption (vehicle weight, wind, etc.) are described, and 
factors which influence engine efficiency are defined. It is shown 
that efficiency cannot be described as an inverse of consumption. 
Cases where efficiency increases as consumption increases are illus- 
trated. Developments designed to reduce fuel consumption are dis- 
cussed. 


43803 (N—84-12263) Executive summary, aerothermal 
modeling program. Phase 1. Srinivasan, R.; Reynolds, R.; 
Bail, I.; Berry, R.; Johnson, K.; Mongia, H. (Garrett Tur- 
bine Engine Co., Phoenix, AZ (USA)). Aug 1983. 54p. 
(NASA-CR—174602). NTIS, PC A04/MF AO1. 

Submodels used in the combustor analytical models that 
were successfully used in designing advanced technology combus- 
tors were assessed. Specific recommendations for further improve- 
ment of model accuracy for combustor design purposes were made. 
Based upon an exhaustive literature survey, a number of test cases 
were selected to assess accuracy of submodels of turbulence, turbu- 
lence/chemistry interaction, spray combustion, and dilution jet 
mixing processes within a confined cross-stream. These test cases 
included simple flows and complex flows with and without swirl. 
Nonrecirculating and recirculating, and nonreactive and reactive 
flows were investigated. It was concluded that the current models 
give qualitative trends for the recirculating secondary flows (as en- 
countered in a gas turbine combustor primary zone), but the predic- 
tions are good for the dilution zone. 


43804 (N—84-12264) Aerothermal modeling program. 
Phase 1. Final report. Srinivasan, R.; Reynolds, R.; Ball, .I.; 
Berry, R.; Johnson, K.; Mongia, H. (Garrett Turbine 
Engine Co., Phoenix, AZ (USA)). Aug 1983. 327p. (NASA- 
CR—168243-VOL-1). NTIS, PC A15/MF AOl. 

Aerothermal submodels used in analytical combustor models 
are analyzed. The models described include turbulence and scalar 
transport, gaseous full combustion, spray evaporation/combustion, 
soot formation and oxidation, and radiation. The computational 
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scheme is discussed in relation to boundary conditions and conver- 
gence criteria. Also presented is the data base for benchmark qual- 
ity test cases and an analysis of simple flows. 


43805 (N—84-12265) Aerothermal modeling program. 
Phase 1. Srinivasan, R.; Reynolds, R.; Ball, I; Berry, R.; 
Johnson, K.; Mongia, H. (Garrett Turbine Engine Co., 
Phoenix, AZ (USA)). Aug 1983. 35lp. (NASA-CR— 
168243-VOL-2). NTIS, PC A16/MF AO0O1. 

The combustor performance submodels for complex flows 
are evaluated. The benchmark test cases for complex nonswirling 
flows are identified and analyzed. The introduction of swirl into the 
flow creates much faster mixing, caused by radial pressure gradi- 
ents and increase in turbulence generation. These phenomena are 
more difficult to predict than the effects due to geometrical stream- 
line curvatures, like the curved duct, and sudden expansion. Flow 
fields with swirl, both confined and unconfined are studied. The 
role of the dilution zone to achieve the turbine inlet radial profile 
plays an important part, therefore temperature field measurements 
were made in several idealized dilution zone configurations. 


43806 (N—84-16164) Solar-cell airplane Solair 1. (Na- 
tional Aeronautics and Space Administration, Washington, 
DC (USA)). Mar 1983. Sp. (NASA-TM—77061). NTIS, PC 
A02/MF AO1. 

The article describes the Solair 1 solar cell-powered aircraft. 
Measures to reduce the weight of the craft are cited. 


3307 Emission Control 


43807 (N—83-33168) Analytical investigation of NO/sub 
x/ control techniques for methanol fueled spark ignition en- 
gines. Browning, L.H.; Argenbright, L.A. (Santa Clara 
Univ., CA (USA)). 1983. 8p. (NASA-CR—172847). NTIS, 
PC A02/MF AOl. 

A thermokinetic SI engine simulation was used to study the 
effects of simple nitrogen oxide control techniques on performance 
and emissions of a methanol fueled engine. As part of this simula- 
tion, a ring crevice storage model was formulated to predict UBF 
emissions. The study included spark retard, two methods of com- 
pression ratio increase and EGR. The study concludes that use of 
EGR in high turbulence, high compression engines will both maxi- 
mize power and thermal efficiency while minimizing harmful ex- 
haust pollutants. 


43808 (NP—4770339, pp QO-Q11) Exhaust analysis and 
pollutant emission in diesel engines. Zapf, H. 1981. (In 
German). NTIS (US Sales Only), PC A99/MF A0Ol. File 
Number T184770339. 

In Utilization of waste heat of diesel engines. 

The combustion components of motor fuels are carbon, hy- 
drogen and, in the case of fossil fuels, also a sulphur fraction. The 
engine exhaust then, consists of CO2, H2OQ, non-combusted air nitro- 
gen, excess oxygen, and the pollutant SO. and SOs. Apart from the 
fuel composition, also the amount of excess air influences the ex- 
haust composition. Soot emissions can be reduced by optimizing the 
injection process, the mixing process, and the fuel/air ratio. The 
critical exhaust components in diesel engine exhaust are nitric 
oxides, NOsub(x). Pollutant emissions can be reduced by internal 
measures (high fuel/air ratio, low air inlet temperature, late com- 
bustion, exhaust recirculation, water injection into the combustion 
chamber) or by exhaust treatment (scrubbing). 


3308 Alternative Fuels 


REFER ALSO TO CITATION(S) 33080042562, 42710, 43647 


43809 (DOE/NBB—0064) Evaluation of dissociated and 
steam-reformed methanol as automotive engine fuels. Lalk, 
T.R.; McCall, D.M.; McCanlies, J.M. (Texas A and M 
Univ., College Station (USA)). May 1984. Contract AI01- 
77CS51044. 145p. (NASA-CR—168242; DOE/NASA— 
0142-1). NTIS, PC A07/MF AOl; 1; GPO Dep. File 
Number DE84016391. 
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Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Dissociated and steam reformed methanol were evaluated as 
automotive engine fuels. Advantages and disadvantages in using 
methanol in the reformed rather than liquid state are discussed. 
Engine dynamomete: tests were conducted with a four cylinder, 
2.3 liter, spark igniizon automotive engine to determine perform- 
ance and emission characteristics operating on simulated dissociated 
and steam reformed methanol (2H2 + CO and 3H2 + COz respec- 
tively), and liquid methanol. Results are presented for engine per- 
formance and emissions as functions of equivalence ratio, at various 
throttle settings and engine speeds. Operation on dissociated and 
steam reformed methanol was characterized by flashback (violent 
propagation of a flame into the intake manifold) which limited op- 
eration to lower power output than was obtainable using liquid 
methanol. It was concluded that: an automobile could not be oper- 
ated solely on dissociated or steam reformed methanol over the 
entire required power range - a supplementary fuel system or 
power source would be necessary to attain higher powers; the use 
of reformed methanol, compared to liquid methanol, may result in a 
small improvement in thermal efficiency in the low power range; 
dissociated methanol is a better fuel than steam reformed methanol 
for use in a spark ignition engine; and use of dissociated or steam 
reformed methanol may result in lower exhaust emissions compared 
to liquid methanol. 36 references, 27 figures, 3 tables. 


43810 (N—84-17409) Alternative fuels for general avia- 
tion. (Committee on Science and Technology (U.S. Con- 
gress. House), Washington, DC). 1983. 215p. (GPO—27- 
618). Subcommittee on Transportation, Aviation, and Mate- 
rials (U.S. Congress. House), Washington, DC. 

The price and availability of fuel continues to be a major 
barrier to the free expansion of general aviation. Although this in- 
crease in fuel prices had a more severe impact on airlines, it has 
also slowed the demand for general aviation aircraft. With the sales 
of general aviation aircraft in a depressed state, the development of 
alternative fuels such as liquid methane, ethanol, methanol, and 
automobile gasoline can help spur the industry back to health. 
Recent flight tests of these alternative fuels are examined. 


36 MATERIALS 


REFER ALSO TO CITATION(S) 36000042556, 43532 


43811 (LA-UR—84-2191) Fracture, failure, and fragmen- 
tation. Dienes, J.K. (Los Alamos National Lab., NM 
(USA)). 1984. Contract W-7405-ENG-36. 13p. (CONF- 
8410130—1). NTIS, PC A02/MF A0l; GPO Dep. File 
Number DE84015429. 

From Symposium on advances and trends in structures and 
dynamics; Washington, DC, USA (25 Oct 1984). 

Though continuum descriptions of material behavior are 
useful for many kinds of problems, particularly those involving 
plastic flow, a more general approach is required when the failure 
is likely to involve growth and coalescence of a large number of 
fractures, as in fragmentation. Failures of this kind appear frequent- 
ly in rapid dynamic processes such as those resulting from impacts 
and explosions, particularly in the formation of spall fragments. In 
the first part of this paper an approach to formulating constitutive 
relations that accounts for the opening, shear and growth of an en- 
semble of cracks is discussed. The approach also accounts for plas- 
tic flow accompanying fragmentation. The resulting constitutive re- 
lations have been incorporated into a Lagrangean computer pro- 
gram. In the second part of this paper a theoretical approach to co- 
alescence is described. The simplest formulation makes use of a 
linear Liouville equation, with crack growth limited by the mean 
free path of cracks, assumed constant. This approach allows for an 
anisotropic distribution of cracks. An alternative approach is also 
described in which the decrease of the mean free path with increas- 
ing crack size is accounted for, but the crack distribution is as- 
sumed isotropic. A reduction of the governing Liouville equation 
to an ordinary differential equation of third order is possible, and 
the result can be used to determine how mean-free-path decreases 
with increasing crack size, 
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43812 (N—83-36952) Materials science research in plas- 
ticity of solids, fracture of solids, inorganic glasses and solid 
surfaces. (Brown Univ., Providence, RI (USA)). Jun 1982. 
98p. (AD-A—125259). NTIS, PC A05/MF AOI. 

This Annual Technical Report of the Materials Research 
Laboratory presents accomplishments achieved from 1 July 1981 
through 30 June 1982. Subjects discussed are: plasticity of solids, 
fracture of solids, inorganic glasses, solid surfaces, lower dimension- 
ality materials and structures, properties of materials at low tem- 
peratures, and materials for solar energy conversion. 


43813 Explicit Lagrangian finite-difference methods. 
Herrmann, W.; Bertholf, L.D. (Sandia National Labs., Albu- 
querque, NM). pp 361-416 of Computational methods for 
transient analysis. Amsterdam, Netherlands; North-Holland 
(1983). Contract AC04-76DP00789. 

During the early 1950s, computer programs were developed 
which were capable of solving transient compressible fluid flow 
problems. By the late 1950s, the ability to handle stress waves in 
elastic-plastic materials had been developed. The methods em- 
ployed in the programs may be characterized as direct, explicit, 
second-order methods. All considered programs are Lagrangian, in 
which the computational grid distorts with the material. However, 
Lagrangian codes are severely limited in handling problems of very 
large distortion. This limitation was alleviated by two important de- 
velopments of the 1960s. A second line of advance is concerned 
with the development of constitutive equations to provide a realis- 
tic representation of the dynamic behavior of real materials. A de- 
scription is provided of the methods underlying the considered dy- 
namic Lagrangian computer programs. 63 references. 


3601 Metals And Alloys 


REFER ALSO TO CITATION(S) 36010042970, 42970, 43058, 43058, 43214, 
43223, 43227, 43234, 43278, 43280, 43322, 43340, 43631, 43714, 43942, 44132, 
44140, 44176, 44192, 44217, 44218, 44923, 45231, 45232, 45233, 45234, 45235 


43814 (BNL—34775) Current and potential transients 
during localized corrosion of stainless steel. Isaacs, H.S.; 
Ishikawa, Y. (Brookhaven National Lab., Upton, NY 
(USA)). 1984. Contract AC02-76CH00016. 13p. (CONF- 
841058—4). NTIS, PC A02/MF A0Ol; GPO Dep. File 
Number DE84014100. 

From Fall meeting of the Electrochemical Society; New Or- 
leans, LA, US (7 Oct 1984). 

The currents flowing from a localized corrosion site (LCS) 
on passive stainless steel in air saturated 0.25 M NaCl have been 
studied using a vibrating probe electrode. The potential behavior 
during applied currents was analyzed by assigning equivalent cir- 
cuits to the passive surface and the localized site so that the paths 
of the current across the passive surface and the LCS could be cal- 
culated and compared with the measured values. The equivalent 
circuit of the passive surface without active localized corrosion was 
determined from potential transients and was found to be dependent 
on the prior history of the electrode. The LCS was equated to a 
resistance with an emf which were calculated from the LCS cur- 
rent and specimen potential. The variations of this resistance were 
attributable to changes in solution resistance adjacent to the LCS. 
It was found that the capacitance of the passive surface played a 
major role during potential transients and the initiation of pitting. 


43815 (CONF-830466—, pp xxxiii-xxxix) Directions for 
alloy development. Jun 1984. NTIS, PC A20/MF AOl1. File 
Number T184014058. 

From DOE workshop on copper and copper alloys for 
fusion reactor applications; Washington, DC, USA (14 Apr 1983). 

The development and production of high-strength, high-con- 
ductivity, high-temperature copper or copper-base alloys require 
highly selective alloying, control of impurities and tramp elements, 
and careful thermomechanical processing to optimize, in particular, 
the conductivity. Achieving all three aims is not a simple task since 
certain aspects of alloying and strengthening are contrary to those 
which enhance conductivity. 
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43816 (CONF-830466—, pp 129-142) High strength-high 
conductivity AMZIRC copper and AMAX-MZC alloy. Tau- 
benblat, P.W. Jun 1984. NTIS, PC A20/MF AOl1. File 
Number T184014058. 

From DOE workshop on copper and copper alloys for 
fusion reactor applications; Washington, DC, USA (14 Apr 1983). 

AMZIRC copper (Cu-0.15Zr) and AMAX-MZC alloy (Cu- 
0.03Mg-0.1Ar-0.6Cr) are two copper base materials which offer 
combinations of strength, high softening temperature and good 
electrical and thermal conductivity. By varying fabrication se- 
quences, mechanical properties can be modified to meet a variety of 
electronic and electrical needs in military and commercial applica- 
tions. AMAX-MZC copper alloy, in the form of 30 AWG wire, at- 
tains a strength level of 85 ksi and an electrical conductivity of 
80% IACS. AMZIRC copper’s strength is slightly less, but com- 
pensates with better conductivity. Relatively high softening tem- 
peratures, between 425 and 500 C, are characteristic of the two ma- 
terials with AMAX-MZC alloy having the better resistance to soft- 
ening. 


43817 (CONF-830466—, pp 144-150) Properties of be- 
ryllium copper Alloy C17510. Guha, A. (Brush Wellman 
Inc., Cleveland, OH). Jun 1984. NTIS, PC A20/MF AO1. 
File Number T184014058. 

From DOE workshop on copper and copper alloys for 
fusion reactor applications; Washington, DC, USA (14 Apr 1983). 

This paper reviews the properties of beryllium copper Alloy 
C17510 employed in the manufacture of current-carrying springs in 
relays used for low-voltage, high-current applications. Specific data 
are given which compare the thermal, mechanical and electrical 
properties of this alloy at room temperature, and after elevated 
temperature exposure. In order to provide the designer with a com- 
prehensive view of the alloy’s performance, the paper also discusses 
the fabrication characteristics, bending fatigue strength and stress 
relaxation. Metallurgical characteristics that have led to the optimi- 
zation of the alloy’s performance are discussed. 


43818 (CONF-830466—, pp 151-176) Dispersion 
strengthened copper. Whitman, C.I.; Nadkarni, A.; Synk, J. 
Jun 1984. NTIS, PC A20/MF Aol. File Number 
T184014058. 

From DOE workshop on copper and copper alloys for 
fusion reactor applications; Washington, DC, USA (14 Apr 1983). 

The properties of this family of DS coppers arise from a fine 
and uniform dispersion of aluminum oxide (AlOs) particles in the 
copper matrix. These particles range in size from about 30 A to 120 
A with an interparticle spacing between about 300 A to 1000 A. 
The AlsOs particles are hard and thermally stable at high tempera- 
tures. They retain their original particle size and interparticle spac- 
ing even at temperatures approaching the melting point of copper, 
hence the superior high temperature properties of DS copper. The 
quality of the dispersion depends heavily on the method of manu- 
facture. 


43819 (CONF-830466—, pp 183-208) Radiation effects 
and lifetime considerations for the highly-irradiated copper 
magnets in the MARS tandem mirror reactor. Perkins, L.J. 
Jun 1984. NTIS, PC A20/MF AOl. File Number 
TI84014058. 

From DOE workshop on copper and copper alloys for 
fusion reactor applications; Washington, DC, USA (14 Apr 1983). 

Four potential radiation problem areas were identified as fol- 
lows: (1) Resistivity degradations in the ceramic insulation under 
instantaneous neutron and gamma absorbed dose-rates. (2) Mechani- 
cal and structural degradations in the ceramic insulatior under 
long-term neutron fluences. (3) Radiolytic dissociation of the cool- 
ant water leading to corrosion product formation. (4) Resistivity in- 
creases in the MZC copper conductor due to radiation damage and 
neutron-induced transmutations. 


43820 (CONF-830466—, pp 251-308) Thermal stability 
of four high-strength, high-conductivity copper sheet alloys. 
Dalder, E.N.C.; Ludemann, W.; Schumacher, B. (Lawrence 
Livermore National Lab., CA). Jun 1984. NTIS, PC A20/ 
MF AOl1. File Number TI84014058. 

From DOE workshop on copper and copper alloys for 
fusion reactor applications; Washington, DC, USA (14 Apr 1983). 
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The object is to determine the effects of the thermal treat- 
ments used during diffusion bonding, forming, and tritiding 50-cm- 
dia. RTNS-II targets on the room-temperature tensile properties of 
Amzirc, MZC, Elbrodur RS, and Glid-Cop copper alloy sheets of 
0.04-in. thickness. 


43821 (CONF-830466—, pp 331-346) Review of MZC, 
Cu-Ni-Ti and OD-Cu alloys in terms of tensile properties, 
alloy stability and high-temperature stress-rupture behavior. 
Grant, N.J. (Massachusetts Inst. of Technology, Cam- 
bridge). Jun 1984. NTIS, PC A20/MF AO1. File Number 
T184014058. 

From DOE workshop on copper and copper alloys for 
fusion reactor applications; Washington, DC, USA (14 Apr 1983). 


43822 (CONF-830466—, pp 353-377) MIT neutron irra- 
diation effects program with copper alloys. Harling, O.K.; 
Grant, N.J. (Massachusetts Inst. of Technology, Cam- 
bridge). Jun 1984. NTIS, PC A20/MF AO1. File Number 
T184014058. 

From DOE workshop on copper and copper alloys for 
fusion reactor applications; Washington, DC, USA (14 Apr 1983). 

Some perspective and background is provided to consider- 
ations related to the use of copper alloys for fusion. We will then 
outline the MIT neutron irradiation effects program with copper 
alloys including our objectives, approach and the status of this re- 
search. Appendices include some more detail concerning the alloys 
placed in irradiation. 


43823 (CONF-830466—, pp 411-430) Fabrication of 
copper alloy beam dumps. Rinehart, W.A. Jun 1984. NTIS, 
PC A20/MF AO1. File Number TI84014058. 

From DOE workshop on copper and copper alloys for 
fusion reactor applications; Washington, DC, USA (14 Apr 1983). 


43824 (CONF-840766—2) Metallographic evaluation of 
the reactions between boronated graphite and Fe-Ni-Cr alloys. 
Tortorelli, P.F.; Mayotte, J.R.; Henson, T.J.; DeVan, J.H. 
(Oak Ridge National Lab., TN (USA)). 1984. Contract 
AC05-840OR21400. 15p. NTIS, PC A02/MF A0Oi; 1; GPO 
Dep. File Number DE84015374. 

From 17. annual convention of the International Metallogra- 
phic Society; Philadelphia, PA, USA (15 Jul 1984). 

Portions are illegible in microfiche products. 

The compatibility of boronated graphite with alloy 800H 
and type 316 stainless steel was evaluated metallographically after 
exposures at 700 and 810°C for up to 10,000 h. At 700°C, the prin- 
cipal reaction with both alloys was limited oxidation. At 810°C, 
three types of reactions were observed: localized reactions at sites 
where the B,C particles were in contact with the alloys’ surfaces, 
intergranular penetration (much more prevalent for alloy 800H), 
and carburization. 


43825 (CONF-840842—26) Experimental determination 
of the temperature-dependent penetration depth in V3Si. 
Christen, D.K.; Kerchner, H.R.; Sekula, S.T.; Chang, Y.K. 
(Oak Ridge National Lab., TN (USA)). Mar 1984. Contract 
ACO05-840R21400. 3p. NTIS, PC A02/MF A0Ol1; 1; GPO 
Dep. File Number DE84016673. 

From 17. international conference on low temperature phys- 
ics; Karlsruhe, F.R. Germany (15 Aug 1984). 

Portions are illegible in microfiche products. 

Small angle neutron diffraction from the flux-line lattice 
(FLL) in a high quality, single crystal of superconducting V3Si has 
been used to deduce the low-field penetration depth A (T). An ab- 
solute determination is possible because the FLL form factor F/sub 
hk/ is essentially single-valued in the scattering vector magnitude 
absolute value of K/sub hk/, as well as nearly London-like at low 
field. We obtain A (0) = 102 +- 1 nm, 20% to 30% larger than 
previous determinations of the London penetration depth A/sub L/ 
(0). The temperature dependence of A (T) is found to deviate from 
that of the BCS theory. An assessment of the data indicates the 
most prominent source of the discrepancy is due to strong electron- 
phonon coupling, and we find 2A(0)/k/sub B/T/sub c/ = 3.88 +- 
0.07, in reasonable agreement with values found in the literature. 
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43826 (CONF-840842—27) Flux-line pinning by the grain 
boundary in niobium bicrystals. Kerchner, H.R.; Christen, 
D.K.; Das Gupta, A.; Sekula, S.T.; Cai, B.C.; Chou, Y.T. 
(Oak Ridge National Lab., TN (USA); Lehigh Univ., Beth- 
lehem, PA (USA)). Mar 1984. Contract AC05-840R21400. 
3p. NTIS, PC A02/MF A0O1; 1; GPO Dep. File Number 
DE84016668. 

From 17. international conference on low temperature phys- 
ics; Karlsruhe, F.R. Germany (15 Aug 1984). 

Portions are illegible in microfiche products. 

The interaction between the single grain boundary in bicrys- 
tals of niobium and the lattice of magnetic flux lines in the super- 
conducting mixed state was investigated by measuring the critical 
current. Flux lines are found to be pinned at the grain boundary 
when the two are aligned to within about 1°. The data imply that 
both the intrinsic anisotropy of niobium and the electron scattering 
by the boundary contribute to the pinning. 


43827 (CONF-840842—28) Formation of superconductive 
AK(GeSi) alloys by low temperature laser quenching methods. 
Thompson, J.R.; Sekula, S.T.; Lowndes, D.H.; Khan, H.R. 
(Oak Ridge National Lab., TN (USA); Tennessee Univ., 
Knoxville (USA). Dept. of Physics; Forschungsinstitut fuer 
Edelmetalle und Metallchemie, Schwaebisch Gmuend (Ger- 
many, F.R.)). Mar 1984. Contract AC05-840R21400. 3p. 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE84016667. 

From 17. international conference on low temperature phys- 
ics; Karlsruhe, F.R. Germany (15 Aug 1984). 

Metastable, superconductive alloys of Al have been formed 
by rapid quenching to cryogenic temperatures. Very large cooling 
rates (~ 10° K/s initially) followed irradiation with short bursts of 
uv light from an excimer laser. Immediate, in situ measurement of 
the superconductive transition temperature T/sub c/ revealed a 
maximum T/sub c/ of 6.4K in Alp 7Geo s, 8.0K in Alo 7Geéo 15Sio 15, 
and metastability of the quenched layer. The changes in T/sub c/ 
are related to the laser energy density and compared with those ob- 
served in similar materials when processed by other rapid quench- 
ing methods. 


43828 (CONF-840848—5) Disordering process in an Lh 
ordered alloy. Horton, J.A.; DasGupta, A.; Liu, C.T. (Oak 
Ridge National Lab., TN (USA)). 1984. Contract ACO05- 
840R21400. 3p. NTIS, PC A02/MF A0Ol; 1; GPO Dep. 
File Number DE84016599. 

From 42. annual Electron Microscopy Society of America 
meeting; Detroit, MI, USA (13 Aug 1984). 

Portions are illegible in microfiche products. 

Ordered intermetallic alloys potentially have good high tem- 
perature mechanical properties which often are obtained by ma- 
croalloying. Since service temperatures may be near the critical or- 
dering temperature, T/sub c/, it is important to understand the dis- 
ordering processes. The disordering mechanism in an alloy of 52.5 
at. % Ni-22.5 Fe-14.5 V-10 Al-0.5 Ti [which can be expressed as 
(NizoFeso)s(VssAlsoTiz)], is presented here. The aluminum was 
added to increase T/sub c/ from 750 to 975°C and stabilize the Ll 
structure. 


43829 (CONF-840884—1) Study of the reactive-element 
effect in oxidation of Fe-Cr alloys using transverse section 
analytical electron microscopy. King, W.E.; Peterson, N.L.; 
Reddy, J.F. (Argonne National Lab., IL (USA)). 1984. 
Contract W-31-109-ENG-38. 7p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE84016237. 

From International conference on the structure and proper- 
ties of internal interfaces; Irsee, F.R. Germany (19 Aug 1984). 

We have studied the effect of small (< 1%) additions of Y 
on the high temperature gaseous oxidation behavior of Fe-24Cr 
alloys. In our selected alloys (0.06 Y, 0.1 Y, and 0.87 Y), Y is preci- 
pitated as Y2(Fe,Cr):7. Oxidation of these alloys at 1000°C leads to 
the formation of a protective Cr2Os3 scale [with a uniform layer of 
small (200 nm), equiaxed grains at the scale: metal interface] and 
internal oxidation of the Y2(Fe,Cr):7 precipitates that exist near to 
the scale:metal interface. These precipitates internally oxidize to 
form colonies of small (approximately 100 nm) Y2Os particles. Im- 
plications of the present results on proposed models for reduction 
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in scale growth rate and enhanced scale adhesion due to the pres- 
ence of the reactive-element are discussed. 


43830 (CONF-840978—2) Stability of chromium oxide 
scales in oxygen-sulfur-containing environments at elevated 
temperatures. Baxter, D.J.; Natesan, K. (Argonne National 
Lab., IL (USA)). Aug 1984. Contract W-31-109-ENG-38. 
17p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE84016232. 

From International symposium on high temperature corro- 
sion in energy systems; Detroit, MI, USA (17 Sep 1984). 

Structural Fe-Cr-Ni alloys rely upon their ability to form 
and maintain protective oxide surface scales to resist rapid break- 
down in aggressive gaseous environments at elevated temperatures. 
Formation of a protective oxide is dependent upon both thermody- 
namic and kinetic considerations, while in addition, its mechanical 
properties will influence stability over long periods of service. It is 
shown that refractory metal additions of Zr or Nb promote oxide 
formation over rapid sulfidation attack in environments containing 
oxygen and sulfur. The presence of Si and Mn in a commercial 
alloy (310 stainless steel), on the other hand, inhibits formation and 
retention of a protective surface oxide. Unlike Zr, Nb contributes 
to surface scale formation, which results in enhanced protection of 
preformed scales. The mode of scale breakdown is similar for all 
alloys investigated, with defects and impurities in the Cr oxide 
playing a dominant role. All tests were carried out in gaseous envi- 
ronments representative of coal gasification processes. 23 refer- 
ences, 11 figures. 


43831 (CONF-8309212—, pp 4.1-4.23) Hard metallurgi- 
cal coatings. Bunshah, R.F. (Univ. of California, Los Ange- 
les). Mar 1984. NTIS, PC A09/MF AOl1. File Number 
T184009660. 

From Workshop on hard coatings for tribological operation 
under extreme conditions; Argonne, IL, USA (8 Sep 1983). 

The processes used for the deposition of hard metallurgical 
coatings are reviewed and some recent results on tribological appli- 
cations are given. 


43832 (CONF-8309212—, pp 1.1-1.12) ANL’s materials 
science and technology program. Frost, B.R.T. (Argonne Na- 
tional Lab., IL). Mar 1984. NTIS, PC A09/MF AOl1. File 
Number T184009660. 

From Workshop on hard coatings for tribological operation 
under extreme conditions; Argonne, IL, USA (8 Sep 1983). 

Argonne National Laboratory's role in material science re- 
search is reviewed. Agronne’s program in the development of hard 
coatings for tribological systems is also outlined. 


43833 (CONF-8309212—, pp 5.1-5.18) Requirements for 
hard coatings for tribological applications. Kramer, B.M. 
(Massachusetts Inst. of Tech., Cambridge). Mar 1984. NTIS, 
PC A09/MF AO1. File Number TI84009660. 

From Workshop on hard coatings for tribological operation 
under extreme conditions; Argonne, IL, USA (8 Sep 1983). 

The efficacy of tribological coatings is well proven and the 
economic benefits in the application of coating technology are 
great. The necessary requirements of the coating depend on the me- 
chanical and chemical compatibility of the substrate with the wear 
coating, the magnitude and the orientation of the applied loading 
and the wear resistance of the coating itself. Depending on the ap- 
plication, the wear resistance may be determined by the flow 
strength, the resistance to crack nucleation and/or growth, the 
hardness or the chemical stability of the coating. Considerations for 
selecting coatings for maximum wear resistance are discussed. 


43834 (CONF-8309212—, pp 6.1-6.28) Industrial appli- 


. cations of hard coatings. Horwath, J.A.; Sproul, W.D. 


(Borg-Warner Corp., Des Plaines, IL). Mar 1984. NTIS, PC 
A09/MF AOl1. File Number T1I84009660. 

From Workshop on hard coatings for tribological operation 
under extreme conditions; Argonne, IL, USA (8 Sep 1983). 

Tribological applications pertinent to Borg-Warner and 
other applications as well are discussed. Two major points are 
made: (1) there is an extremely wide spectrum of applications that 
can potentially be helped by hard coatings, and (2) the need to 
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extend the interaction between the R and D people to include 


design and application engineers on one hand, and manufacturing 
engineers on the other hand. 


43835 (CONF-8309212—, pp 7.1-7.7) Surface modifica- 
tion research. Boardman, B.E. (Deere and Co., Moline, IL). 
Mar 1984. NTIS, PC A09/MF AOl. File Number 
T184009660. 

From Workshop on hard coatings for tribological operation 
under extreme conditions; Argonne, IL, USA (8 Sep 1983). 

me of the reasons for surface modification are: conserva- 

tion of energy and resources, new and unique materials and proper- 
ties, improved component or system performance, lower system 
cost, and return on investment. The advantages of high-speed steel 
metal cutting tools are listed. 


43836 (CONF-8309212—, pp 8.1-8.6) Overview of hard 
coatings for industrial applications. Classen, D. (Caterpillar 
Tractor Co., East Peoria, IL). Mar 1984. NTIS, PC A09/ 
MF AO1. File Number T184009660. 

From Workshop on hard coatings for tribological operation 
under extreme conditions; Argonne, IL, USA (8 Sep 1983). 

An outline of the development of hard coatings for industrial 
applications at Caterpillar Tractor Company is given. The problems 
and difficulties, applications, and history of vacuum coatings at Cat- 
erpillar are listed. 


43837 (CONF-8309212—, pp 9.1-9.18) Metallic glasses 
as amorphous coatings. Das, S.K. (Allied Corp., Morristown, 
NJ). Mar 1984. NTIS, PC A09/MF AOl1. File Number 
T184009660. 

From Workshop on hard coatings for tribological operation 
under extreme conditions; Argonne, IL, USA (8 Sep 1983). 

The formation of metallic glasses by rapid solidification 
processing and their application as magnetic materials is well 
known. Recent work at Allied Corporation has shown that metallic 
glasses of certain compositions can also be used as hard amorphous 
coatings. A family of Ni-Mo-B alloys has been developed which 
when rapidly quenched from the melt into amorphous ribbon exhib- 
its high hardness and corrosion resistance. The as-cast metallic 
glasses are quite brittle and can be readily pulverized into powder 
and applied to a substrate by plasma spraying. The coatings are pre- 
dominantly amorphous. For certain composition (e.g. Ni/sub 56.5/ 
Mo/sub 23.5/FeioBio) the coatings can be made up to 99+% of 
theoretical density. Such amorphous coatings exhibit high hardness, 
corrosion and wear resistance and are expected to find applications 
in many tribological systems. 


43838 (CONF-8309212—, pp 11.1-11.21) Hard coating 
research and applications at Pratt and Whitney Aircraft. 
Mullaly, J.R. (Pratt and Whitney Aircraft Group, West 
Palm Beach, FL). Mar 1984. NTIS, PC A09/MF AOl1. File 
Number T184009660. 

From Workshop on hard coatings for tribological operation 
under extreme conditions; Argonne, IL, USA (8 Sep 1983). 

Research on hard coatings and their applications at Pratt and 
Whitney Aircraft are outlined. 


43839 (DOE/ER/12083—2) Structural properties of 
amorphous metals by Raman scattering. Final progress report. 
Lannin, J.S. (Pennsylvania State Univ., University Park 
(USA)). Aug 1984. Contract AC02-82ER12083. 6p. NTIS, 
PC A02/MF A0O1; GPO Dep. File Number DE84016947. 
Optical and vibrational properties of amorphous transition 
metal-metalloid alloys have been studied to obtain information on 
the structure, bonding and electronic states in amorphous metals. 
Detailed optical measurements have been obtained on dc sputtered 
amorphous Fe/sub 1-x/B/sub x/ alloys that provide basic param- 
eters for trilayer Raman studies and well as indicate the transition 
from amorphous semiconductors to semimetal to metal with in- 
creasing Fe concentration. Trilayer Raman scattering measurements 
at x = 0.2, where the system is weakly metallic, have indicated sig- 
nificant changes in the amorphous B spectra due to important Fe-B 
interactions. Complementary inelastic neutron scattering measure- 
ments at the Argonne IPNS facility have provided the first infor- 
mation on the detailed vibrational states of the glassy metal system 
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Fe zsP 22 and its crystalline counterpart FesP. Results provide basic 
information on the strength of transition metal-transition metal and 
metalloid-transition metal interactions of importance for structural 
and dynamical theories of amorphous metals. 


43840 (DPST—83-204) Metal wear rates in sludge/frit 
slurries. Graf, P.L. (Du Pont de Nemours (E.I.) and Co., 
Aiken, SC (USA). Savannah River Lab.). 4 Jan 1983. Con- 
tract AC09-76SR00001. 9p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE84016532. 

Portions are illegible in microfiche products. 

A study of equipment wear by sludge/frit slurries is in 
progress at Savannah River Laboratory. Results collected to date 
are summarized. The test equipment consists of two 50-gallon SST 
vessels equipped with variable speed agitators. Metal coupons made 
from 304L-SS are rotated in the slurries. Wear is determined by 
coupon weight loss. Preliminary data has indicated metal wear rates 
are proportional to the 2nd or 3rd power of velocity for sludge 
slurries containing -80 +325 mesh angular (ground and sieved) frit. 
With -200 mesh frit/sludge slurry, metal wear rates are roughly 
proportional to velocity. For similar conditions, sludge slurries con- 
taining beads (spherical frit) induce substantially lower wear rates 
than slurries containing angular frit. Additional tests are required to 
establish the effect of solids concentration on frit slurry erosion 
wear. A final report will be issued in 2 to 3 months. 3 references, 4 
figures, 1 table. 


43841 (EGG-M—07684) Effects of irradiation fluence 
and creep on fracture toughness of 347/348 stainless steel. 
Haggag, F.M.; Server, W.L.; Reuter, W.G.; Beeston, J.M. 
(EG and G Idaho, Inc., Idaho Falls (USA)). 1984. Contract 
AC07-761D01570. 25p. (CONF-840604—20). NTIS, PC 
A02/MF AOI; 1; GPO Dep. File Number DE84016091. 

From 12. international symposium on effects of radiation on 
materials; Williamsburg, VA, USA (18 Jun 1984). 

Portions are illegible in microfiche products. 

The postirradiation fracture toughness of Type 347/348 
stainless steel was investigated using 5.08-mm thick three-point 
bend specimens tested at 427°C. The J/sub Ic/ values were deter- 
mined using the single-specimen unloading compliance technique in 
accordance with ASTM E 813-81. Equivalent values of plane strain 
fracture toughness, K/sub Ic/, were computed from experimentally 
determined J/sub Ic/ values for several fluence levels ranging from 
2.3 to 4.8 x 107? n/cm?(E > 1.0 MeV) and for irradiation creep of 
0.0, 0.6, 1.1, and 1.8%. The test matrix involved four variables: 
fluence, creep, helium content, and heat-to-heat variation. Results 
show that an interpolated trend exists, ie., K/sub Ic/ decreases 
with increasing combinations of fluence, creep, and helium content. 
These results also suggest that irradiation creep has less effect on 
reducing K/sub Ic/ than has been suggested previously. 


43842 (GKSS—83/E/63) Considerations to the possibili- 
fracture 


ties and limits of the application of mechanics. 
Schwalbe, K.H. (GKSS-Forschungszentrum Geesthacht 
G.m.b.H., Geesthacht-Tesperhude (Germany, F.R.). Inst. 
fuer Werkstofftechnologie und Chemie). 1983. 43p. (in 
German). (CONF-830272—1). NTIS (US Sales Only), PC 
A03/MF AO1. File Number DE84751608. 

From 15. meeting on fracture mechanics of the Deutscher 
Verband fuer Materialpruefung e.V.; Darmstadt, F.R. Germany (22 
Feb 1983). 

The present report gives a review on the principal possibili- 
ties and problems of the application of fracture mechanics. In prin- 
ciple, a loading parameter - the crack field parameter P - is com- 
pared with a material property R. It is demonstrated that failure 
loads, critical ‘crack lengths, and residual lifetimes can be deter- 
mined by procedures which are based on simple principles. Fur- 
thermore, the problems which may set limits to the application of 
these simple procedures are discussed in detail. 


(HEDL—7373) Swelling behavior of titanium- 
modified AISI 316 alioys. Garner, F.A. (Hanford Engineer- 
ing Development Lab., Richland, WA (USA)). 1984. Con- 
tract. AC06-76FF02170. 8p. NTIS, PC A02/MF AOl; 1; 
GPO Dep. File Number DE84013940. 

Portions are illegible in microfiche products. 
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It appears that titanium additions to stainless steels covering 
a wide compositional range around the specifications of AISI 316 
result only in an increased delay period before neutron-induced 
void swelling proceeds. Once swelling is initiated the post-transient 
behavior of both annealed and cold-worked steels is quite consistent 
with that of AISI 316, approaching a relatively temperature-inde- 
pendent swelling rate of ~ 1%/dpa. 


43844 (HEDL-SA—3033-FP) Irradiation creep induced 
anisotropy in a/2<110> dislocation populations. Gelles, 
D.S. (Hanford Engineering Development Lab., Richland, 
WA (USA)). May 1984. Contract AC06-76FF02170. 20p. 
(CONF-840604—22). NTIS, PC A02/MF A0Ol1; 1; GPO 
Dep. File Number DE84016623. 

From 12. international symposium on effects of radiation on 
materials; Williamsburg, VA, USA (18 Jun 1984). 

Portions are illegible in microfiche products. 

The contribution of anisotropy in Burgers vector distribution 
to irradiation creep behavior has been largely ignored in irradiation 
creep models. However, findings on Frank loops suggest that it 
may be very important. Procedures are defined to identify the ori- 
entations of a/2<110> Burgers vectors for dislocations in face- 
centered cubic crystals. By means of these procedures the anisotro- 
py in Burgers vector populations was determined for three Nimonic 
PE16 pressurized tube specimens irradiated under stress. Consider- 
able anisotropy in Burgers vector population develops during irra- 
diation creep. It is inferred that dislocation motion during irradia- 
tion creep is restricted primarily to a climb of a/2<110> disloca- 
tions on 100 planes. Effect of these results on irradiation creep 
modeling and deformation induced irradiation growth is consid- 
ered. 


43845 (Juel—1880) Model experiments to determine the 
effect of inhibitive oxide layers on metals against hydrogen 
permeation. Zink, U. (Kernforschungsanlage Juelich 
G.m.b.H. (Germany, F.R.). Inst. fuer Reaktorentwicklung; 
Technische Hochschule Aachen (Germany, F.R.)). Nov 
1983. 159p. (In German). NTIS (US Sales Only), PC A08/ 
MF AOl1. File Number DE84751791. 

The coupling of H2-permeation and corrosion has been ex- 
amined with the high-temperature alloys Incoloy 800 and Incoloy 
802. Permeation rates as well as corrosion rates have been meas- 
ured simultanously under H2O-H2 atmospheres in the test-facility 
HD-PERM. Test parameters have been temperature and oxidation 
potential. Parabolic laws for the growth of the oxide scales have 
been identified and are considered to be highly important for the 
efficiency of a permeation barrier. A comparison between the tem- 
perature dependencies of corrosion rates and He-permeation rates 
has revealed that permeation and corrosion are coupled only in so 
far that the permeation barrier is formed by the corrosion reaction. 
The corrosion data (parabolic rate constant, activation energy) of 
the oxide scales have given clear indications for the existence of a 
Cr2Os-layer, which is considered to be responsible for efficient 
oxide permeation barriers. 


43846 (KFK—3614) Stress-rupture behavior of tubes 
made from austenitic stainless steels and Ni-based alloys sub- 
jected to internal pressure. Schaefer, L.; Kempe, H. (Kern- 
forschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). 
Inst. fuer Material- und Festkoerperforschung; Kernfors- 
chungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Pro- 
jekt Schneller Brueter). Dec 1983. 111p. (In German). NTIS 
(US Sales Only), PC A06/MF AOl. File Number 
DE84751612. 

The report outlines the stress-rupture results obtained on 
tubes tested as possible fuel rod cladding tubes for fast breeder re- 
actors cooled with sodium, steam or gas. For the rupture elonga- 
tions of some specimens showing a pronounced burst, higher values 
than in earlier reports are now indicated because of better evalua- 
tion techniques. The choice and comparisons of materials are ex- 
plained, the calculations of stresses and strains are described, and 
reference is made to the own studies carried out to date of the pa- 
rameters influencing creep-rupture behaviour. Minor modifications 
of the composition of an alloy and of the mechanical-thermal treat- 
ment of materials, respectively, are seen to produce clearcut 
changes in the stress-rupture properties. 
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43847 (KFK—3627) Stability behaviour of a copper stabi- 
lized NbTi multifilamentary conductor under different cooling 
conditions. Turowski, P. (Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Inst. fuer Technische Physik). 
Feb 1984. 28p. (In German). NTIS (US Sales Only), PC 
A03/MF AO1. File Number DE84751800. 

The electrical stability and the quench propagation were in- 
vestigated on a superconductor under different cooling conditions. 
The cooling conditions were cooling in a LHe-bath with and with- 
out a convective flow and with supercritical helium at 6 bar with 
and without a forced flow. The results show, that a bath cooling 
with an excited convective flow along the bare conductor surface 
transverse to the electrical current is most effective in magnetic 
fields above 6 T. All the other cooling modes dominated mainly by 
the temperature gradients between the conductor and the coolant 
lead to smaller effective heat flow rates and therefore to smaller re- 
covery currents, too. The longitudinal velocity of a normal con- 
ducting zone shows, that for fast events of such kind the flow has 
no influence on the propagation velocity. 


43848 (LA-UR—84-2375) Titanium-potassium heat pipe 
corrosion studies. Lundberg, L.B. (Los Alamos National 
Lab., NM (USA)). Jul 1984. Contract W-7405-ENG-36. 
13p. (CONF-840978—1). NTIS, PC A02/MF A011; 1; GPO 
Dep. File Number DE84015526. 

From International symposium on high temperature corro- 
sion in energy systems; Detroit, MI, USA (17 Sep 1984). 

Portions are illegible in microfiche products. 

An experimental study of the susceptibility of wickless titani- 
um/potassium heat pipes to corrosive attack has been conducted in 
vacuo at 800°K for 6511h and at 900°K for 4797h without failure 
or degradation. Some movement of carbon, nitrogen and oxygen 
was observed in the titanium container tube, but no evidence of 
attack could be detected in metallographic cross sections of samples 
taken along the length of the heat pipes. The lack of observable 
attack of titanium by potassium under these conditions refutes pre- 
vious reports of Ti-K incompatibility. 


43849 (N—83-28185) High temperature fatigue crack 
propagation in a nickel base superalloy and investigation of 
the intergranular fracture process. Kirkwood, B.L. (North- 
western Univ., Evanston, IL (USA)). 1982. 179p. Univ. 
Microfilms Order No. DA8225952. 

The high temperature fatigue behavior of a nickel base su- 
peralloy was studied to determine the effect of grain boundary cav- 
itation on the crack propagation rate. It was found that the intro- 
duction of cavities into a specimen prior to the fatigue test increases 
the crack: propagation rate significantly over specimens which did 
not have cavities introduced into them. Companion fatigue speci- 
mens were cycled under similar conditions until they attained dif- 
ferent levels of cyclic stress intensity in order to observe the 
changes that occur in the cavity spacing within the plastic zone as 
the stress intensity increases. The cavity spacing was observed with 
shadowed two stage TEM replicas taken from the plastic zone near 
the crack tip. It was found that the cavities nucleate continuously 
throughout the test, with the cavity spacing becoming progressive- 
ly smaller as the cyclic stress intensity increases. It also was found 
that the cavity spacing decreases as one goes through the plastic 
zone toward the crack tip. A computer analysis of the diffusional 
growth rate of a void in the plastic zone was done to determine a 
theoretical value of the minimum cavity spacing which would give 
the observed crack propagation. 


43850 (N—83-30588) New nonmagnetic high manganese 
steels. Sawa, S. (Central Electricity Generating Board, 
London (UK)). 1983. 28p. (BLL-CE-TRANS—7891- 
(9022.09)). British Library Lending Div., Boston Spa, Eng- 
land. 

Derived by partial substitution of nickel by Mn and C in the 
Cr-Ni system, Cr-Ni Mn alloys were developed as construction ma- 
terials. Almost all the recently developed nonmagnetic high manga- 
nese steels are Fe-Mn-C alloys with small amounts of Cr, Ni, and V 
added to suit particular applications. The physical properties of 15 
Mn and 18 Mn nonmagnetic steels are compared with those of 
carbon steel and 18Cr-18Ni stainless steel SUS304. The thermal ex- 
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pansion coefficient, permeability, and effects of cold working on 
nonmagnetic manganese steels are discussed as well as their me- 
chanical effects, machinability, and weldability. The low thermal 
expansion coefficients of 24Mn-6 Cr steel, 24 Mn-1.5 Cr steel and 
25 Mn-5Cr-1Ni steel are also examined. 


43851 (N—84-15311) Surface coating systems for copper 
and copper alloys. Ogilvie, I. (South African Copper Devel- 
opment Association (Pty) Ltd., Marshalltown). 1981. 6p. 
NTIS, PC A10/MF AO1. 

Work carried out in three areas involving the surface phe- 
nomenon associated with the coating of copper is reviewed. The 
provision of a temporary protection to copper surfaces during stor- 
age and shipping is an important consideration. Two methods of 
providing stable oxide coatings are given. The development of a 
low cost selective surface for copper solar absorbers, used for low 
temperature applications is discussed. The absorptance/emittance 
values of existing methods are compared. Factors affecting the deg- 
radation of polymeric coatings used for electrical insulation are dis- 
cussed. A possible mechanism involving the migration of copper 
ions is proposed. 


43852 (N—84-17353) Factors which influence directional 
coarsening of Gamma prime during creep in nickel-base su- 
peralloy single crystals. Mackay, R.A.; Ebert, L.J. (National 
Aeronautics and Space Administration, Cleveland, OH 
(USA). Lewis Research Center). 1984. 12p. (NASA-TM— 
83595; E—1997; CONF-841079—1). NTIS, PC A02/MF 
AOl. 

From 5. international symposium on superalloys; Seven 
Springs, PA, USA (7 Oct 1984). 

Changes in the morphology of the gamma prime precipitate 
were examined as a function of time during creep at 982 C in 001 
oriented single crystals of a Ni-Al-Mo-Ta superalloy. In this alloy, 
which has a large negative misfit of -0.80 pct., the gamma prime 
particles link together during creep to form platelets, or rafts, 
which are aligned with their broad faces perpendicular to the ap- 
plied tensile axis. The effects of initial microstructure and alloy 
composition of raft development and creep properties were investi- 
gated. Directional coarsening of gamma prime begins during pri- 
mary creep and continues well after the onset of second state creep. 
The thickness of the rafts remains constant up through the onset of 
tertiary creep a clear indication of the stability of the finely-spaced 
gamma/gamma prime lamellar structure. The thickness of the rafts 
which formed was equal to the initial gamma prime size which was 
present prior to testing. The single crystals with the finest gamma 
prime size exhibited the longest creep lives, because the resultant 
rafted structure had a larger number of gamma/gamma prime inter- 
faces per unit volume of material. Reducing the Mo content by 
only 0.73 wt. pct. increased the creep life by a factor of three, be- 
cause the precipitation of a third phase was eliminated. 


43853 (N—84-18067) Muon spin rotation in solids. Stron- 
ach, C.E. (Virginia Polytechnic Inst. and State Univ., 
Blacksburg (USA)). 1983. 23p. (NASA-CR—172789). 
NTIS, PC A02/MF AO1. 

The muon spin rotation (MuSR) technique is used to probe 
the microscopic electron density in materials. High temperature 
MuSR and magnetization measurements in nickel are in progress to 
allow an unambiguous determination of the muon impurity interac- 
tion and the impurity induced change in local spin density. The first 
results on uniaxial stress induced frequency shifts in an Fe single 
crystal are also reported. 


43854 (NP—4770464) Non-linear behaviour of the geo- 
metrical and material properties of isotropic sheets with rein- 
forced boundaries used for wall structures. Sawwas, P. 
(Karlsruhe Univ. (T.H.) (Germany, F.R.). Fakultaet fuer 
Bauingenieur- und Vermessungswesen). 21 Jan 1983. 171p. 
(In German). NTIS (US Sales Only), PC A08/MF AOl. 
File Number DE84770464. 

With increasing load in the plasticity region, the elastic stiff- 
ness is changed locally, until the corresponding strains and stresses 
together with the relative changes of these parameters agree with 
the laws of Prandtl and Reuss. An algorithm is deduced which 
guarantees the validity of these laws in the plastic region, using an 
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elastic solution of the geometrically non-linear problem. The shell- 
problem can be treated effectively in the elastic-plastic region by 
series developments. 


43855 (ORNL—6032) Development and characterization 
of ductile Long-Range-Ordered (LRO) alloys (Fe,Co,Ni)sV 
for high-temperature structural use. Liu, C.T.; Stoloff, N.S. 
(Oak Ridge National Lab., TN (USA)). Aug 1984. Contract 
AC05-840R21400. 77p. NTIS, PC A04/MF AO1; 1; GPO 
Dep. File Number DE84016750. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This report summarizes the work on development and char- 
acterization of Long-Range-Ordered (LRO) alloys for structural 
use under the Energy Conversion and Utilization Technologies 
(ECUT) Program. The ductility and fabricability of the brittle or- 
dered alloys CosV, (Co,Ni)sV, and NisV can be dramatically im- 
proved by partially replacing cobalt and nickel with iron to lower 
the electron concentration and stabilize the cubic ordered crystal 
structure. The alloys (Fe,Co)sV, (Fe,Co,Ni)sV, and (Fe,Ni)sV with 
the cubic ordered structure have a tensile elongation exceeding 
35% at room temperature. The ductile LRO alloys we developed 
have superior high-temperature properties. Unlike those of conven- 
tional disordered alloys, their yield strengths increase with tempera- 
ture and peak around their critical ordering temperatures T/sub c/ 
(650 to 950°C, depending on alloy composition). The LRO alloys 
are therefore much stronger than type 316 stainless steel and Has- 
telloy X at elevated temperatures. The formation of long-range 
order lowers the steady-state creep rate in the vicinity of T/sub c/ 
by two orders of magnitude. Other properties of the LRO alloys 
that have been characterized include high- and low-cycle fatigue, 
crack growth rate, hydrogen embrittlement, and oxidation and cor- 
rosion. These properties can be further improved by adding a small 
amount (<2 at.%) of Ti, Zr, Ce, and/or Nb. The potential uses of 
the LRO alloys for high-temperature structural applications are also 
discussed. 


43856 (ORNL/TM—9086) Solidification and aging be- 
havior of Types 308 and 308CRE stainless steel welds. Vitek, 
J.M.; David, S.A.; Smith, W.H.; Reed, R.W. (Oak Ridge 
National Lab., TN (USA)). Aug 1984. Contract AC05- 
840R21400. 29p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE84016552. 

Controlled Residual Element (CRE) additions of Ti, P, and 
B to type 308 stainless steel filler metal were previously shown to 
improve the elevated-temperature creep-rupture properties of 
welds. The solidification and aging behavior of types 308 and 
308CRE stainless steel welds were examined in an effort to identify 
the mechanism responsible for the improved mechanical properties. 
Analysis of the as-welded microstructure and thermal analysis of 
the solidification behavior did not reveal any major differences that 
could be responsible for the creep-rupture improvement. However, 
extensive aging studies at 550 to 850°C for times up to 10,000 h 
revealed significant differences. The transformation of ferrite in the 
as-welded duplex structure to sigma phase was not retarded by 
CRE additions. However, the extensive precipitation of MoasC¢ at 
the austenite-ferrite interfaces in the aged type 308 stainless steel 
welds was replaced by more homogeneous precipitation of titani- 
um-rich carbides, nitrides, and sulfides in aged type 308CRE stain- 
less steel. The results are summarized in the form of time-tempera- 
ture-transformation diagrams. It is proposed that the elimination of 
a continuous network of carbides is responsible for the improved 
elevated-temperature properties. The different type of precipitate 
formed may also play a role. 


43857 (SAND—83-2248) Electropulse chemical machin- 
ing. Allen, T.A.; Rospopo, S.D. (Sandia National Labs., Al- 
buquerque, NM (USA)). Aug 1984. Contract AC04- 
76DP00789. 14p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE84016693. 

Electropulse Chemical Machining is a new technique in 
chemical milling, and we have applied it to the photoforming of 
molybdenum. We apply direct current in short pulses at current 
densities of thousands of amperes per square foot with little thermal 
degradation of resists or workpieces. We have achieved etch rates 
an order of magnitude faster than those of-existing methods, with a 
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corresponding improvement in surface finish. Equipment designed 
for pulse plating can be used and is readily available from plating 
suppliers. Chemicals are commercially available and may be diluted 
to levels that protect resist images, reduce hazards to personnel, 
and simplify disposal. We speculate that this process can be applied 
to other refractory metals and noble metals. 


43858 (UCRL—89209) Electroplating and vacuum deposi- 
tion: complementary coating processes. Dini, J.W. (Lawrence 
Livermore National Lab., CA (USA)). 31 Aug 1983. Con- 
tract W-7405-ENG-48. 12p. (CONF-841001—1). NTIS, PC 
A02/MF A0O1. File Sanabar DE84001249. 

From 11. world congress on metal finishing; Jerusalem, 
Israel (21 Oct 1984). 

paper shows that electroplating and vacuum deposition 

can be highly complementary coating processes. Applications 
wherein the two processes have been used are reviewed and then 
three specific examples are presented where a combination of elec- 
troplating and vacuum deposition solved unusual coating require- 
ments at Lawrence Livermore National Laboratory. 


43859 (Y/DV—371) Electrochemical pitting evaluation of 
aluminium alloy 7075 in machining coolant. Stanaland, V.A.; 
Dillon, J.J. (Oak Ridge Y-12 Plant, TN (USA)). 24 Aug 
1984. Contract AC05-840S21400. 14p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE84016844. 

The corrosion rate of aluminum alloy 7075 in Trim Sol with 
a Tris-Nitro biocide addition is satisfactory. Both deaeration and in- 
creasing the nitrite addition decreased the stability of the passive 
film. Chloride contamination below 500 ppM does not cause pitting 
corrosion of aluminum alloy 7075 in the Trim Sol environment. 
The limit for chloride contamination is between 500 and 1000 ppM. 
The potentiodynamic, fast-scan-rate technique is satisfactory for 
evaluating the pitting tendency of the aluminum alloy 7075 in a 
Trim Sol environment. Consequently, the potentiodynamic, fast- 
scan-rate technique is recommended for use in conjunction with re- 
verse scans to evaluate the quality of in-use machining coolants, 
that are suspected of causing contamination. 


43860 Trapping and surface recombination of ion-im- 
planted deuterium in stainless steel. Myers, S.M.; Wampler, 
W.R.; Besenbacher, F. (Sandia National Laboratories, Albu- 
querque, New Mexico 87185). Journal of Applied Physics; 56: 
No. 6, 1561-1571(15 Sep 1984). Contract AC04-76DP00789. 

Nuclear-reaction analysis was used to investigate the behav- 
ior of deuterium (D) in three austenitic stainless steels following ion 
implantation with D and He. The D was bound to irradiation de- 
fects with a binding enthalpy of 0.23 +- 0.08 eV relative to solu- 
tion sites. Helium bubbles of diameter ~1 nm trapped D with a 
binding enthalpy of 0.42 +- 0.08 eV, presumably through a chemis- 
orptionlike process at the bubble walls. Surface-controlled release 
of D to the gas phase was characterized over the temperature 
range 425—575 K, and the rate was found to be proportional to the 
square of the solution concentration within the matrix. Electropo- 
lish oxide reduced the surface release rate by as much as 1000 times 
from that of an ion-sputtered surface. 


43861 Characteristic study of the superconducting phase 
in the niobium-aluminum-germanium system. Kannatey- 
Asibu, E. Jr. (Department of Mechanical Engineering and 
Applied Mechanics, The University of Michigan, Ann 
Arbor, Michigan 48109). Journal of Applied Physics; 56: No. 
6, 1769-1774(15 Sep 1984). 

A study has been made of the time and temperature depend- 
ence of the growth of the superconducting A-15 phase and its 
grains in the Nb-Al-Ge system. In addition, changes in the micros- 
tructure and composition of the A-15 phase have been studied using 
energy dispersive analysis of x rays. The data obtained have been 
plotted and compared with theory. The results have been used to 
explain the variations in the superconducting properties of this 
system as observed in earlier work. 


43862 Inclined pileup of screw dislocations at the crack 
tip without a dislocation-free zone. Chang, S.; Ohr, S.M. 
(Oak Ridge National Laboratory, Oak Ridge, Tennessee 
37830). Journal of Applied Physics; 55: No. 10. 3505- 3513(15 
May 1984). Contract W-7405-ENG-26. 
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A lImear array of screw dislocations in front of a mode 3 
crack lying on a plane inclined to the crack is studied. The problem 
is formulated in terms of an integral equation describing the equilib- 
rium condition between the dislocations and the crack under an ex- 
ternally applied shear stress. The distribution function for disloca- 
tions is derived from a solution of the integral equation by applying 
the Wiener—Hopf technique. The condition of finite stress at the 
end of the pileup, or the Bilby, Cottrell, and Swindeman (BCS) 
condition and the crack opening displacement (COD) are obtained 
in simple analytical forms as a function of the angle of inclination. 
Numerical results show that, for a given applied stress, the distribu- 
tion function, the length of the plastic zone, and the COD decrease 
only slightly as the angle of inclination increases from 0 to 7/2. 
The quantity of o/sub f/ COD, where o/sub f/ is the friction 
stress, is shown to be equal to the radial component of the complex 
J integral and, hence, is the total force on the dislocations along the 
direction of the pileup. A method to estimate results under mode 1 
condition involving an inclined pileup of edge dislocations is con- 
sidered. 


43863 High resolution structural characterization of the 
amorphous-crystalline interface in Se*-implanted GaAs. 
Sands, T.; Sadana, D.K.; Gronsky, R.; Washburn, J. (Mate- 
rials and Molecular Research Division, Lawrence Berkeley 
Laboratory, University of California, Berkeley, California 
94720). Applied Physics Letters; 44: No. 9, 874-876(1 May 
1984). Contract AC03-76SF00098. 

High-resolution transmission electron microscopy is applied 
to the characterization of the amorphous-crystalline interface in 
(100) GaAs implanted at room temperature with Se*. The critical 
density of energy deposited by nuclear stopping is determined to be 
11+2 eV per GaAs molecule. This critical energy density is shown 
to be defined most naturally by a 50% amorphous-50% crystalline 
criterion. The amorphous-crystalline transition region was found to 
have a distinct two-phase nature. Both stacking fault nuclei and 
channeled damage cascades were detected in the as-implanted ma- 
terial. 


43864 Superconducting critical current density of bronze 
processed pure and alloyed NbsSn at very high magnetic 
fields (up to 24 T). Suenaga, M.; Tsuchiya, K.; Higuchi, N. 
(Division of Metallurgy and Materials Science, Brookhaven 
National Laboratory, Upton, New York 11973). Applied 
Physics Letters; 44: No. 9, 919-921(1 May 1984). 

Superconducting critical current densities J/sub c/ of pure 
and alloyed NbsSn layers of bronze processed monofilamentary 
wires were measured at 1.8 and 4.2 K in magnetic fields up to 24 T. 
The maximum in J/sub c/ at 20 T was found for NbsSn layers 
which were fabricated using (Nb ~3.3 at. % Ti) cores, and the 
values of J/sub c/ were ~670 and ~370 A/mm? at 1.8 and 4.2 K, 
respectively. These values are ~5 and ~25 times greater than 
those for “pure” NbsSn wires at these same temperatures. The 
functional dependence of J/sub c/ on the Ti content was also iden- 
tical to that for the measured values of H/sub c/2 vs Ti content for 
these wires. The maximum value of H/sub c/2 of the wires with 
the matrix in place was 26.3 T for the wire which was fabricated 
from the core containing 3.3 at. % Ti in Nb. 


43865 Quenching of spin fluctuations in the highly en- 
hanced paramagnets RCo. (R = Sc, Y, or Lu). Ikeda, K.; 
Gschneidner, K.A. Jr.; Stierman, R.J.; Tsang, T.E.; McMas- 
ters, O.D. (Ames Laboratory and Department of Materials 
Science and Engineering, Iowa State University, Ames, 
Iowa 50011). Physical Review [Section] B: Condensed Matter; 
29: No. 9, 5039-5052(1 May 1984). 

The low-temperature (1.3—20.0 K) high-magnetic-field (O— 
10 T) heat capacity and the magnetization and magnetic susceptibil- 
ity (1.7—300 K) of the strongly Pauli paramagnetic RCo2 (R = Sc, 
Y, or Lu) compounds with the MgCus-type structure were meas- 
ured. The heat-capacity results for ScCo2, YCo2, and LuCoz2 show 
that the electronic specific-heat constant decreases with increasing 
magnetic fields (by 7%, 4%, and 10%, respectively, at 10 T). For 
YCoz the coefficient of the T* term (8) in the heat capacity is 
found to increase by 18% at 10 T, but for ScCoz and LuCo: B re- 
mains constant within experimental error. Analyses based on sever- 
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al theoretical models of the quenching of spin fluctuations by high 
magnetic fields suggest that the characteristic spin-fluctuation tem- 
perature is ~20 K for ScCo., ~35 K for YCo, and ~16 K for 
LuCoz. The magnetization and the field dependence of the magnet- 
ic susceptibility of the same samples as used in the heat-capacity 
measurements indicate the presence of ferromagnetic impurities in 
the samples, but the estimated concentrations are sufficiently low 
that they probably have no effect on the observed heat capacities. 
Maxwell's thermodynamics relationship between the field depend- 
ence of the heat capacity and the temperature dependence of the 
magnetic susceptibility has been examined. 


43866 tees br of CO on Ni(100) 
studied by infrared-emissi y. Chiang, S.; Tobin, 
R.G.; Richards, Pb. Thiel, TAD ent of Physics, 
University of California, Berkeley, Ca ifornia 94720 and Ma- 
terials and Molecular Research Division, Lawrence Berke- 
ley Laboratory, Berkeley, California 94720). Physical Review 
Letters; 52: No. 8, 648-651(20 Feb 1984). Contract AC03- 
76SF00098. 

A novel infrared-emission technique has been used to make 
the first measurement of the linewidth of a molecule-substrate vi- 
brational mode on a well characterized single-crystal surface. At 
saturation coverage, the observed linewidth of the C-Ni mode of 
CO on Ni(100) is 15 cm™*. This result is in agreement with predic- 
tions for broadening due to deexcitation by two-phonon emission. 


43867 Possibility of coexistence of bulk superconducti- 
vity and spin fluctuations in UPts;. Stewart, G.R.; Fisk, Z.; 
Willis, J.O.; Smith, J.L. (Los Alamos National Laboratory, 
Los Alamos, New Mexico 87545). Physical Review Letters; 
52: No. 8, 679-682(20 Feb 1984). 

Convincing evidence has been discovered for bulk supercon- 
ductivity in UPts at 0.54 K based on specific-heat, resistance, and 
ac susceptibility measurements. In addition, new evidence is pre- 
sented that indicates that UPts is a spin-fluctuation system. If true, 
this is the first coexistent superconductor—spin-fluctuation system. 


43868 Vibrational frequencies via total-energy calcula- 
tions. Applications to transition metals. Ho, K.; Fu, C.L.; 
Harmon, B.N. (Ames Laboratory, U.S. Department of 
Energy and Department of Physics, Iowa State University, 
Ames, Iowa 50011). Physical Review [Section] B: Condensed 
Matter; 29: No. 4, 1575-1587(15 Feb 1984). Contract W- 
7405-ENG-82. 

The important longitudinal ((2/3),(2/3),(2/3)) vibrational 
modes in Mo, Nb, and bcc Zr as well as the H-point modes in Mo 
and Nb have been studied using the frozen-phonon approach. These 
entirely first-principles calculations involve the precise evaluation 
of the total crystalline energy as a function of lattice displacement 
and yield calculated phonon frequencies to within a few percent of 
the experimental values. Anharmonic terms are readily obtained 
and are found to be very important for causing the tendency 
toward the w-phase instability in bcc Zr. The charge densities and 
single-particle energies obtained in the course of the calculations 
allow a detailed analysis of the electronic response to lattice distor- 
tions and the mechanisms causing phonon anomalies. The calcula- 
tions also provide first-principles benchmarks at a few wave vectors 
where the validity of phenomenological models can be tested or 
their parameters determined. 


43869 Surface-plasmon radiation from ellipsoidal silver 
spheroids. Little, J.W.; Callcott, T.A.; Ferrell, T.L.; 
Arakawa, E.T. (Health and Safety Research Division, Oak 
Ridge National Laboratory, Oak Ridge, Tennessee 37830 
and University of Tennessee, Knoxville, Tennessee 37916). 
Physical Review [Section] B: Condensed Matter; 29: No. 4 
1606-1615(15 Feb 1984). Contract W-7405-ENG-26. 

We have studied the radiation resulting from 15-keV-elec- 
tron bombardment of thin silver films and of particles formed by 
heat treating these films. The particles were treated as oblate and 
prolate spheroids on which resonant surface-charge-density oscilla- 
tions (surface plasmons) were excited by electron bombardment. 
We have calculated the energy associated with various surface-plas- 
mon modes as a function of the shape of the spheroid using nonre- 
tarded electrodynamics and the optical properties of bulk silver. 
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We have obtained good agreement between the calculations and 
the experimental observations of the wavelength, polarization, and 
angular intensity distributions of radiation emitted by silver parti- 
cles which were characterized as to size and shape with the use of 
scanning electron microscopy. The emission from one type of 
sample was found to be the result of the radiative decay of a dipole 
and a quadrupole oscillation on oblate spheroids. The radiation 
from another type of sample showed evidence of the decay of 
dipole plasmons on prolate particles. 


43870 Interaction of a tunable probe beam with a high- 
intensity pulsed CO.-laser beam in p-type germanium. James, 
R.B.; Smith, D.L. (Solid State Division, Oak Ridge Nation- 
al Laboratory, Oak Ridge, Tennessee 37831). Physical 
Review [Section] B: Condensed Matter; 29: No. 4, 2036- 
2050(15 Feb 1984). Contract W-7405-ENG-26. 

A theoretical study is presented of the interaction between a 
high-intensity pump beam with a wavelength of 10.6 um and a low- 
intensity probe beam which is tunable in the (9—11)-um region. 
The dominant absorption mechanism of the optical beams in p-type 
Ge is direct intervalence-band transitions between states in the 
heavy- and light-hole bands. The hole states in resonance with the 
pump tend to saturate at sufficiently high intensities due to changes 
in the occupation probabilities of the initial and final states. When 
the material is simultaneously irradiated by the pump and probe 
beams, there is a nonlinear response which produces a component 
in the hole population difference between the heavy- and light-hole 
bands which oscillates at the beat frequency. This oscillating com- 
ponent in the population difference acts as a spatial and temporal 
grating which mixes the two beams. The absorption of the probe 
beam is modified by the presence of the pump beam by both the 
saturation of the intervalence-band transitions and by the oscillating 
population difference, which can scatter pump photons into the di- 
rection of the probe beam with the frequency shifted to that of the 
probe. Calculations of the probe absorption as a function of the fre- 
quency difference between the probe and pump beams are present- 
ed. These calculations of the absorption spectrum are compared 
with experimental results and good agreement is found. In addition 
to modifying the probe absorption spectrum, the oscillating popula- 
tion difference leads to a current-density component which oscil- 
lates at the pump frequency plus the beat frequency. If the pump 
and probe beams are nearly phase matched, this current-density 
component can generate a new optical beam that oscillates at the 
pump frequency plus the beat frequency. 


43871 Effects of short-range order on electronic proper- 
ties of Zr-Ni glasses as seen from low-temperature specific 
heat. Kroeger, D.M.; Koch, C.C.; Scarbrough, J.O.; McKa- 
mey, C.G. (Metals and Ceramics Division, Oak Ridge Na- 
tional Laboratory, Oak Ridge, Tennessee 37830). Physical 
Review [Section] B: Condensed Matter; 29: No. 3, 1199-1208(1 
Feb 1984). Contract W-7405-ENG-26. 

Measurements of the low-temperature specific heat C/sub p/ 
of liquid-quenched Zr-Ni glasses for a large number of composi- 
tions in the range from 55 to 74 at. % Zr revealed an unusual com- 
position dependence of the density of states at the Fermi level, 
N(E/sub F/). Furthermore, for some compositions the variation of 
C/sub p/ near the superconducting transition temperature T/sub c/ 
indicated the presence of two superconducting phases, i.e., two su- 
perconducting transitions were detected. Comparison of the indi- 
vidual T/sub ¢/’s in phase-separated samples to the composition de- 
pendence of T/sub c/ for all of the samples suggests that amor- 
phous phases with compositions near 60 and 66.7 at. % Zr occur. 
We discuss these results in terms of an “association model” for 
liquid alloys (due to Sommer), in which associations of unlike 
atoms with definite stoichiometries are assumed to exist in equilibri- 
um with unassociated atoms. We conclude that in the composition 
range studied, associate clusters with the compositions ZrsNie and 
ZrNi occur. In only a few cases are the clusters sufficiently large, 
compared with the superconducting coherence length, for separate 
superconducting transitions to be observed. The variation of N(E/ 
sub F/) with composition is discussed, as well as the effects of this 
chemical short-range ordering on the crystallization behavior and 
glass-forming tendency. 
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43872 Neutron-polarization-analysis study of the spin 
structure of Cu-Mn spin-glasses. Cable, J.W.; Werner, S.A.; 
Felcher, G.P.; Wakabayashi, N. (Solid State Division, Oak 
Ridge National Laboratory, Oak Ridge, Tennessee 37830). 
Physical Review [Section] B: Condensed Matter; 29: No. 3, 
1268-1278(1 Feb 1984). Contract W-7405-ENG-26. 

Neutron-polarization-analysis measurements as well as unpo- 
larized neutron measurements were made of the diffuse scattering 
from single-crystal Cu-Mn alloys to determine the atomic and spin 
pair correlations for this spin-glass system. The results show the 
presence of a spin modulation with a period that varies continuous- 
ly in terms of the edge of the fcc crystal cell from 6a at 5 at. % 
Mn to about 3a) 25 at. % Mn. The correlation length associated 
with this modulation is about 6a0 at all concentrations. Coexistent 
with these large modulated regions are smaller regions in which the 
spin correlations are determined by the atomic short-range order 
and which have net ferromagnetic moments. The interactions be- 
tween these ferromagnetic and modulated regions are undoubtedly 
an essential element in understanding the complicated magnetic be- 
havior of this spin-glass system. 


43873 Cl incorporation at the Si/SiO. interface during 
the oxidation of Si in HCl/O2 ambients. Tsai, M.L.; Butler, 
S.R.; Jones, K.W.; Kraner, H.W.; Williams, D.B. (Lehigh 
Univ., Bethlehem, PA). Journal of the Electrochemical Socie- 
ty; 131: No. 2, 411-418(Feb 1984). 

Transmission and analytical electron microscopy, nuclear 
backscattering, and secondary ion mass spectroscopy have been 
used to study the incorporation of Cl at the Si/SiO2 interface 
during the oxidation of Si. Oxidations were carried out in the range 
of 1100°-1200°C, for 10-120 min and with HC1 additions from 1- 
13%. It was found that a critical concentration of C1 (2 x 10'5cm-? 
is required before a Cl-rich phase is obersved. X-ray microanalysis 
indicates that the matrix in the interfacial region still contains at 
least about 2 x 10’° cm-? as the Cl-rich phase forms. These two ob- 
servations suggest that the Cl-rich phase formation takes place in 
order to reduce the reacted C1 supersaturation in the SiO. matrix. 
Agglomerates, whose growth occurs by thickening and/or coales- 
cence phenomena, are the final morphology observed during the 
continuing Cl incorporation. Models relating Na-ion passivation to 
the Cl-rich phase are shown to require modification in terms of the 
microstructural development. 


43874 Localized photoelectrochemical measurements of 
passive films on titanium. Butler, M.A. (Sandia National 
Lab., Albuquerque, NM). Journal of the Electrochemical So- 
ciety; 130: No. 12, 2358-2362(Dec 1983). Contract AC04- 
76DP00789. 

Using a focused laser and a digitally controlled x-y stage, lo- 
calized photoelectrochemical measurements have been made on 
100A thick passive films on polycrystalline titanium. The photocur- 
rent dependence on potential is semiquantitatively explained by a 
model considering trap dominated electronic charge transport in 
the passive film. Variations in the measured electronic properties 
are observed which correlate with the underlying metal grain struc- 
ture. The data suggest extremely high trap densities in the passivat- 
ing film. 


43875 Failure behavior of 304L stainless steel in torsion. 
Semiatin, S.L.; Hulbrook, J.H. (Battelle Columbus Labora- 
tories, Columbus, OH). Metallurgical Transactions, [Section] 
A: Physical Metallurgy and Materials Science; 14 A: No. 10, 
2091-2100(Oct 1983). 

The workability has been investigated at temperatures from 
20°C to 1200°C and strain rates of 0.01 and 10.0 s~*. For the lower 
strain rate, temperature changes due to deformation heating were 
minimal, and failure was fracture-controlled at all temperatures. 
The 304L exhibited a ductility minimum at warm-working tempera- 
tures. For the higher strain rate, failure was controlled byflow-lo- 
calization processes at 20°C and 200°C. At these temperatures, 
flow softening resulting from deformation heating was the principal 
cause. A model to predict strain at the onset of localization was ap- 
plied to the results. For high strain-rate torsion tests at 400°C and 
above, failure was fracture-controlled and the ductilities correlated 
to those at the lower strain rate through the Zener-Hollomon pa- 


rameter by employing an activation energy derived from flow- 
stress data. 
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43876 Pulsed laser annealing of ion implanted Ge. Hol- 
land, O.W.; Appleton, B.R.; Narayan, J.; White, C.W. 
(Solid State Division, Oak Ridge National Laboratory, Oak 
Ridge, TN 37830). pp 297-302 of Laser solid interactions 
and transient thermal processing of materials. Vol. 13. Nar- 
ayan, J.; Brown, W.L.; Lemons, H.A. Amsterdam, Nether- 
lands; Elsevier Science Publishing (1983). (CONF- 
8211153—). 

From MRS symposium on laser-solid interactions and tran- 
sient thermal processing of materials; Boston, MA, USA (1 Nov 
1982). 

, Ion backscattering/channeling and transmission electron mi- 
croscopy (TEM) were used to investigate the annealing behavior of 
ion implanted Ge single crystals using a Q-switched ruby laser. The 
impurities studied were Bi, In, Sb and Pb, which were implanted at 
liquid nitrogen temperature into both (100) and (111) crystal orien- 
tations. A rather unique damage structure which can form during 
room temperature implantation of Ge is discussed. Maximum substi- 
tutional concentrations, which far exceed the retrograde maxima, 
are reported for all the dopants studied in (100)Ge. The maximum 
concentrations were limited by an interfacial instability during epi- 
taxial growth following laser irradiation which led to the formation 
of a well-defined cellular structure. 


43877 Amorphous AI(Ni) alloy formation by pulsed elec- 
tron beam quenching. Picraux, S.T.; Pollstaedt, D.M. (Sandia 
National Laboratories, Albuquerque, NM 87185). pp 751- 
756 of Laser solid interactions and transient thermal proc- 
essing of materials. Vol. 13. Narayan, J.; Brown, W.L.; 
Lemons, H.A. Amsterdam, Netherlands; Elsevier Science 
Pub. (1983). (CONF-8211153—). 

From MRS symposium on laser-solid interactions and tran- 
sient thermal processing of materials; Boston, MA, USA (1 Nov 
1982). 

The microstructural transition from the epitaxial crystalline 
to amorphous state as a function of Ni concentration is examined in 
AI(Ni) alloys formed by ion implantation and e-beam melt quench- 
ing. The evolution from epitaxial crystalline Al at = 3.5 at .% Ni 
to amorphous phase formation at 15-30 at .% Ni is characterized in 
detail for 8, 10 and 12% Ni uniform concentration samples by ion 
channeling and transmission electron microscopy. The transition 
occurs via complete loss of epitaxial regrowth at 9 at .% and the 
formation of a finegrained polycrystalline Al, with grain size de- 
creasing with increasing Ni from 20-100 A at 10% Ni concentration 
to = 10-50 A at 12% Ni. 


43878 Metastable Fe(Pd) alloys formed by pulsed elec- 
tron beam melting. Follstaedt, D.M.; Knapp, J.A. (Ion Solid 
Interactions, Division 1111 Sandia National Laboratories, 
Albuquerque, NM 87185). pp 745-750 of Laser solid interac- 
tions and transient thermal processing of materials. Vol. 13. 
Narayan, J.; Brown, W.L.; Lemons, H.A. Amsterdam, 
Netherlands; Elsevier Science Pub. (1983). (CONF- 
8211153—). 

From MRS symposium on laser-solid interactions and tran- 
sient thermal processing of materials; Boston, MA, USA (1 Nov 
1982). 

Fe(Pd) surface alloys formed by either ion implanting Pd 
into Fe or by vapor depositing Pd on Fe have been examined after 
pulsed (about 70 nsec) electron beam melting. TEM and ion backs- 
cattering/channeling showed that the implanted alloys with up to 
9.6 at .% Pd were bcc and epitaxial with the substrate, in spite of 
predictions of initial solidification to the fec phase by the Fe-Pd 
phase diagram. The resolidified Pd films, however, were fcc as pre- 
dicted by the diagram. The defect structures observed in these 
alloys are discussed. 


43879 Nonlinear laser melting of indium antimonide and 
silicon. Hasselbeck, M.P.; Kwok, H.S. (Department of Elec- 
trical and Computer Engineering State University of New 
York at Buffalo, Amherst, New York 14260). pp 97-104 of 
Laser solid interactions and transient thermal processing of 
materials. Vol. 13. Narayan, J.; Brown, W.L.; Lemons, H.A. 
Amsterdam, Netherlands; Elsevier Science Publishers 
(1983). (CONF-8211153—). 
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From MRS symposium on laser-solid interactions and tran- 
sient thermal processing of materials; Boston, MA, USA (1 Nov 
1982). 

Pulsed 10.64m TEA COs laser light has been used to melt 
the semiconductors silicon and InSb. Measurements indicate that 
generation of free carriers necessary for melting may take place by 
nonlinear processes such as two-photon absorption or intraband av- 
alanche ionization. If the semiconductor is sufficiently doped, melt- 
ing may also result from linear free carrier absorption. In all cases, 
it appears that the molten depth exceeds several ym, which is much 
greater than obtained with lasers of shorter wavelength. 


43880 Substrate latent heat effects in the calculations for 
pulsed laser irradiated thin films. Cao, J.J.; Aina, O.; Katz, 
W.; Norton, J.; Rose, K. (Center for Integrated Electronics, 
Rensselaer Polytechnic Institute, Troy, New York 12181). 
pp 117-122 of Laser solid interactions and transient thermal 
processing of materials. Vol. 13. Narayan, J.; Brown, W.L.; 
Lemons, H.A. Amsterdam, Netherlands; Elsevier Science 
Publishers (1983). (CONF-8211153—). 

From MRS symposium on laser-solid interactions and tran- 
sient thermal processing of materials; Boston, MA, USA (1 Nov 
1982). 

A numerical model is presented for the calculation of the 
temperature rise caused by pulsed laser irradiation of a thin film/ 
substrate structure. This model includes phase changes in both the 
thin film and the substrate. The inclusion of phase changes results 
in more complex thermal behavior and significantly affects melt du- 
rations. This model was applied to the AuGe/GaAs system. Mor- 
phological observation using the scanning electron microscope and 
SIMS profiles provides experimental verification for the numerical 
calculations. 


43881 Pulsed ion beam interface melting of PtCr and 
CrTa alloyw on Si structures. Palmstrom, C.J.; Fastow, F. 
(Department of Materials Science and Engineering, Cornell 
University, Ithaca, New York 14853). pp 715-720 of Laser 
solid interactions and transient thermal processing of materi- 
als. Vol. 13. Narayan, J.; Brown, W.L.; Lemons, H.A. Am- 
sterdam, Netherlands; Elsevier Science Pub. (1983). 
(CONF-8211153—). 

From MRS symposium on laser-solid interactions and tran- 
sient thermal processing of materials; Boston, MA, USA (1 Nov 
1982). 

Composition profiles of thermal and pulsed ion beam an- 
nealed PtCr/Si and CrTa/Si have been determined using Ruther- 
ford backscattering analysis. Thermal annealing resulted in layered 
phase separation with Pt-silicide in the PtCr/Si case, and CrSie in 
the CrTa/Si case, forming at the Si surface. Pulsed ion beam an- 
nealing, 300-380 keV protons at energy densities about0.75-1.6 J/ 
cm’, produced interface melting with no layered phase separation. 


43882 Pulsed proton beam annealing of Co-Si thin film 
systems. Chen, L.J.; Baglin, J.E.E.; Hung, L.S.; Mayer, J.W. 


(Department of Materials Science and Engineering, Nation- 
al Tsing Hua University, Hsinchu). pp 709-714 of Laser 
solid interactions and transient thermal processing of materi- 
als. Vol. 13. Narayan, J.; Brown, W.L.; Lemons, H.A. Am- 
sterdam, Netherlands; Elsevier Science Pub. (1983). 
(CONF-8211153—). 

From MRS symposium on laser-solid interactions and tran- 
sient thermal processing of materials; Boston, MA, USA (1 Nov 
1982). 

Cobalt (about 300A) and CoSie (about 1000A) thin films on 
Si have been annealed by intense proton beams. RBS and TEM 
were performed to study ion beam annealing effects. For ion beam 
energy densities above about 1 J/cm?, epitaxial CoSie layers were 
formed for both Co and polycrystalline CoSie on Si. At low energy 
densities, Co2Si was found to coexist with Co. The results are dis- 
cussed in terms of eutectic melting processes. 
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43883 Thermal pulse annealing of Hg:/sub -/ /sub x/ Cd 
/sub x/ Te. Dimiduk, K.C.; Gibbons, J.F.; Greiner, M.E.; 
Opyd, W.G.; Sigmon, T.W. (Stanford Electronics Laborato- 
ries, Stanford, CA 94305). pp 671-676 of Laser solid interac- 
tions and transient thermal processing of materials. Vol. 13. 
Narayan, J.; Brown, W.L.; Lemons, H.A. Amsterdam, 
Netherlands; Elsevier Science Pub. (1983). (CONF- 
8211153—). 

From MRS symposium on laser-solid interactions and tran- 
sient thermal processing of materials; Boston, MA, USA (1 Nov 
1982). 

Thermal pulse annealing has been used to modify the near 
surface of Hg:/sub -/ /sub x/ Cd /sub x/ Te. Using anneals of ap- 
proximately 260°C for seven seconds, the crystal quality of epitax- 
ial HgCdTe surfaces can be improved as observed by MeV He* ion 
channeling. Similar anneals have also been used to repair the 
damage resulting from a 250 keV, 10'* 'B/cm? implant into 
HgCdTe held at LNe. For higher temperatures and/or longer an- 
neals, surface Hg loss is observed. Rutherford Backscattering meas- 
urements are used to measure this loss. The resulting loss rate data 
is described by N = exp (-AE/kT) where A and AE depend on the 
material composition with A = 1079, AE = 1.8 eV and A = 10% 
AE = 2.6 eV for x = 0.23 and 0.4, respectively. 


43884 Processing/microstructure relationships in surface 
melting. Schaefer, R.J.; Mehrabian, R. (National Bureau of 
Standards, Washington, DC 20234). pp 733-744 of Laser 
solid interactions and transient thermal processing of materi- 
als. Vol. 13. Narayan, J.; Brown, W.L.; Lemons, H.A. Am- 
sterdam, Netherlands; Elsevier Science Pub. (1983). 
(CONF-8211153—). 

From MRS symposium on laser-solid interactions and tran- 
sient thermal processing of materials; Boston, MA, USA (1 Nov 
1982). 

The development of predictive models for rapid surface 
melting and resolidification requires coupling of realistic heat flow 
models to emerging theories of rapid solidification processing. At- 
tainment of unique microstructures and phases, for example through 
plane-front solidification and solute trapping, can be correlated to 
solid/liquid interface velocity, temperature and temperature gradi- 
ents, and to theories of morphological stability. However, there are 
important limitations on achievable solid/liquid interface velocity 
depending upon the heating mode and heat flux distribution, melt 
thickness and location of the interface within the molten zone. An 
overview is given of the emerging guidelines for prediction and 
control of rapid solidification conditions and microstructures. Ho- 
mogenization of the liquid by convection and diffusion is also dis- 
cussed. Electron beam surface melting of alloy substrates is used as 
an example of these processes. 


43885 Time-resolved study of silicon during pulsed-laser 
annealing. Larson, B.C.; Barhorst, J.F.; Mills, D.M.; Noggle, 
T.S.; White, C.W. (Solid State Division, Oak Ridge Nation- 
al Laboratory, Oak Ridge, TN 37830). pp 43-50 of Laser 
solid interactions and transient thermal processing of materi- 
als. Vol. 13. Narayan, J.; Brown, W.L.; Lemons, H.A. Am- 
sterdam, Netherlands; Elsevier Science Publishers (1983). 
(CONF-8211153—). 

From MRS symposium cn laser-solid interactions and tran- 
sient thermal processing of materials; Boston, MA, USA (1 Nov 
1982). 

Near surface temperatures and temperature gradients have 
been studied in silicon during pulsed laser annealing. The investiga- 
tion was carried out using nanosecond resolution xray diffraction 
measurements made at the Cornell High Energy Synchrotron 
Source. Thermal-induced-strain analyses of these real-time, ex- 
tended Bragg scattering measurements have shown that the lattice 
temperature reached the melting point during 15 ns, 1.1-1.5 J/cm? 
ruby laser pulses and that the temperature of the liquid-solid inter- 
face remained at that temperature throughout the high reflectivity 
phase, after which time the surface temperature subsided rapidly. 
The temperature gradients below the liquid-solid interface were 
found to be in the range of 107C/cm. 
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43886 Ultra-high speed solidification and crystal growth 
in transiently molten semiconductor layers. Cullis, A.G. 
(Royal Signals and Radar Establishment, Malvern, Worcs. 
WRI14 3PS). pp 75-81 of Laser solid interactions and tran- 
sient thermal processing of materials. Vol. 13. Narayan, J.; 
Brown, W.L.; Lemons, H.A. Amsterdam, Netherlands; El- 
sevier Science Publishers (1983). (CONF-8211153—). 

From MRS symposium on laser-solid interactions and tran- 
sient thermal processing of materials; Boston, MA, USA (1 Nov 
1982). 

, The use of Q-switched laser melting techniques to investi- 
gate new rapid solidification phenomena is described. It has been 
found that Si, Ge, GaP and GaAs can give rise to orientation-de- 
pendent, kinetically-controlled defect generation processes during 
fast recrystallization from the melt. Indeed, these materials yield 
amorphous phases at sufficiently high solidification rates. Ultra-fast 
pulsed melting permits the study of the basic thermodynamic prop- 
erties of amorphous solids. It is shown that amorphous Si melts to 
give a normal, low viscosity, undercooled liquid and that novel ex- 
plosive crystal growth processes can occur in this low temperature 
regime. 


43887 Survey of the thermodynamics and kinetics of 
crystallization of Si and Ge. Turnbull, D. (Division of Ap- 
plied Sciences, Harvard University, Cambridge, MA 02138). 
pp 131-134 of Laser solid interactions and transient thermal 
processing of materials. Vol. 13. Narayan, J.; Brown, W.L.; 
Lemons, H.A. Amsterdam, Netherlands; Elsevier Science 
Publishers (1983). (CONF-8211153—). 

From MRS symposium on laser-solid interactions and tran- 
sient thermal processing of materials; Boston, MA, USA (1 Nov 
1982). 

, The thermodynamic interrelations of the crystalline (c-sc), 
amorphous semiconducting (a-sc) and liquid metal (Im) states of Si 
and Ge, based on the existing thermal data, are reviewed. Then the 
kinetics of the interfacial processes in the growth of c-sc and a-sc 
into undercooled Im and the conditions for transition from c-sc to 
a-sc growth are discussed. 


43888 Laser-generated glassy phases. Von Allmen, M. 
(Institute of Applied Physics, University of Bern, Sidlerstr. 
5, CH-3012 Bern). pp 691-702 of Laser solid interactions 
and transient thermal processing of materials. Vol. 13. Nar- 
ayan, J.; Brown, W.L.; Lemons, H.A. Amsterdam, Nether- 
lands; Elsevier Science Pub. (1983). (CONF-8211153—). 

From MRS symposium on laser-solid interactions and tran- 
sient thermal processing of materials; Boston, MA, USA (1 Nov 
1982). 

Short laser pulses have recently been discovered to be pow- 
erful means for glass formation in binary alloys as well as in some 
pure elements. Due to relevant cooling rates in excess of 10'° °K/s, 
glass formation is achieved in binary systems over most of the 
phase diagram, even in systems not previously known as glass 
formers. The authors first give a review of recent progress in laser 
melt quenching, and then discuss the kinetic conditions of glass for- 
mation by laser irradiation. 


43889 Surface electromagnetic waves in laser material 
interactions. Ehrlich, D.J.; Brueck, S.R.J.; Tsao, J.Y. (Lin- 
coln Laboratory, Massachusetts Institute of Technology 
Lexington, Massachusetts 02173). pp 191-196 of Laser solid 
interactions and transient thermal processing of materials. 
Vol. 13. Narayan, J.; Brown, W.L.; Lemons, H.A. Amster- 
dam, Netherlands; Elsevier Science Publishing (1983). 
(CONF-8211153—). 

From MRS symposium on laser-solid interactions and tran- 
sient thermal processing of materials; Boston, MA, USA (1 Nov 
1982). 

Transient ripple formation in pulsed laser annealing of semi- 
conductor materials is shown to arise irom amplified surface polari- 
tion scattering. The permanent ripple patterns are frozen in after 
transverse thermal and material diffusion during the laser-annealing 
process. The model is in good agreement with time-resolved meas- 
urements of the ripple formation in 1.06-um laser annealing of Ge. 
Dispersion of the ripple wavevector in the UV spectral region is 
discussed. 
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43890 Laser induced periodic surface structure. Van 
Driel, H.M.; Sipe, J.E.; Young, J.F. (Department of Physics 
and Erindale College, University of Toronto, Toronto). pp 
197-204 of Laser solid interactions and transient thermal 
processing of materials. Vol. 13. Narayan, J.; Brown, W.L.; 
Lemons, H.A. Amsterdam, Netherlands; Elsevier Science 
Publishing (1983). (CONF-8211153—). 

From MRS symposium on laser-solid interactions and tran- 
sient thermal processing of materials; Boston, MA, USA (1 Nov 
1982). 

: Laser induced periodic surface structure can be understood 
as a universal phenomenon which occurs when high intensity 
pulses are absorbed near the surface of solids or liquids. The phe- 
nomenon occurs on metals, semiconductors and insulators because 
of the interference between the incident pulse and an induced "radi- 
ation remnant”. This scattered field may be enhanced by the exist- 
ence of true surface modes such as surface plasmons or phonon-po- 
laritons but this is not essential. The universality characteristics in- 
clude beam polarization, since we show that circularly polarized 
light can induce surface ripples, with the damage structure showing 
a dependence on the sense of rotation. The authors also present 
time resolved results of the formation of the ripples to illustrate the 
essential dynamical processes that occur. 


43891 Wide area beam averaged AEM of precipitate par- 
ticles extracted on replicas from Type 316 stainless steel. Ma- 
ziasz, P.J.; Odette, G.R. (Oak Ridge National Lab., TN). 
Proceedings - Annual Meeting, Electron Microsopy Society of 
America; 41: 198-199(1983). Contract W-7405-ENG-26. 

Extraction replicas are an important complement to in-foil 
analysis for accurate phase identification and composition measure- 
ments in studying precipitation in complex alloys such as Type 316 
stainless steel. Analysis of small particles without matrix interfer- 
ence is particularly easy on replicas. Background or in-hole counts 
on clean replicas are very low compared to in-foil. This is impor- 
tant for reactor-irradiated materials where intrinsic radioactivity 
emission interferes with or obscures x-ray detection in-foil. This 
work introduces another advantage of replicas by demonstrating an 
analysis in which a wide area beam is used to blend spectra from 
many particles into a composite averaged spectrum. Such an aver- 
aged spectrum better represents the elemental redistribution from 
the original matrix to the precipitate microstructure and can yield 
relative phase fractions upon deconvolution if the individual phase 
compositions are known. This work compares two precipitate mi- 
crostructures in one heat of 20%-cold-worked (CW) Type 316 
stainless steel, one produced by aging for 10,000 h at 650°C, the 
other by EBR-II irradiation to 36 dpa at 630°C. Quantitative com- 
positional analyses for the irradiated specimens are given. 


43892 Unbacked cylindrical metal foils of submicron 
thickness. Duchane, D.V.; Barthell,,B.L. (Los Alamos Na- 
tional Lab., NM). TZhin Solid Films; 107: 373-378(1983). 
(CONF-830443—). 

From Metallurgical coatings conference; San Diego, CA, 
USA (18 Apr 1983). 

Implosion experiments often utilize cylindrical thin metal 
foils. Previously these foils have been made either from flat sheets, 
with a seam where the edges joined, or in the form of a composite 
polymer/metal laminate, in which the plastic film acts as a support- 
ing substrate. A method has been developed to produce unbacked 
cylindrical metal foils of submicron thickness. This process utilizes 
a temporary substrate consisting of a water-soluble polymer film as 
a base for the electron beam deposition of the metal layer. After 
formation of the metal foil, the polymer is removed by immersion 
of the assembly in water. Unbacked metal foil cylinders as thin as 
0.17 4m with extremely smooth wrinkle-free surfaces have been 
produced by this technique. 


43893 Pulsed laser annealing of ion implanted Ge. Hol- 
land, O.W.; Narayan, J.; White, C.W.; Appleton, B.R. (Oak 
Ridge National Lab., TN). Materials Research Society Sym- 
_ Proceedings; 13: 297-302(1983). Contract W-7405-ENG- 


Ion backscattering/channeling and transmission electron mi- 
croscopy (TEM) were used to investigate the annealing behavior of 
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ion implanted Ge single crystals using a Q-switched ruby laser. The 
impurities studied were Bi, In, Sb, and Pb, which were implanted at 
liquid nitrogen temperature into both (100) and (111) crystal orien- 
tations. A rather unique damage structure which can form during 
room temperature implantation of Ge is discussed. Maximum substi- 
tutional concentrations, which far exceed the retrograde maxima, 
are reported for all the dopants studied in (100)Ge. The maximum 
concentrations were limited by an interfacial instability during epi- 
taxial growth following laser irradiation which led to the formation 
of a well-defined cellular structure. 


43894 Dynamic properties of moving cracks. Paskin, A.; 
Som, D.K.; Dienes, G.J. (Queens Coll. of CUNY, Flushing, 
NY). Acta Metallurgica; 31: No. 11, 1841-1848(1983). 

Molecular dynamic simulations of crack propagation were 
performed under constant strain conditions in a two-dimensional tri- 
angular Lennard-Jones solid. For the largest samples (about 10,000 
atoms) the critical strain is in excellent agreement with the Griffith 
value. The energetics of the static and dynamic cracks are in agree- 
ment with each other and with values derived from continuum con- 
siderations. The functional dependence of the kinetic energy on 
crack velocity and crack length is in agreement with the Mott for- 
mulation. There are sample size effects and some geometric con- 
straints which are analyzed and may be considered understood. The 
computer simulations are in overall agreement with continuum me- 
chanics and the Mott model for crack propagation. 


43895 Interpretation of structure functions in quenched 
binary alloys. Fratzl, P.; Lebowitz, J.L.; Marro, J.; Kalos, 
M.H. (Universitaet Wien, Australia). Acta Metallurgica; 31: 
No. 11, 1849-1860(1983). Contract AC02-76ER03077. 

The segregation process in quenched binary alloys was stud- 
ied by analyzing and comparing the time evolution of the structure 
function and of the grain distribution obtained from computer simu- 
lations on a model system. Good agreement was found between 
cluster sizes and densities determined directly on the computer 
sample and ones obtained by the Guinier method from the structure 
function. A graphical method is described for determining the scal- 
ing behavior of the structure function S(k,t) which gives good sta- 
tistics because the whole curve S(k,t) vs k is used. This yields very 
good agreement between the scaling function (scaled with the 
Guinier radius) obtained from the computer simulations and from a 
variety of real experiments. This function shows a universal behav- 
ior independent of the alloy composition, the temperature and even 
the substance investigated. The results are also not consistent with 
the more recent theoretical work (Binder et al., Furukawa et al.) 
which give alternate derivations and extensions of the Guinier for- 
mulas. 


43896 Nature and origin of sliding wear debris from 
steels. Salesky, W.J.; Fisher, R.M.; Ritchie, R.O.; Thomas, 
G. (Lawrence Berkeley Lab., CA). pp 434-445 of Wear of 
materials 1983. Ludema, K.C. (ed.). New York, NY; Ameri- 
can Society of Mechanical Engineers ([(1983]). Contract 
AC03-76SF00098. 

The mechanism of wear particle formation during un-lubri- 
cated sliding wear of several carbon and alloy steels was investigat- 
ed by scanning (SEM) and transmission electron microscopy 
(TEM). A detailed study by SEM of individual debris particles re- 
vealed that they are plate-like and typically 200 to 400 nm in thick- 
ness. The thinner particles are generally iron oxides except for tests 
conducted at low temperatures or in inert atmospheres when pre- 
dominantly metallic particles result. Using SEM automatic image 
analysis, the mean debris particle width was determined to be 1 to 2 
pm. Examination of cross-sections from bulk specimens by TEM 
revealed a fine dislocation cell structure typical of large strain de- 
formation to a depth of 10 to 50 wm, depending on the material and 
load. The sub-surface cell dimensions and bending of pearlite colo- 
nies indicate that the shear strain near to the surface is at least 5. In 
many instances, a 200 to 300 nm wide zone of lower dislocation 
density, indicative of recovery, was noted immediately below the 
surface. Some cracks formed along dislocation cell walls at the 
boundary of the recovered zone; others were associated with deco- 
hesion of particle interfaces or subgrain triple points. Some oxida- 
tion then occurs during separation of the platelet from the parent 
material as a consequence of the highly pyrophoric nature of thin 
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metal flakes. The sequence of the dry sliding wear process is dis- 
cussed in light of these considerations. 


Residual stress determination in Inconel-600 tubes 
using electrochemical Srinivasan, R.; Hartley, 
C.S.; Bandy, R. pp 163-174 of Novel techniques in metal de- 
formation testing. Wagoner, R.H. (ed.). St. Louis, MO; Met- 
allurgical Society of AIME ([1984)). 

From Fall meeting of the Metallurgical Society of AIME; 
St. Louis, MO, USA 

Electrochemical machining (ECM) provides a rapid, easily 
controlled and damage free method of metal removal. Utilization of 
this technique to reduce the cross-sectional area of a tube offers an 
accurate procedure for obtaining data to calculate the residual 
stress distribution using the Sachs technique. Results of such a 
study conducted on cold-drawn Inconel 600 tubes in the as-re- 
ceived and annealed condition indicate that ECM avoids many 
problems, associated with methods based on mechanical removal of 
material, which may lead to alteration of the internal streess state 
during the measurment. Principal stresses in as-received material 
cause the tube to be in or near the plastic state throughout 85% of 
the tube wall thickness. Annealing for two hours at 1200 K fol- 
lowed by air cooling reduces the principal stresses substantially. 


43898 Dissolution and passivation kinetics of Fe-Cr-Ni 
alloys during localized corrosion. Newman, R.C.; Isaacs, 
H.S. (Brookhaven National Lab., Upton, NY). pp 269-274 
of Passivity of metals and semiconductors. Froment, M. 
(ed.). Amsterdam, Netherlands; Elsevier Science Publishers 
B.V. ({1984]). Contract AC02-76CH00016. 

An artificial pit technique has been used to study the anodic 
and cathodic behavior of Fe-Cr-Ni alloys during localized corro- 
sion in neutral chloride solutions. The active dissolution kinetics 
have been determined as a function of the concentration of the lo- 
calized environment, and the conditions for passivation established. 
Platinum microelectrodes have been used to analyze the pit solu- 
tions. The cathodic behavior of a pit on type 304L stainless steel is 
dominated by copper ions dissolved in the pit. A high purity Fe-Cr- 
Ni alloy behaves like stainless steel if copper is separately dissolved 
in the pit environment. The variation of dissolution rate with con- 
centration of corrosion products is used to show that localized cor- 
rosion can involve as many as five diffusion-coupled steady states. 
The stability of these states is discussed. 
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REFER ALSO TO CITATION(S) 36020042558, 42927, 43061, 43831, 43832, 
43833, 43834, 43835, 43836, 43838, 43842, 43854, 43879, 43881, 43886, 43887, 
44009 


43899 (CONF-840807—3) Chemical thermodynamic rep- 
resentation of <UO/sub 2+-x/>. Lindemer, T.B.; Bes- 
mann, T.M. (Oak Ridge National Lab., TN (USA)). 1984. 
Contract AC05-840R21400. 40p. NTIS, PC A03/MF A011; 
GPO Dep. File Number DE84016666. 

From Conference on thermodynamics; Hamilton, Canada (13 
Aug 1984). 

The entire <UO/sub 2+-x/> data base for the dependence 
of the nonstoichiometry, x, on temperature and chemical potential 
of oxygen (oxygen potential) was retrieved from the literature and 
represented. This data base was interpreted by least-squares analysis 
using equations derived from the classical thermodynamic theory 
for the solid solution of a solute in a solvent. For hyperstoichiome- 
tric oxide at oxygen potentials more positive than -266700 + 16.5T 
kJ/mol, the data were best represented by a [UO2]-[UsO;] solution. 
For O/U ratios above 2 and oxygen potentials below.this bounda- 
ry, a [UOz]-[U20,.s] solution represented the data. The <UO/sub 
2-x/> data were represented by a [UO2]-[U:/s] solution. The re- 
sulting equations represent the experimental In(PO2) - In(x) behav- 
ior and can be used in thermodynamic calculations to-predict phase 
boundary compositions consistent with the literature. Collectively, 
the present analysis permits a mathematical representation of the 
behavior of the total data base. 
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43900 (CONF-840848—4) Analytical electron microscopy 
of SiC implanted with Cr ions. Sklad, P.S.; Angelini, P.; 
McHargue, C.J.; Williams, J.M. (Oak Ridge National Lab., 
TN (USA)). 1984. Contract AC05-840R21400. 3p. NTIS, 
PC A02/MF AOI; 1; GPO Dep. File Number DE84016670. 

From 42. annual Electron Microscopy Society of America 

meeting; Detroit, MI, USA (13 Aug 1984). 
ortions are illegible in microfiche products. 

Silicon carbide is an attractive structural material for high 
temperature applications that require chemical stability in aggres- 
sive environments and wear resistance. In order to investigate ion 
implantation as a means of improving surface properties, specimens 
of SiC were implanted with chromium ions. The present work is 
concerned with characterizing the near-surface microstructure pro- 
duced by implantation and monitoring changes which occur during 
post-implantation annealing. 


43901 (CONF-840848—7) Secondary fluorescence effects 
on x-ray microanalysis. Angelini, P.; Bentley, J. (Oak Ridge 
National Lab., TN (USA)). 1984. Contract AC05- 
840R21400. 3p. NTIS, PC A02/MF AOl1; 1; GPO Dep. 
File Number DE84016600. 

From 42. annual Electron Microscopy Society of America 
meeting; Detroit, MI, USA (13 Aug 1984). 

Portions are illegible in microfiche products. 

The structure and composition of intergranular phases 
present in TiB2 hot-pressed or sintered with Ni additive are being 
analyzed to evaluate sintering mechanisms. Analytical electron mi- 
croscopy (AEM) has shown that the major intergranular phase 
present in TiB: hot-pressed with Ni is NisB, but in TiBe sintered 
with Ni is a boride tau phase. Energy dispersive x-ray spectroscopy 
(EDS) of the intergranular NisB indicated a normalized Ti content 
of ~ 8 at. %. However, phase diagram data show NisB to be a line 
compound with limited Ti solubility. The present experiments were 
performed to assess the suspected influence of secondary fluores- 
cence effects on EDS analyses. 


43902 (CONF-840883—1) Diffusion mechanisms and 
point defects in transition-metal oxides. Peterson, N.L. (Ar- 
gonne National Lab., IL (USA)). 1984. Contract W-31-109- 
ENG-38. 21p. NTIS, PC A02/MF A0O1; 1; GPO Dep. File 
Number DE84016238. 

From International conference on defects in insulating crys- 
tals; Salt Lake City, UT, USA (20 Aug 1984). 

Portions are illegible in microfiche products. 

The properties of point defects and the mechanisms of cation 
diffusion in NiO and FeO; are reviewed. The method of analysis 
and the results are presented in some detail for NiO to demonstrate 
how results from measurements of electrical conductivity, deviation 
from stoichiometry, tracer diffusion, and chemical diffusion may be 
used to obtain concentrations and mobilities of defects. 


43903 (CONF-840884—2) Grain boundary structure in 
NiO. Merkle, K.L.; Reddy, J.F.; Wiley, C.L. (Argonne Na- 
tional Lab., IL (USA)). Aug 1984. Contract W-31-109- 
ENG-38. 7p. NTIS, PC A02/MF A011; GPO Dep. File 
Number DE84016242. 

From International conference on the structure and proper- 
ties of internal interfaces; Irsee, F.R. Germany (19 Aug 1984). 

Transmission electron microscopy is used to study the struc- 
ture of grain boundaries (GBs) in NiO. <001> tilt GBs in NiO are 
generally found to be faceted. Structural periodicities within facets 
have been observed at low and high misorientation. An effective 
reduced atomic density at the GB within a region of 0.5 to 0.8 nm 
in width is suggested by the defocus contrast behavior of high- 
angle tilt and twist GBs. 


43904 (CONF-840923—1) Analysis of measurements of 
the thermal conductivity of liquid urania, Fink, J.K.; 
Leibowitz, L. (Argonne National Lab., IL (USA)). 17 Sep 
1984. Contract W-31-109-ENG-38. 14p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE84015806. 

From 9. European conference on thermophysical properties; 
Manchester, UK (17 — vt). 

Portions are illegible in microfiche products. 

An _.....,3i8 was performed of the three existing measure- 
ments of the thermal conductivity and thermal diffusivity of molten 
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uranium dioxide. A transient heat transfer code [THTB] was used 
for this analysis. A much smaller range of values for thermal con- 
ductivity than originally reported was found: the original values 
ranged from 2.4 to 11 W .. m™!. K~}, with a mean of 7.3 W.m"'. 
K~1, whereas the recalculated values ranged from 4.5 to 6.75 W . 
m~!. K~}, with a mean of 5.6 W.m7!. K74 


43905 (DOE/ER/02995—16) Imaging of surfaces and de- 
fects of crystals. Progress report, August 1, 1983-July 31, 
1984. Cowley, J.M. (Arizona State Univ., Tempe (USA). 
Dept. of Physics). 1984. Contract AC02-76ER02995. 24p. 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE84016449. 

Portions are illegible in microfiche products. 

The current year has been one of major advances in our 
progress towards the development of techniques for the study of 
surfaces with high spatial resolution. The medium-energy (1-15keV) 
REMEDIE system (for Reflection Electron Microscopy and Elec- 
tron Diffraction at Intermediate Energies) has been rebuilt to the 
stage of showing better than 100A in the transmission mode in 
good vacuum and has been applied to the study of some surface 
reconstructions on silicon. These instruments include a 300 keV 
TEM-STEM analytical electron microscopy from Philips, to be 
converted for operation under ultra-high vacuum conditions by 
GATAN Inc. In this a resolution of better than 2.3A and various 
microanalytical techniques will be applied to surface studies. Also 
an ultra-high vacuum dedicated STEM instrument is being obtained 
and this will be modified for the combined application of high reso- 
lution STEM imaging, microdiffraction and microanalysis and the 
surface research techniques of AES, SAM, LEED, UPS and so on. 
Further observations on the interactions of small metal particles 
with ceramics have revealed a situation which has profound impli- 
cations for electron-optical studies and for some possible technical 
applications of ceramic systems. It has been shown that the surface 
of MgO is modified by the presence of small amounts of various 
metals in such a way that it becomes highly sensitive to electron 
irradiation, undergoing vigorous reconstructions of the surface mor- 
phology and in some cases, becoming amorphous. (WHK) 


43906 (DOE/ER/04386—7) High temperature mechani- 
cal properties of ceramics. Progress report, December 1, 
1983-November 30, 1984, Raj, R. (Cornell Univ., Ithaca, NY 
(USA). Dept. of Materials Science and Engineering). Aug 
1984. Contract AC02-77ER04386. 9p. (COO—4386-7). 
NTIS, PC A02/MF A01; GPO Dep. File Number 
DE84016492. 

The principal accomplishment during last year has been the 
completion of a model for predicting the generation of flaws during 
a sintering process. The model leads to some very interesting re- 
sults, which if validated through experiments, which are currently 
in progress, can have a significant impact on increasing the reliabil- 
ity of structural ceramics. The cogent results of the model are sum- 
marized. 


43907 (IS-T—230) Diffusion in polycrystalline Y2O; and 
Er2O3. Berard, M.F. (Ames Lab., IA (USA)). May 1968. 
Contract W-7405-ENG-82. 109p. NTIS, PC A06/MF AOl1; 
1; GPO Dep. File Number DE84016919. 

Portions are illegible in microfiche products; Thesis. 

A tracer sectioning technique was employed to measure 
cation self-diffusion coefficients in fully dense polycrystalline mate- 
rials under oxidizing conditions. Results are D = 1.65x10~? exp(- 
69,200/RT) cm?/s for Y2Os (1400 to 1670°C), and D = 1.48 exp(- 
102,200/RT) cm?/s for Er2Os3 (1400 to 1700°C). The greater activa- 
tion energy for erbium diffusion in erbia is attributed to a mass 
effect. Oxygen diffusion coefficients were extracted from observa- 
tions in the reoxidation of small single crystals of uniformly re- 
duced oxides produced by vacuum fusion. The oxidation process 
proceeded by the development of a fully oxidized external shell, the 
growth of which was rate-limited by diffusion of interstitially dis- 
solved oxygen through the oxidized layer to a sharp interface with 
the reduced material. The growth of the oxidized shell was fol- 
lowed by means of a thermobalance. Oxygen diffusion coefficients 
were calculated to be D = 6.01x10~® exp(-19,600/RT) cm?/s for 
Y2O3 (1064 to 1276°C), and by D = 4.76x10~5 exp(-30,100/RT) 
cm?/s for Er2Os3 (1060 to 1292°C). 
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43908 (LBL—16735) Surface diffusion of high tempera- 
ture vapors in porous alumina. Opila, E.J. (Lawrence Berke- 
ley Lab., CA (USA)). Nav 1983. Contract ACO03- 
76SF00098. 80p. NTIS, PC A05/MF AOl1; 1; GPO Dep. 
File Number DE84015968. 

Portions are illegible in microfiche products; Thesis. 

The purpose of this study was to determine whether surface 
diffusion contributed significantly to the transport of zinc vapor 
through porous aluminas of 0.6 ym and 0.07 ym average pore radii. 
Zinc and zinc sulfide solids were vaporized into vacuum from a 
boron nitride cell covered with a porous alumina barrier. Zinc 
vapor fluxes through the barrier were determined using a weight 
loss technique. The flux of helium through the alumina was also de- 
termined from the leak rate at room temperature. After correction 
for molecular weight differences, any flux of zinc greater than that 
of helium was attributed to surface diffusion. In all experiments, 
Knudsen flow was operative in the gas phase. The ratio of surface 
flux to Knudsen flux for Zn/sub (g)/ from Zn/sub (s)/ in alumina 
of 0.6 jm average pore size at 647°K was 2.5. It was found that 
using alumina of 0.07 ym average pore radius under the same ex- 
perimental conditions increased the surface to Knudsen flux ratio to 
17. This increase was proportional to the inverse of the average 
pore radius as predicted. The flux of zinc vapor from Zn/sub (s)/ 
at 592°K and ZnS/sub (s)/ at 1092°K was measured where P/sub 
Zn/ was nearly equal using alumina of 0.6. »m average pore radius. 
In both cases, the amount of zinc vapor transmitted and the ratio of 
surface to Knudsen flux for zinc was the same. It was concluded 
that the presence of S2/sub (g)/ had no observable effect on the dif- 
fusion of zinc vapor in porous alumina. 


43909 (MLM—3174) Microstructural investigation of 
thermally treated titanium subhydrides. Wang, P.S.; Witt- 
berg, T.N.; Wolf, J.D. (Monsanto Research Corp., Miamis- 
burg, OH (USA). Mound). 5 Sep 1984. Contract AC04- 
76DP00053. 17p. NTIS, PC A02/MF AOl1; 1; GPO Dep. 
File Number DE84017061. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The ignition of titanium subhydride/potassium perchlorate 
pyrotechnic blends is influenced by the diffusion of oxygen into the 
titanium subhydride fuel. The following work is a preliminary 
study of the microstructural changes that take place during the de- 
hydriding of titanium subhydride. Samples of TiH: 63 were dehy- 
drided at temperatures between 625 and 775°C. In the partially de- 
hydrided samples, evidence of three different phases - a Ti (hexag- 
onal), 8 Ti (cubic), and y TiHe2 (cubic) - was seen. Microstructural 
examination of a TiH: 1s sample that had a layered structure is also 
reported. A furnace constructed for hydriding titanium foils is also 
described. Titanium subhydride foils having the stoichiometries 
TiH: ss and TiHo s7 were prepared using this furnace. 


43910 (N—83-29393) Creep of plasma sprayed zirconia. 
Final Report. Firestone, R.F.; Logan, W.R.; Adams, J.W. 
(IIT Research Inst., Chicago, IL (USA)). Nov 1982. 61p. 
(NASA-CR— 167868). NTIS, PC A04/MF AOl1. 

Specimens of plasma-sprayed zirconia thermal barrier coat- 
ings with three different porosities and different initial particle sizes 
were deformed in compression at initial loads of 1000, 2000, and 
3500 psi and temperatures of 1100 C, 1250 C, and 1400 C. The 
coatings were stabilized with lime, magnesia, and two different con- 
centrations of yttria. Creep began as soon as the load was applied 
and continued at a constantly decreasing rate until the load was re- 
moved. Temperature and stabilization had a pronounced effect on 
creep rate. The creep rate for 20% Y203-80% ZrO2 was 1/3 to 1/ 
2 that of 8% Y203-92% ZrO2. Both magnesia and calcia stabilized 
ZrQ2 crept at a rate 5 to 10 times that of the 20% Y2O3 material. 
A near proportionality between creep rate and applied stress was 
observed. The rate controlling process appeared to be thermally ac- 
tivated, with an activation energy of approximately 100 cal/gm 
mole K. Creep deformation was due to cracking and particle slid- 
ing. 
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43911 (N—83-30616) Process for the production of metal 
nitride sintered bodies and resultant silicon nitride and alumi- 
num nitride sintered bodies. Yajima, S.; Omori, M.; Hayashi, 
J.; Kayano, H.; Hamano, M. (National Aeronautics and 
Space Administration, Washington, DC (USA)). May 1983. 
39p. (NASA-TM—77253). NTIS, PC A03/MF AO1. 

A process for the manufacture of metal nitride sintered 
bodies, in particular, a process in which a mixture of metal nitrite 
powders is shaped and heated together with a binding agent is de- 
scribed. Of the metal nitrides Si3N4 and AIN were used especially 
frequently because of their excellent properties at high tempera- 
tures. The goal is to produce a process for metal nitride sintered 
bodies with high strength, high corrosion resistance, thermal shock 
resistance, thermal shock resistance, and avoidance of previously 
known faults. 


43912 (N—84-15266) Energy Materials Coordinating 
Committee (EMACC). Contractors meeting on problems and 
opportunities in structural ceramics. (De ent of Energy, 
Washington, DC (USA)). Apr 1983. 289p. (CONF- 
8209111—). NTIS, PC A10/MF A0O1. 

From Energy Materials Coordinating Committee 
contractor’s meeting on problems and opportunity structural ceram- 
ics; Germantown, MD, USA (29 Sep 1982). 

Combustion zone durability energy conversion and utiliza- 
tions technologies materials, fossil energy structural ceramics, ce- 
ramics in the vehicle propulsion technology development program 
and a preview of a heat engine ceramic technology program, basic 
materials sciences structural ceramics research, an overview of 
DOD programs on structural ceramics, ceramics components for 
vehiclar gas turbines. Japanese structural ceramics research, high 
temperature materials laboratory and ceramic specimen preparation, 
and market potential for structural ceramics are discussed. 


43913 (UCRL—90826) Cathodoluminescence of uranium 
oxides. Winer, K.; Colmenares, C.; Wooten, F. (Lawrence 
Livermore National Lab., CA (USA)). 9 Aug 1984. Con- 
tract W-7405-ENG-48. 4p. (CONF-840875—3). NTIS, PC 
A02/MF AOl1; 1; GPO Dep. File Number DE84016174. 

From International conference on luminescence; Madison, 
WI, USA (13 Aug 1984). 

Portions are illegible in microfiche products. 

The cathodoluminescence of uranium oxide surfaces pre- 
pared in-situ from clean uranium exposed to dry oxygen was stud- 
ied. The broad asymmetric peak observed at 470 nm is attributed to 
F-center excitation. 


43914 Glasslike behavior and novel pressure effects in 
KTa/sub 1-x/Nb/sub x/O3. Samara, G.A. (Sandia National 
Laboratories, Albuquerque, New Mexico 87185). Physical 
Review Letters; 53: No. 3, 298-301(16 Jul 1984). Contract 
AC04-76DP00789. 

High-pressure studies have shown that KTa/sub 1-x/Nb/sub 
x/Os crystals with small x (roughly-equal0.02) exhibit relaxational 
glasslike behavior rather than a static ferroelectric structural phase 
transition as previously thought. The results show a pressure-in- 
duced transition from frozen to relaxing impurity behavior and evi- 
dence for an off-center to on-center transition of the Nb ion at the 
B site of the perovskite lattice. 


43915 Stress in sputtered TaSi/sub x/ films on polycrys- 
talline silicon. Draper, B.L. (Sandia National Laboratories, 
Albuquerque, New Mexico 87185). Applied Physics Letters; 
44: No. 9, 863-865(1 May 1984). 

Stress in TaSi/sub x//polycrystalline silicon structures has 
been examined as a function of film composition, annealing condi- 
tions, and deposition parameters. It was found that although stress 
in as-deposited films is a strong function of these variables, annealed 
films exhibit a large tensile stress nearly independent of the param- 
eters studied. 
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43916 Relativistic quantum calculations of low-lying 
states of lead hydroxide. Balasubramanian, K.; Pitzer, K.S. 
(Univ. of California, Berkeley). Journal of Physical Chemis- 
try; 88: No. 6, 1146-1148(15 Mar 1984). Contract ACO03- 
76SF00098. 


Relativistic quantum calculations including configuration 
interaction (CI) and spin-orbit interaction are described for five 
low-lying states of PbH. Two of these states have not been ob- 
served experimentally. Spectroscopic properties are calculated and 
discussed in comparison with experimental spectra. The calculated 
dissociation energy of 1.64 eV agrees well with experiment (1.59 
eV). From the nature of the CI wave function it is shown that the 
low-lying electronic states are heavily mixed by spin-orbit interac- 
tion and cannot be assigned to any A-S state uniquely. 


43917 Transition from antiferromagnetism to ferromag- 
netism in the superconducting mixed ternary system (Sm/sub 
1-x/Er/sub x/)Rh,B,. Lambert, S.E.; Woolf, L.D.; Maple, 
M.B. (Institute for Pure and Applied Physical Sciences, 
University of California at San Diego, La Jolla, California). 
Journal of Low Temperature Physics; 54: No. 1, 177-190(1 Jan 
1984). Contract AT03-76ER70227. 

The mixed ternary system (Sm/sub 1-x/Er/sub x/)Rh,B, has 
been investigated by means of measurements of ac electrical resist- 
ance in various applied magnetic fields, ac magnetic susceptibility, 
and specific heat. The low-temperature superconducting and mag- 
netic transition temperature versus Er concentration x phase dia- 
gram reveals the occurrence of a single transition to long-range 
magnetic order for all concentrations, changing from antiferromag- 
netism for SmRb,B, to ferromagnetism for ErRh,B, at xroughly- 
equal0.2. The upper critical magnetic field versus temperature 
curves for various Er concentrations exhibit combined features 
characteristic of both SmRh,B, and ErRh,B,, rather than a gradual 
evolution from one type to the other. A model for such a mixed 
magnetic system is discussed, and comparisons with other mixed 
ternary systems are made. 


43918 Removal of oxide contamination from TiB, pow- 
ders. Brynestad, J.; Bamberger, C.E.; Land, J.F.; Finch, 
C.B. (Oak Ridge National Lab., TN). Journal of the Ameri- 
can Ceramic Society; 66: No. 11, C215-C216(Nov 1983). 

Commerical TiB, powders from the carbothermic process 
are invariably contaminated with oxygen. Contamination is usually 
caused by surface oxidation during grinding or comminution. Sur- 
face oxide contamination, which commonly occurs in fine TiBe 
powders and affects their properties, can be removed by treatment 
with BCls(g) at 650°C. 


43919 Dopant Incorporation during rapid solidification. 
White, C.W.; Appleton, B.R.; Holland, O.W.; Narayan, J.; 
Zehner, D.M. (Solid State Division, Oak Ridge National 
Laboratory, Oak Ridge, TN 37830). pp 287-296 of Laser 
solid interactions and transient thermal processing of materi- 
als. Vol. 13. Narayan, J.; Brown, W.L.; Lemons, H.A. Am- 
sterdam, Netherlands; Elsevier Science Publishing (1983). 
(CONF-8211153—). 

From MRS symposium on laser-solid interactions and tran- 
sient thermal processing of materials; Boston, MA, USA (1 Nov 
1982). 

Incorporation of Group III, IV, V dopants in silicon occurs 
as a result of solute trapping during laser annealing. Distribution 
coefficients and substitutional solubilities are far greater than equi- 
librium values, and can be functions of growth velocity and crystal 
orientation. Mechanisms limiting dopant incorporation at high con- 
centrations are identified and discussed. 


43920 Search for vacancies in laser annealed silicon. 
Stein, J.H.; Peercy, P.S. (Sandia National Laboratories, P. 
O. Box 5800, Albuquerque, New Mexico). pp 229-234 of 
Laser solid interactions and transient thermal processing of 
materials. Vol. 13. Narayan, J.; Brown, W.L.; Lemons, H.A. 
Amsterdam, Netherlands; Elsevier Science Publishing 
(1983). (CONF-8211153—). 

From MRS symposium on laser-solid interactions and tran- 
sient thermal processing of materials; Boston, MA, USA (1 Nov 
1982). 
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In an effort to enhance vacancy trapping and detection in 
laser-annealed Si, float zone Si was implanted with oxygen to 
achieve concentrations between one and two orders of magnitude 
greater than the equilibrium saturation limit. Oxygen, which is 
known to be an effective trap for vacancies, was found to incorpo- 
rate efficiently into Si regrown with Q-switched laser annealing In- 
terstitial oxygen, oxygen-vacancy defects and divacancies were ob- 
served after implantation. The laser-regrown layers, however, were 
free of detectable vacancy-associated defects. 


43921 Coherent precipitate formation in pulsed-laser and 
thermally-annealed, ion-implanted Si. Appleton, B.R.; Hol- 
land, O.W.; Narayan, J.; Pennycook, S.J. (Solid State Divi- 
sion, Oak Ridge National Laboratory, Oak Ridge, TN). pp 
281-286 of Laser solid interactions and transient thermal 
processing of materials. Vol. 13. Narayan, J.; Brown, W.L.; 
Lemons, H.A. Amsterdam, Netherlands; Elsevier Science 
Publishing (1983). (CONF-8211153—). 

From MRS symposium on laser-solid interactions and tran- 
sient thermal processing of materials; Boston, MA, USA (1 Nov 
1982). 

It is shown that under suitable conditions ion implanted im- 
purities in Si can precipitate and grow coherently within the single 
crystal lattice during recrystallization induced by pulsed laser or 
thermal annealing. Ion channeling and transmission electron micros- 
copy (TEM) were used to characterize such precipitates in Si im- 
planted with Sb and B and thermally annealed, and in Si implanted 
with T1 and annealed with a pulsed ruby laser. The orientations of 
these precipitates were determined from TEM and detailed angular 
scans using ion scattering channeling. The nucleation and precipita- 
tion processes will be discussed in terms of differences in the liquid 
and solid phase regrowth mechanisms. 


43922 Thermodiffusion-a new approach to plasma self- 
confinement. Forchel, A.; Laurich, B.; Mahler, G. (Physika- 
lisches Institut, Teil 4, Universitat Stuttgart). pp 105-110 of 
Laser solid interactions and transient thermal processing of 
materials. Vol. 13. Narayan, J.; Brown, W.L.; Lemons, H.A. 
Amsterdam, Netherlands; Elsevier Science Publishers 
(1983). (CONF-8211153—). 

From MRS symposium on laser-solid interactions and tran- 
sient thermal processing of materials; Boston, MA, USA (1 Nov 
1982). 

From a model for the thermodiffusion of high density plas- 
mas an electronic mechanism for plasma self-confinement is de- 
rived. Due to the increase of the confinement densities with the 
density of states masses this effect should be most important in laser 
annealing experiments in Si but much weaker in GaAs. A fast diffu- 
sion of the surface generated plasma is found to enhance the impact 
ionization rate. 


43923 Impurity redistribution studies on laser-formed sili- 
cides. Wakita, A.S.; Gibbons, J.F.; Sigmon, T.W. (Stanford 
Electronics Laboratories, Stanford, CA 94305). pp 721-726 
of Laser solid interactions and transient thermal processing 
of materials. Vol. 13. Naraya, J.; Brown, W.L.; Lemons, 
H.A. Amsterdam, Netherlands; Elsevier Science Pub. 
(1983). (CONF-8211153—). 

From MRS symposium on laser-solid interactions and tran- 
sient thermal processing of materials; Boston, MA, USA (1 Nov 
1982). 

*He* Backscattering and SIMS were used to study impurity 
redistribution during laser formation of refractory silicides. Thin 
films of Mo and W were evaporated on to <100> p-type silicon 
substrates, which were As or B implanted to doses of 1 X 10'* to 1 
X 10'® cm~2. These samples were laser reacted with multiple or 
single laser scans at various powers. Analysis of these films indicate 
impurity movement into the forming silicide layer. Impurity con- 
centrations in the films were observed to be as high as 7.8 X 10” 
cm™* for As in WSie, however a reduction in this concentration oc- 
curred with subsequent thermal annealing. 
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43924 Pulsed laser melting of metallic glasses. Jain, 
A.K.; Battaglin, G.; Carnera, A.; Della Mea, G.; Kulkarni, 
V.N.; Mazzoldu, P.; Nandedkar, R.V.; Sood, D.K. (Nuclear 
Physics Division, Bhabha Atomic Research Centre, 
Bombay-400 085). pp 703-708 of Laser solid interactions and 
transient thermal processing of materials. Vol. 13. Narayan, 
J.; Brown, W.L.; Lemons, H.A. Amsterdam, Netherlands; 
Elsevier Science Pub. (1983). (CONF-8211153—). 

From MRS symposium on laser-solid interactions and tran- 
sient thermal processing of materials; Boston, MA, USA (1 Nov 
1982). 

The authors have studied pulsed ruby laser melting of metal- 
lic glasses - Fe40Ni40P14B6 and Fe40Ni40B20. Both amorphous 
and crystallised samples were used, and some of them were im- 
planted with Ru to serve as a marker species. SEM measurements 
on surface topography and RBS (1.8 MeV He*) depth profiling of 
Ru marker redistribution were used to establish melting above 
about 1 J/cm? Heat flow calculations and liquid phase diffusion 
analysis of the Ru marker species under a moving melt front have 
been performed. The observed redistribution of Ru up to 2.5 J/cm? 
is consistent with an effective D about 5 X 10-5 cm?s~' The flat 
Ru depth profiles at higher energy densities are shown to arise 
from convection effects. Results on crystallised and amorphous 
samples are similar. Preliminary TEM measurements of quenched 
regions on a crystallised sample show an unexpected absence of 
amorphous phase. 


43925 Thin-film transistors in CO.-laser crystallized sili- 
con films on fused silica. Johnson, N.M.; Biegelsen, D.K.; 
Chiang, A.; Fennell, L.E.; Moyer, M.D.; Thompson, M.J.; 
Tuan, H.C. (Xerox Palo Alto Research Centers, Palo Alto, 
CA 94304). pp 605-611 of Laser solid interactions and tran- 
sient thermal processing of materials. Vol. 13. Narayan, J.; 
Brown, W.L.; Lemons, H.A. Amsterdam, Netherlands; El- 
sevier Science Pub. (1983). (CONF-8211153—). 

From MRS symposium on laser-solid interactions and tran- 
sient thermal processing of materials; Boston, MA, USA (1 Nov 
1982). 

Thin-film transistors (TFT) have been fabricated in scanned 
COz laser-crystallized silicon films on bulk fused silica. In n-channel 
enhancement-mode transistors, it is demonstrated that an excessive- 
ly large leakage current can be electric-field modulated with a gate 
electrode located beneath the silicon layer. This dual-gate configu- 
ration provides direct verification on bulk glass substrates of back- 
channel leakage as has recently been demonstrated for beam-crys- 
tallized silicon films on thermal oxides over silicon wafers. With the 
application of deep-channel ion implantation to suppress back-chan- 
nel leakage, high-performance TFTs have been fabricated in single- 
crystal silicon films on fused silica. The results demonstrate that 
scanned COy laser processing of silicon films on bulk glass can pro- 
vide the basis for a silicon-on-insulator technology. 


43926 Zone-melting recrystallization of semiconductor 
films. Geis, M.W.; Chapman, R.L.; Fan, J.C.C.; Mountain, 
R.W.; Silversmith, D.J.; Smith, H.I.; Tsaur, B.Y. (Lincoln 
Laboratory, Massachusetts Institute of Technology, Lexing- 
ton, Massachusetts 02173). pp 477-489 of Laser solid interac- 
tions and transient thermal processing of materials. Vol. 13. 
Narayan, J.; Brown, W.L.; Lemons, H.A. Amsterdam, 
Netherlands; Elsevier Science Publishing (1983). (CONF- 
8211153—). 

From MRS symposium on laser-solid interactions and tran- 
sient thermal processing of materials; Boston, MA, USA (1 Nov 
1982). 

The use of zone melting recrystallization (ZMR) to prepare 
large-grain (and in some cases single-crystal) semiconductor films is 
reviewed, with emphasis on recent work on Si on SiO2. Encapsu- 
lants are generally required to minimize contamination and decom- 
position, induce a crystalline texture, improve surface morphology 
and prevent agglomeration. In the case of Si, the solid-liquid inter- 
face is faceted, which gives rise to subboundaries. These can be en- 
trained by laterally modulating the temperature through the use of 
an optical absorber on top of the encapsulant. Control of thermal 
gradients and in-plane crystallographic orientation are important for 
reliable entrainment. 
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43927 Oxygen and nitrogen incorporation during CW 
laser recrystallization of polysilicon. Drowley, C.I.; Kamins, 
T.I. (Hewlett-Packard Laboratories, 3500 Deer Creek Road, 
Palo Alto, CA 94304). pp 511-516 of Laser solid interac- 
tions and transient thermal processing of materials. Vol. 13. 
Narayan, J.; Brown, W.L.; Lemons, H.A. Amsterdam, 
Netherlands; Elsevier Science Publishing (1983). (CONF- 
8211153—). 

From MRS symposium on laser-solid interactions and tran- 
sient thermal processing of materials; Boston, MA, USA (1 Nov 
1982). 

The incorporation of nitrogen and oxygen in polysilicon has 
been examined by SIMS. The analysis, combined with C-V meas- 
urements and ion implantation, has been used to correlate the incor- 
poration of the two species with the fixed-charge density at the 
back polysilicon/SiO2 interface. Laser recrystallization with a sili- 
con-nitride encapsulation layer results in the inclusion of 2-4 X 10%” 
cm-* nitrogen atoms in the polysilicon; if an oxide capping layer is 
used, the nitrogen level observed is at the background of the SIMS 
system (hydrogen 10° cm-*). Either type of capping layer results in 
3-4 X 10'* cm-* oxygen atoms being incorporated into the polysili- 
con. Implantation of nitrogen into the poiysilicon before recrystalli- 
zation increases the fixed-charge density N /SUB fb/ ) at the back 
interface, while implanted oxygen decreases N /SUB fb/ . The 
high N /SUB fb/ found with a nitride capping layer is attributed to 
deposition of nitrogen or SiN /SUB x/ at the back interface. 


43928 CW laser annealing of ion implanted oxidized sili- 
con layers on sapphire. Alestig, G.; Holmen, G.; Peterstrom, 
S. (Department of Physics, Chalmers University of Tech- 
nology, S-412 96 Goteborg). pp 517-522 of Laser solid inter- 
actions and transient thermal processing of materials. Vol. 
13. Narayan, J.; Brown, W.L.; Lemons, H.A. Amsterdam, 
Netherlands; Elsevier Science Publishing (1983). (CONF- 
8211153—). 

From MRS symposium on laser-solid interactions and tran- 
sient thermal processing of materials; Boston, MA, USA (1 Nov 
1982). 

CW laser annealing has been performed on silicon on sap- 
phire (SOS) implanted with boron or phosphorus ions to a dose of 
105 ions/cm?. The laser irradiation was done both with and with- 
out an oxide layer on top of the silicon and from both the silicon 
and the sapphire side. Sheet resistivity and Hall effect measure- 
ments were used for the analysis of the samples. Good annealing 
and high activation of the dopants were obtained for both oxidized 
and unoxidized SOS. For samples irradiated from the silicon side, 
the needed laser power changed depending on the thickness of the 
oxide. For samples irradiated from the sapphire side, the needed 
laser power was independent of oxide thickness. 


43929 Defect control during epitaxial regrowth by rapid 
thermal annealing. Baumgart, H.; Celler, G.K.; Lischner, 
D.J.; Robinson, McD.; Sheng, T.T. (Bell Laboratories, 
Murray Hill, New Jersey 07974). pp 349-354 of Laser solid 
interactions and transient thermal processing of materials. 
Vol. 13. Narayan, J.; Brown, W.L.; Lemons, H.A. Amster- 
dam, Netherlands; Elsevier Science Publishing (1983). 
(CONF-8211153—). 

From MRS symposium on laser-solid interections and tran- 
sient thermal processing of materials; Boston, MA, USA (1 Nov 
1982). 

Rapid Thermal Annealing (RTA) with tungsten halogen 
lamps provides excellent regrowth of silicon layers damaged by ion 
implantation. In addition to minimizing dopant redistribution, the 
inherent advantage of this technique is good control of temperature 
gradients. The latter is instrumental in reducing the density of ex- 
tended defects in the annealed samples. In contrast, solid phase 
laser annealing, which involves steep temperature gradients, always 
leaves interstitial dislocation loops and point defect clusters. The 
authors present a comparative study of crystal quality following 
laser processing and incoherent light annealing as well as furnace 
annealing of As, P and B ion implanted Si wafers. 
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43930 Rapid thermal annealing of silicon using an ultra- 
high power arc lamp. Hodgson, R.T.; Baglin, J.E.E.; Gelpey, 
J.C.; Mader, S.; Michel, A-E. (IBM Thomas J. Watson Re- 
search Center, Yorktown Heights, New York 10598). pp 
355-360 of Laser solid interactions and transient thermal 
processing of matz:ials. Vol. 13. Narayan, J.; Brown, W.L.; 
Lemons, H.A. Amsterdam, Netherlands; Elsevier Science 
Publishing (1983). (CONF-8211153—). 

From MRS symposium on laser-solid interactions and tran- 
sient thermal processing of materials; Boston, MA, USA (1 Nov 
1982). 

The authors used an ultrahigh power, 100kW vortex cooled 
arc lamp to anneal As* implant damage in <100> silicon wafers. 
When the wafer temperature was held above 1100°C for about 
lsec, TEM analysis indicated that the material was free of extended 
defects. The dopant diffused much more rapidly than would be ex- 
pected from the usual models. However, preliminary results indi- 
cate that defect free material can be produced with dopant move- 
ment limited to about 100A. 


43931 Gettering of impurities by incoherent light an- 
nealed porous silicon. Borisenko, V.E.; Dorofeev, A.M. 
(Minsk Radioengineering Institute, P. Browka 6, Minsk). pp 
375-379 of Laser solid interactions and transient thermal 
processing of materials. Vol. 13. Narayan, J.; Brown, W.L.; 
Lemons, H.A. Amsterdam, Netherlands; Elsevier Science 
Publishing (1983). (CONF-8211153—). 

From MRS symposium on laser-solid interactions and tran- 
sient thermal processing of materials; Boston, MA, USA (1 Nov 
1982). 

, The application of electrochemically formed porous silicon 
to getter Cu and Au atoms in silicon crystals during incoherent 
light annealing for 4 to 20 sec is reported. Exposure light power 
density of 30 W/cm? was used to heat the samples up to 950 °C. 
Improvement of lifetime related to Au and Cu gettering with 
porous silicon has been observed. Excess impurity interstitials and 


their enhanced diffusion are supposed to be responsible for the get- 
tering effect. 


43932 The contribution of beam processing to present and 
future integrated circuit technologies. Hill, C. (Plessey Re- 
search (Caswell) Ltd., Allen Clark Research Centre, Cas- 
well, Towcester, Northants. NN12 8EQ). pp 381-392 of 
Laser solid interactions and transient thermal processing of 
materials. Vol. 13. Narayan, J.; Brown, W.L.; Lemons, H.A. 
Amsterdam, Netherlands; Elsevier Science Publishing 
(1983). (CONF-8211153—). 

From MRS symposium on laser-solid interactions and tran- 
sient thermal processing of materials; Boston, MA, USA (1 Nov 
1982). 

, A brief history and present state of beam processing tech- 
niques and applications to silicon integrated circuit technology are 
given. The viability of incorporating pulselaser controlled doping 
profiles into the emitter-base structure of an advanced bipolar tran- 
sistor is discussed. The areas of present I.C. technology which will 
constrain future device development are identified, and the contri- 
bution that beam processing can make in removing these constraints 
is discussed. The beam processing techniques most likely to be 
found in future I.C. technologies are described. 


43933 Applications of laser annealing in IC fabrication. 
Hess, L.D.; Chi, Y.M.; Eckhardt, G.; Gupta, A.; Ito, C.R.; 
Kokorowski, S.A.; Lou, L.F.; Nakaji, E.M.; Olson, G.L.; 
Valdez, J.B. (Hughes Research Laboratories, Malibu, Cali- 
fornia). pp 337-348 of Laser solid interactions and transient 
thermal processing of materials. Vol. 13. Narayan, J.; 
Brown, W.L.; Lemons, H.A. Amsterdam, Netherlands; El- 
sevier Science Publishing (1983). (CONF-8211153—). 

From MRS symposium on laser-solid interactions and tran- 


sient thermal processing of materials; Boston, MA, USA (1 Nov 
1982). 


Laser annealing is discussed in the context of potential appli- 
cations in the fabrication of advanced solid state components and 
integrated circuits. General aspects of the unique temporal and spa- 
tial heating distributions that can be obtained with laser heating are 
presented, and selected examples are given which illustrate the ad- 
vantage of special time/temperature heating cycles in the process- 
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ing of specific semiconductor device structures. The performance 
of silicon and HgCdTe diodes, polysilicon resistors, multiple 
stacked polysilicon/oxide capacitors, Al/Si ohmic contacts and 
MOS/SOS transistors fabricated using laser annealing is significant- 
ly improved relative to devices fabricated using conventional fur- 
nace annealing. 


43934 Pulsed excimer laser (308 nm) annealing of ion im- 
planted silicon and solar cell fabrication. Lowndes, D.H.; 
Christie, J.W.; Cleland, J.W.; Dass, S.C.; Eby, R.E.; Jelli- 
son, G.E.; Narayan, J.; Nilson, J.A.; Westbrook, R.D.; 
Wood, R.F. (Solid State Division, Oak Ridge National Lab- 
oratory, Oak Ridge, TN 37830). pp 407-412 of Laser solid 
interactions and transient thermal processing of materials. 
Vol. 13. Narayan, J.; Brown, W.L.; Lemons, H.A. Amster- 
dam, Netherlands; Elsevier Science Publishing (1983). 
(CONF-8211153—). 

From MRS symposium on laser-solid interactions and tran- 
sient thermal processing of materials; Boston, MA, USA (1 Nov 
1982). 

. A pulsed ultraviolet excimer laser (XeCl, 308 nm wave- 
length, 40 nsec FWHM pulse duration) has been successfully used 
for laser annealing of both boron- and arsenic-implanted silicon. 
TEM, SIMS, and sheet electrical measurements are used to charac- 
terize specimens. C-V and I-V measurements demonstrate that near- 
ideal p-n junctions are formed (diode perfection factor A = 1.2). 
Electrical activation of implanted ions by single laser pulses is es- 
sentially complete for energy densities E /SUB 1/ = 1.4 J/cm?, far 
below the threshold for substantial surface damage about 4.5 J/cm? 
Melting model calculations are in good agreement with observed 
thresholds for dopant redistribution and for epitaxial regrowth. 
Changes in annealing behavior resulting from multiple laser pulses 
are also reported. Finally, the authors demonstrate the use of 
scanned overlapping excimer laser pulses for fabrication of large 
area (2 cm?) solar cells with good performance characteristics. In 
contrast to pulsed ruby laser annealing, high open circuit voltages 
can be obtained without the use of substrate heating. 


43935 Scanning electron beam annealing of oxygen 
donors in Czochralski silicon. Pollard, C.J.; Barraclough, 
K.G.; Speight, J.D. (British Telecom Research Labs, Mart- 
lesham Heath, Suffolk). pp 413-418 of Laser solid interac- 
tions and transient thermal processing of materials. Vol. 13. 
Narayan, J.; Brown, W.L.; Lemons, H.A. Amsterdam, 
Netherlands; Elsevier Science Publishing (1983). (CONF- 
8211153—). 

From MRS symposium on laser-solid interactions and tran- 
sient thermal processing of materials; Boston, MA, USA (1 Nov 
1982). 

. The destruction of the oxygen donor complex in Czochralski 
silicon has been studied using scanning electron beam annealing in 
the range 550°C to 1050°C for 5s to 1000s. A two stage annealing 
schedule ensured a rapid rise to the target temperature and overs- 
canning provided a uniform, non-distorting heating field. Four 
point probe and spreading resistance measurements showed a very 
rapid donor destruction rate above 650°C; between 550°C and 
650°C the lower donor destruction rate allowed a study of the an- 
nealing behaviour. 


43936 Arsenic implant activation and redistribution in P- 
type silicon induced by pulsed electron beam annealing. Bar- 
bier, D.; Baghdadi, M.; Cachard, A.; Laugier, A. (Labora- 
toire de Physique de la Matiere, Institut National des Sci- 
ences Appliquees de Lyon, 20 Avenue Albert Einstein 
69621 Villeurbanne Cedex). pp 419-424 of Laser solid inter- 
actions and transient thermal processing of materials. Vol. 
13. Narayan, J.; Brown, W.L.; Lemons, H.A. Amsterdam, 
Netherlands; Elsevier Science Publishing (1983). (CONF- 
8211153—). 

From MRS symposium on laser-solid interactions and tran- 
sient thermal processing of materials; Boston, MA, USA (1 Nov 
1982). 

: In this work pulsed electron beam annealing has been used 
to activate As implanted in (100) and (111) silicon (140 
keV10'5cm~?). With a selected electron beam energy deposition 
profile excellent regrowth layer quality and As activation has been 
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obtained in the 1.2-1.4 J/cm? fluence range. As redistribution is 
consistent with the melting model assuming a diffusivity of 
10-*cm?/s in liquid silicon. As losses might slightly reduce the car- 
rier concentration near the surface in the case of (100) silicon. 
However a shallow and highly active N* layer have been achieved 
with optimized PEBA conditions. 


43937 Detection of electronic defects in strip-heater crys- 
tallized silicon thin films. Johnson, N.M.; Atwater, H.; Fen- 
nell, L.E.; Maby, E.W.; Moyer, M.D. (Xerox Palo Alto Re- 
search Centers, Palo Alto, CA 94304). pp 491-497 of Laser 
solid interactions and transient thermal processing of materi- 
als. Vol. 13. Narayan, J.; Brown, W.L.; Lemons, H.A. Am- 
sterdam, Netherlands; Elsevier Science Publishing (1983). 
(CONF-8211153—). 

From MRS symposium on laser-solid interactions and tran- 
sient thermal processing of materials; Boston, MA, USA (1 Nov 
1982). 

. Electronic defects in strip-heater crystallized silicon thin 
films have been investigated with capacitance-voltage (C-V), deep- 
level spectroscopic, and scanning-electron microscopic techniques. 
For electrical characterization the crystallized silicon films were 
used to fabricate inverted metal-oxide-silicon capacitors in which 
degenerately doped bulk silicon substrates provided the gate elec- 
trode. High-frequency C-V characteristics yield effective fixed- 
charge densities in the oxide of = 2X10"! cm™?. Trap-emission 
spectra, recorded with deep-level transient spectroscopy on both p- 
type and n-type capacitors, indicate a continuous distribution of 
deep levels throughout the silicon bandgap. The Si-SiOz interface is 
considered to be the principal source of this deep-level continuum, 
since the films are essentially single crystal with a low density of 
subgrain boundaries; the effective interface-state density is= 
2.5X10'° eV-! cm™2. A discrete energy level, detectable above the 
background continuum, appears in the upper half of the silicon 
bandgap; it may identify a point defect in the bulk of the silicon 
film with a spatially uniform density of approximately 1X10'* cm™*. 
On lateral p-n junction diodes, electron-beam-induced-current 
images reveal enhanced diffusion of arsenic along structural defects 
intersecting the junction. 


43938 Explosive recrystallization of ion implantation 
amorphous silicon layers. Narayan, J.; Auvert, G.; Bensahel, 
D.; Nguyen, V.T.; Rai, A.K.; Rozgnyi, G.R. (Solid State 
Division, Oak Ridge National Laboratory, Oak Ridge, TN 
37830). pp 177-184 of Laser solid interactions and transient 
thermal processing of materials. Vol. 13. Narayan, J.; 
Brown, W.L.; Lemons, H.A. Amsterdam, Netherlands; El- 
sevier Science Publishing (1983). (CONF-8211153—). 

From MRS symposium on laser-solid interactions and tran- 
sient thermal processing of materials; Boston, MA, USA (1 Nov 
1982). 

Explosive recrystallization of amorphous layers, induced by 
scanned electron or CW Ar* laser beams, has been investigated in 
arsenic implanted (100) specimens. The authors have studied the 
microstructural changes using plan-view and crosssection electron 
microscopy to obtain the mechanism of explosive recrystallization 
phenomenon. The confinement of heat in the amorphous layers 
during laser irradiation and the nature of amorphous silicon deter- 
mine the modes of explosive recrystallization. They indicate that, 
depending upon the degree of undercooling, two distinct modes of 
liquid-phase recrystallization are observed: one occurring at a ve- 
locity of about 2 ms~' and the other at about 10 ms~*. Explosively 
recrystallized grains contain <110> and <110> as surface normal 
and growth direction respectively. A model for unseeded crystalli- 
zation to explain the <110> texture observed in diamond cubic 
lattices is presented. 


43939 Solid-phase-epitaxial growth of ion implanted sili- 
con using cw laser and electron beam annealing. Narayan, J.; 
Holland, O.W.; Olson, G.L. (Solid State Division, Oak 
Ridge National Laboratory, Oak Ridge, TN 37830). pp 155- 
163 of Laser solid interactions and transient thermal proc- 
essing of materials. Vol. 13. Narayan, J.; Brown, W.L.; 
Lemons, H.A. Amsterdam, Netherlands; Elsevier Science 
Publishing (1983). (CONF-8211153—). 


36 MATERIALS 
3602 Ceramics, Cermets, And Refractories 


From MRS symposium on laser-solid interactions and tran- 
sient thermal processing of materials; Boston, MA, USA (1 Nov 
1982). 

The nature of residual damage in As*, Sb*, and In* implant- 
ed silicon after CW laser and e~ beam annealing has been studied 
using plan-view and cross-section electron microscopy. Lattice lo- 
cation of implanted atoms and their concentrations were deter- 
mined by Rutherford backscattering and channeling techniques. 
Maximum substitutional concentrations achieved by furnace anneal- 
ing in a temperature range of 500-600°C have been previously re- 
ported (1) and greatly exceeded the retrograde solubility limits for 
all dopants studied. Higher temperatures and SPE growth rates 
characteristic of electron or cw laser annealing did not lead to 
greater incorporation of dopant within the lattice and often resulted 
in dopant precipitation. Dopant segregation at the surface was 
sometimes observed at higher temperatures. 


Amorphous phase trapping as a result of pulsed 
naan irradiation of silicon. Wood, R.F. (Solid State Division, 
Oak Ridge National Laboratory, Oak Ridge, TN 37830). pp 
83-88 of Laser solid interactions and transient thermal proc- 
essing of materials. Vol. 13. Narayan, J.; Brown, W.L.; 
Lemons, H.A. Amsterdam, Netherlands; Elsevier Science 
Publishers (1983). (CONF-8211153—). 

From MRS symposium on laser-solid interactions and tran- 
sient thermal processing of materials; Boston, MA, USA (1 Nov 
1982). 

It is concluded that large interface undercoolings of about 
300 deg are not likely to occur during pulsed laser annealing and 
that the observed liquid to amorphous phase transition is not a 
purely thermodynamic effect. It is then shown that the formation of 
the amorphous phase can be understood on the basis of a kinetic 
rate model which makes large undercoolings of the interface unnec- 
essary. 


43941 A detailed examination of time-resolved pulsed 
Raman temperature measurements of laser annealed silicon. 
Jellison, G.E.; Lowndes, D.H.; Wood, R.F. (Solid State Di- 
vision, Oak Ridge National Laboratory, Oak Ridge, Tennes- 
see 37830). pp 35-40 of Laser solid interactions and transient 
thermal processing of materials. Vol. 13. Narayan, J.; 
Brown, W.L.; Lemons, H.A. Amsterdam, Netherlands; El- 
sevier Science Publishers (1983). (CONF-8211153—). 

From MRS symposium on laser-solid interactions and tran- 
sient thermal processing of materials; Boston, MA, USA (1 Nov 
1982). 

. Raman temperature measurements during pulsed laser an- 
nealing of Si by Compaan and co-workers are critically examined. 
It has been shown previously that the Stokes to anti-Stokes ratio 
depends critically upon the optical properties of silicon as a func- 
tion of temperature. These dependences, coupled with the large 
spatial and temporal temperature gradients normally found immedi- 
ately after the high reflectivity phase, result in large variations in 
the calculated temperature depending upon the probe laser pulse 
width and the pulse-to-pulse and spatial variations in the annealing 
pulse energy density. 


43942 Instability of the electron-hole plasma and its pos- 
sible relation with melting. Combescot, M.; Bok, J. (Groupe 
de physique des solides de l’Ecole Normale Superieure, 24 
rue Lhomond, 75005 Paris). pp 41-42 of Laser solid interac- 
tions and transient thermal processing of materials. Vol. 13. 
Narayan, J.; Brown, W.L.; Lemons, H.A. Amsterdam, 
Netherlands; Elsevier Science Publishers (1983). (CONF- 
8211153—). 

From MRS symposium on laser-solid interactions and tran- 
sient thermal processing of materials; Boston, MA, USA (1 Nov 
1982). 4 

: The authors that the softening of the T.A. phonon mode 
produces an instability in the electron-hole plasma of a silicon-like 
semiconductor and suggest that this instability can be the mecha- 
nism for melting of this type of material. This allows to estimate 
the characteristics of a laser pulse which are necessary to modify 
the usual melting, i.e. which would lead to a substantial decrease of 
the melting temperature. 
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43943 Time resolved measurements of interface dynamics 
during pulsed laser melting observed by transient conduct- 
ance. Thompson, M.O.; Galvin, G.J. (Department of Mate- 
rial Science, Cornell University, Ithaca, NY 14853). pp 57- 
67 of Laser solid interactions and transient thermal process- 
ing of materials. Vol. 13. Narayan, J.; Brown, W.L.; 
Lemons, H.A. Amsterdam, Netherlands; Elsevier Science 
Publishers (1983). (CONF-8211153—). 

From MRS symposium on lIaser-solid interactions and tran- 
sient thermal processing of materials; Boston, MA, USA (1 Nov 
1982). 

' The transient conductance technique has been used in a de- 
tailed study of the liquid-solid interface dynamics during pulsed 
laser melting of Si and silicon-on-sapphire. Average melt and re- 
growth velocities, as well as the maximum melt depth, can be ob- 
tained with the technique. The measurements are found to agree 
well with a computer simulation based on a thermal model of the 
melt and subsequent solidification. The melt-in velocity has been 
observed to exceed 200 m/sec. Under 2.5 ns UV irradiation, the 
critical velocity for amorphization of <100> Si has been measured 
at 15 m/sec. 


43944 Transient conductivity measurements in pulsed ion 
beam melted silicon. Fastow, R.M.; Gyulai, J.; Mayer, J.W. 
(Department of Materials Science and Engineering, Cornell 
University, Ithaca, NY 14853). pp 69-74 of Laser solid inter- 
actions and transient thermal processing of materials. Vol. 
13. Narayan, J.; Brown, W.L.; Lemons, H.A. Amsterdam, 
Netherlands; Elsevier Science Publishers (1983). (CONF- 
8211153—). 

From MRS symposium on laser-solid interactions and tran- 
sient thermal processing of materials; Boston, MA, USA (1 Nov 
1982). 

A pulsed proton beam, V200 ns in duration, has been used 
to melt and regrow single crystal silicon. The protons had an 
energy of 300 kev, yielding a measured energy density of 0.8-2.0 J/ 
cm*. The method of transient conductivity has been used to deter- 
mine the melt depths, melt durations, and regrowth velocities. The 
measured values for 2.0 J/cm? were, respectively, 1.7 wm, 2 psec, 
and 1.4 m/sec. Computer generated melt curves were compared to 
experiment with good agreement. The energy required to initiate 
melt was determined, and a linear dependence of melt depth with 
energy has been observed. 


43945 Ion and electron spectroscopy during pulsed laser 
irradiation of silicon. Long, J.P.; ‘Kabler, M.N.; Rife, J.C.; 
Royt, T.R.; Williams, R.T. (Naval Research Laboratory, 
Washington, DC 20375). pp 89-95 of Laser solid interactions 
and transient thermal processing of materials. Vol. 13. Nar- 
ayan, J.; Brown, W.L.; Lemons, H.A. Amsterdam, Nether- 
lands; Elsevier Science Publishers (1983). (CONF-8211153— 


: 

From MRS symposium on laser-solid interactions and tran- 
sient thermal processing of materials; Boston, MA, USA (1 Nov 
1982). 

Ion mass spectrometry, charged particle yields, and kinetic 
energy distributions of electrons and ions are used to characterize 
silicon wafers and vacuum-cleaved silicon surfaces under conditions 
related to laser annealing. The authors find that alkali metals domi- 
nate the positive ion emission from chemically-cleaned wafers, a 
mass-72 peak tentatively identified as Si,0* comprises the main ion 
emission from the cleaved surface, and ion and electron tempera- 
tures can be derived from the energy distribution curves, although 


the Si20* emission implies more than a simple thermal evaporation 
process. 


43946 Temperature characterization of pulsed laser an- 
nealing of semiconductors. Kwong, D.L.; Kim, D.M. (Dept. 
of Electrical Engineering, University of Notre Dame, Notre 
Dame, Indiana 46556). pp 111-116 of Laser solid interac- 
tions and transient thermal processing of materials. Vol. 13. 
Narayan, J.; Brown, W.L.; Lemons, H.A. Amsterdam, 
Netherlands; Elsevier Science Publishers (1983). (CONF- 
8211153—). 

From MRS symposium on laser-solid interactions and tran- 


sient thermal processing of materials; Boston, MA, USA (1 Nov 
1982). 
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The dynamic characteristics of lattice temperature, T at- 
tained in Si under the influence of a high power laser beam irradia- 
tion are examined analytically over a wide range of laser wave- 
lengths, pulse intensities and durations. The strongly temperature- 
dependent material parameters, such as optical absorption coeffi- 
cient a(T) and thermal diffusivity D(T) are incorporated in heat 
diffusion equation, and their nonlinear coupling effect on the ensu- 
ing temperature in laser-processed semiconductors are examined. 
Specifically, the threshold pulse energy for surface melting is char- 
acterized as a function of both material and annealing laser beam 
parameters. This analytic description of pulsed laser heating of 
semiconductors should provide considerable insight into the tran- 
sient heating phenomena and localized material modifications. 


43947 Laser induced temperature rise in semiconductors: 
analytical solutions, application to the transient. Maruani, A.; 
Bonnouvrier, F.; Nissim, Y.I.; Paquet, D. (Centre National 
d'Etudes des Telecommunications, 196 rue de Paris 92220 
Bagneux). pp 123-128 of Laser solid interactions and tran- 
sient thermal processing of materials. Vol. 13. Narayan, J.; 
Brown, W.L.; Lemons, H.A. Amsterdam, Netherlands; El- 
sevier Science Publishers (1985). (CONF-8211153—). 

From MRS symposium on laser-solid interactions and tran- 
sient thermal processing of materials; Boston, MA, USA (1 Nov 
1982). 

It is shown how the systematic use of the method of integral 
transforms greatly simplifies the calculation of the temperature rises 
in laser irradiated media. In general, this method leads ultimately 
either to analytical results or to very simple numerical integrals 
(e.g. no poles, exponential kernels). We focus here on the analytical 
results, and discuss some aspects of CW laser heating, for large sur- 
face absorption, including radial dependance, depth dependance and 
transient nonlinearities. The new results derived in this treatment 
are in good agreement with experimental data from other studies. 


43948 Influence of specimen thickness on quantitative 
electron energy loss spectroscopy. II. Zaluzec, N.J. (Argonne 
National Lab., IL). Proceedings - Annual Meeting, Electron 
Microsopy Society of America; 41: 388-389(1983). 

In a previous paper it was shown that the influence of speci- 
men thickness on quantitative electron energy loss spectroscopy 
(EELS) can be judged by measuring the intensity ratio of any two 
characteristic EEL edges as a function of thickness. If the specimen 
is homogeneous and thickness effects are neglegible then, one can 
show from Egerton’s formulation that this intensity ratio should be 
a constant. Any departure from a constant value indicates a break- 
down of the quantitative theory due to thickness related effects. In 
this study, the previous work has been expanded to consider the ef- 
fects of scattering angle as well as multiple scattering deconvolu- 
tion to assess the limitations on quantitative EELS. Homogenous 
specimens of boron nitride (BN), nickel oxide (NiO), and aluminium 
oxide (Al,O3) were analyzed as a function of thickness (0.25 < t/A 
< 2.5) for scattering angles of 2.6, 5.7, and 14.7 mr at an incident 
beam energy of 100 keV using a Philips EM400 TEM. EELS meas- 
urements were made with both a Gatan 607 EELS and a pi/2 mag- 
netic sector analyzer. EELS spectra were recorded at energy reso- 
lutions — 3 eV over the range 0 - 3 keV, on a EDAX PV9100 
MCA. The results from the measurements are given. 


43949 Transformation toughening of 8”-alumina by in- 
corporation of zirconia. Viswanathan, L.; Ikuma, Y.; Virkar, 
A.V. (Univ. of Utah, Salt Lake City). Journal of Materials 
Science; 18: 109-113(1983). Contract AC02-77ER04451. 

It is shown that zirconia is chemically compatible with 
lithia-stabilized B”-alumina and that incorporation of tetragonal zir- 
conia in the matrix of B”-alumina leads to an improvement in frac- 
ture toughness and four-point bend strength without significantly 
affecting ionic conductivity. Chemical compatibility is demonstrat- 
ed by reacting a-alumina with sodium zirconate at 1250°C which 
leads to the formation of 8”-alumina and free zirconia. The fracture 
toughness as measured using the indentation technique is found to 
increase with increasing crack length. 
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3603 Composite Materials 
REFER ALSO TO CITATION(S) 36030043854, 43965 


43950 Fracture of notched, unidirectional boron/alumi- 
num experiment and analysis. Reedy, E.D. Jr. (Sandia Na- 
tional Labs., Albuquerque, NM). pp 157-170 of Mechanics 
of composite materials - 1983. New York, NY; American 
Society of Mechanical Engineers (1983). (CONF- 831111—). 
Contract AC04-76DP00789. 

From ASME winter annual meeting; Boston, MA, USA (13 
Nov 1983). 

Data are presented which show that the usual type and size 
test specimens do not define a unique plane strain fracture tough- 
ness for unidirectional boron/aluminum. This specimen dependence 
is a consequence of both the material’s strength orthotropy and its 
tendency to undergo large-scale matrix yielding during fracture 
testing. A stress-based finite element analysis, formulated within the 
context of a shear-lag theory, is then described. This analysis can 
model stable flaw growth in a finite-dimensioned, center-notched 
monolayer with a work-hardening matrix. Using only fiber and 
matrix properties, the analysis accurately predicts notched response. 
Calculations indicate that flaw sensitivity is usually reduced when 
either the aluminum’s yield strength or its rate of work-hardening is 
decreased. This is not the case, however, when uncontained (i.e., 
grip-to-grip) matrix yielding occurs under a uniform traction load- 
ing. Also presented are calculations for center-notched monolayers 
which illustrate the dependence of fiber stress concentration on 
notch length and specimen width and gage length. 15 references. 


3604 Polymers And Plastics 


43951 (DOE/ER/45036—1) Photophysical studies of tri- 
plet exciton processes in pure polymer films. Report for the 
period July 28, 1983-July 27, 1984. Burkhart, R.D. (Nevada 
Univ., Reno (USA)). Aug 1984. Contract AS08-83ER45036. 
12p. NTIS, PC A02/MF A0O1; 1; GPO Dep. File Number 
DE84016258. 

Portions are illegible in microfiche products. 

During this period, the work involved equipment, prepara- 
tion and characterization of poly(N-vinylcarbazole) delayed lumi- 
nescence quantum yields of poly(N-vinylcarbazole), and investiga- 
tions of triplet exciton migration and transfer in polystyrene. Sam- 
ples of poly(N-vinylcarbazole) (PVCA) have been prepared with 
varying free radical initiator contents and varying polymerization 
temperature. Molecular weights and delayed luminescence spectra 
have been obtained. Polystyrene with acetophenone-like groups at 
chain ends is being explored for measurement of exciton migration 
and transfer. 


43952 (N—83-34046) Polyary! ethers and related polysi- 
loxane copolymer molecular coatings preparation and radi- 
ation degradation. Final report. Mcgrath, J.E.; Hedrick, J.L.; 
Webster, D.C.; Johnson, B.C.; Mohanty, D.K.; Yilgor, I. 
(Virginia Research Inst., Arlington (USA)). Jun 1983. 78p. 
(NASA-CR—173059). NTIS, PC A0S5/MF AO1. 

Poly(arylene ether sulfones) comprise a class of materials 
known as engineering thermoplastics which have a variety of im- 
portant applications. These polymers are tough, rigid materials with 
good mechanical properties over a wide temperature range, and 
they are processed by conventional methods into products typically 
having excellent hydrolytic, thermal, oxidative and dimensional sta- 
bility. Wholly aromatic random copolymers of hydroquinone and 
biphenol with 4.4 prime dichlorodipheny! sulfone were synthesized 
via mechanical nucleophilic displacement. Their structures were 
characterized and mechanical behavior studied. These tough, duc- 
tile copolymers show excellent radiation resistance to electron 
beam treatment and retain much of the mechanical properties up to 
at least 700 Mrads under argon. 


43953 (N—84-19118) Critical current of the dispersion 
superconducting phase, obtained during aging. Romanov, 
Y.P.; Smirnov, L.V.; Sadovskiy, V.D.; Volkenshteyn, N.V. 
(Air Force Systems Command, Wright-Patterson AFB, OH 
(USA)). Dec 1983. 10p. (AD-A—136024; FTD-ID(RS)T— 
1334-83). NTIS, PC A02/MF AO1. 
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High critical parameters of plastic superconductors on a base 
of solid solutions are obtained as a result of plastic deformation and 
heat treatment. At the same time, the critical current and field of 
monocrystalline samples turn out to be significantly lower. The 
preservation of superconducting in high magnetic fields is condi- 
tioned by the presence of a dense network of very thin intersecting 
filaments, which remain superconducting during the conversion of 
the main mass of the material into the normal state with the help of 
an electron microscope. A lamellar threddike structure was deter- 
mined which was conditioned by plastic deformation and the break- 
down of a solid solution. 


43954 (SAND—84-1676C) Low frequency electrical prop- 
erties of selected dielectrics. Kelly, D.P.; Chato, J.C.; Crow- 
ley, J.M. (Sandia National Labs., Albuquerque, NM (USA); 
Illinois Univ., Urbana (USA)). 1984. Contract AC04- 
76DP00789. 6p. (CONF-841027—2). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE84016220. 

From Wood energy - today’s technology; Raleigh, NC, USA 
(30 Oct 1984). 

The resistivity, permittivity, and dissipation (or loss) factor 
of selected dielectric materials were measured with a Harris bridge 
in order to find an electrode material in an electrohydrodynamic 
pump which could produce a 45° phase shift. Materials tested were: 
conductive rubber LM9194-20, conductive rubber LM9194-7, 
Delrin, polymethyl methacrylate, chlorinate polyvinyl chloride, 
Drogamid, GE No. 14020 phenolic, duct tape lamination, and poly- 
tetrafluoroethylene. 


43955 Accelerated aging tests for radiation degradation of 
organic materials. Clough, R.L.; Gillen, K.T. (Sandia Nat'l 
Laboratories P.O. Box 5800 Albuquerque, NM 87185). 
Transactions of the American Nuclear Society; 46: 356-357(Jun 
1984). (CONF-840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


43956 Kinetic model for extrapolation of combined radia- 


tionthermal accelerated aging experiments. Gillen, K.T-.; 
Clough, R.L. (Sandia Nat'l Laboratories P.O. Box 5800 Al- 
buquerque, NM 87185). Transactions of the American Nucle- 
ar Society; 46: 359-360(Jun 1984). (CONF-840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


43957 Radiation tolerance testing of organic materials. 
Brooksbank, R.D.; Laing, W.R. (Oak Ridge National Labo- 
ratory, Oak Ridge, TN 37830). Transactions of the American 
Nuclear Society; 46: 363-365(Jun 1984). (CONF-840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


43958 Charge disposition in rubber insulation samples ir- 
radiated with monenergetic electrons. Buckalew, W.H.; 
Lockwood, G.J.; Wyant, F.J. (Sandia Nat’l Laboratories 
P.O. Box 5800 Albuquerque, NM 87185). Transactions of the 
American Nuclear Society; 46: 367-368(Jun 1984). (CONF- 
840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


43959 Chemiluminescence of polymers: applications to 
weapons materials. Monaco, S.B.; Richardson, J.H.; Davis, 
L.D. (Lawrence Livermore National Lab., CA). Journal of 
Hazardous Materials; 9: No. 1, 31-39(Jun 1984). Contract W- 
7405-ENG-48. 

An apparatus was designed and built for the purpose of ex- 
posing samples of solid polymers to varying temperatures, atmos- 
pheres and stress levels while quantitatively recording the resulting 
chemiluminescence. Preliminary data were acquired with this appa- 
ratus that show a correlation between an enhanced chemilumines- 
cence signal at a low level of applied stress and a decrease in tensile 
strength for the most commonly used epoxy resin in high perform- 
ance fiber composites, TGMDA DDS. The studies with cellular sil- 
icone cushions (which are used to accommodate thermal expansion 
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and contraction) have defined the temperature regimes in which ac- 
celerated aging tests are valid for extrapolation to ambient tempera- 
ture. Preliminary data on Kevlar fibers is also discussed. 


43960 Non-Gaussian theory of rubberlike elasticity based 
on rotational isomeric state simulations of network chain con- 
figurations. II. Bimodal poly(dimethylsiloxane) networks. 
Curro, J.G.; Mark, J.E. (Sandia National Laboratories, Al- 
buquerque, New Mexico 87185). Journal of Chemical Phys- 
ics; 80: No. 9, 4521-4525(1 May 1984). Contract AC04- 
76DP00789. 

Bimodal, poly(dimethylsiloxane) (PDMS) networks contain- 
ing a large mole fraction of very short chains have been shown to 
be unusually tough elastomers. The purpose of this investigation is 
to understand the rubber elasticity behavior of these bimodal net- 
works. As a first approach, we have assumed that the average 
chain deformation is affine. This deformation, however, is parti- 
tioned nonaffinely between the long and short chains so that the 
free energy is minimized. Gaussian statistics are used for the long 
chains. The distribution function for the short chains is found from 
Monte Carlo calculations. This model predicts an upturn in the 
stress-strain curve, the steepness depending on the network compo- 
sition, as is observed experimentally. 


43961 Interacting charge-ordered states in a correlated 
diatomic polymer. Mazumdar, S.; Dixit, S.N. (Center for 
Nonlinear Studies, Los Alamos National Laboratory, Los 
Alamos, New Mexico 87545). Physical Review [Section] B: 
Condensed Matter; 29: No. 4, 2317-2320(15 Feb 1984). 

Using physical arguments based on a real-space view of 
Peierls dimerization, we predict that site energy differences in a 
diatomic polymer can increase the dimerization in the presence of 
strong Coulomb correlations. This increase in dimerization contin- 
ues until the difference in site energies reaches a maximum value, 
which itself is an increasing function of the correlation parameter. 
The effect of the site energy differences in the strongly correlated 
region is therefore opposite to that in the uncorrelated limit. Exact 


numerical calculations are presented to substantiate this surprising 
conclusion. 


43962 Fluorescence and absorbance of polystyrene in 
dilute and semidilute solutions. Torkelson, J.M.; Lipsky, S.; 
Tirrell, M.; Tirrell, D.A. (Univ. of Minnesota, Minneapolis). 
Macromolecules; 16: No. 2, 326-330(Feb 1983). 

The fluorescence and absorbance of polystyrene in solution 
have been measured over a wide concentration range for several 
molecular weights and solvents (cyclohexane, 1,2 dichloroethane). 
The absorbance at wavelengths below 280 nm for these molecular 
weights and solvents is found to be insensitive to the transition be- 
tween dilute and semidilute solutions. Self-absorption of the fluores- 
cence results in a much reduced observed monomer emission at 
high concentration. When this is corrected, the ratio of excimer to 
monomer fluorescence intensity, I/sub E//I/sub M/, is essentially 
constant at low concentrations and at most increases only very 
slowly and smoothly at higher concentrations. No significant mo- 
lecular weight or solvent effects on the concentration dependence 
of I/sub E//I/sub M/ are manifested for these molecular weights 
and solvents over the concentration range studied. Contrary to pre- 
vious reports, fluorescence spectroscopy reveals no abrupt transi- 
tion between dilute and semidilute solutions. 30 references, 6 fig- 
ures, 4 tables. 


43963 Nonlinear compressive deformation of viscoelastic 
porous materials. Christensen, R.M.; Feng, W.W. (Lawrence 
Livermore National Lab., CA). Mechanics of Materials; 2: 
239-247(1983). Contract W-7405-ENG-48. 

Two nonlinear viscoelastic solutions are presented for a 
porous, foam type material. The first is for the hydrostatic com- 
pression of the foam, while the second is for the one-dimensional 
compression of an infinite slab of the material. Relative to the par- 
ticular viscoelastic constitutive equation employed, the first solution 
is exact, whereas the second, obtained through the use of a physical 
hypothesis, is approximate. Both solutions predict the macroscopic, 
average stress in the foam, required by the corresponding deforma- 
tion processes. The theoretical results are compared with experi- 
mental measurements on a foam material at a porosity of 48.5%. 
The effect of material hysteresis is revealed and discussed. 
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43964 (LA-tr—84-24) Study of the inhibition mechanisms 
of polymer-copolymer systems for electric dendrite. Wu, J.; 
Chen, S. Translated from Hsi-an Chiao-t'ung Ta Hsueh 
Hsueh Pao ; 17: 79-89(1983). Contract W-7405-ENG-36. 20p. 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE84015891. DE84015891 

Portions are illegible in microfiche products. 

This paper studies the inhibition mechanisms of the SBR/ 
LDPE (butadiene styrene rubber/low density polythene) and 
HDPE/LDPE (high density polythene/low density polythene) 
polymer-copolymer systems for electric dendrite. Test results show 
that the physical copolymers (physical method) of the polymer’s 
morphological changes which raise the electric dendrite’s initial 
voltage of polymer-copolymer systems (improves the LDPE den- 
drite resistance properties) is based on the copolymer system resist- 
ing the raise of the Maxwell stress properties and causing an in- 
crease of the dendrite’s induction period and delaying or stopping 
the development of electric dendrite. 


43965 Measuring diffusion coefficients by hygroelasticity. 
Marom, G.; Broutman, L.J. (Illinois Inst. of Tech., Chica- 
go). Journal of Applied Polymer Science; 26: 1493-1496(1981). 

A new method for obtaining diffusion coefficients of poly- 
mers and composites by measuring relative length changes is pro- 
posed. The method is based on interrelating diffusivity and hygroe- 
lasticity, and it is applicable to materials whose dynamic and equi- 
librium stage coefficients of hygroelasticity are equal. 
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REFER ALSO TO CITATION(S) 36060042957, 42980, 42983, 42994, 43091, 
43092, 43093, 43107, 43112, 43113, 43118, 43866, 43880, 43886, 43890, 43947, 
43955, 43957, 44021, 44060, 44137, 44175, 44183, 44758, 44940, 45138 


43966 (CONF-840879—5) Time-resolved studies of ul- 
trarapid solidification of highly undercooled molten silicon 
formed by pulsed laser irradiation. Lowndes, D.H.; Jellison, 
G.E. Jr.; Wood, R.F.; Carpenter, R. (Oak Ridge National 
Lab., TN (USA)). 20 Jul 1984. Contract AC05-840R21400. 
6p. NTIS, PC A02/MF AO1; 1; GPO Dep. File Number 
DE84016664. 

From 17. international conference on the physics of semicon- 
ductors; San Francisco, CA, USA (6 Aug 1984). 

Portions are illegible in microfiche products. 

This paper reports new results of nanosecond-resolution 
time-resolved optical reflectivity measurements, during pulsed ex- 
cimer (KrF, 248 nm) laser irradiation of Si-implanted amorphous 
(a) silicon layers, which, together with model calculations and post- 
irradiation TEM measurements, have allowed us to study both the 
transformation of a-Si to a highly undercooled liquid (1) phase and 
the subsequent ultrarapid solidification process. 


43967 (DESY-SR—83-21) High-pressure X-ray diffrac- 
tion experiments on US using synchrotron radiation. Olsen, 
J.S.; Steenstrup, S.; Gerward, L.; Benedict, U.; Spirlet, J.C.; 
Andreetti, G.D. (Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany, F.R.)). Dec 1983. 20p. NTIS 
(US Sales Only), PC A0O2/MF AOl. File Number 
DE84751785. 

High-pressure X-ray diffraction studies have been performed 
on US up to 40 GPa using synchrotron radiation and a diamond 
anvil cell. The measured value of the bulk modulus Bo = 92 GPa is 
in reasonable agreement with calculations. The high-pressure be- 
haviour indicates a phase transformation to US III at about 15 GPa. 
The transformation is a smooth deformation process, which starts 
with a tetragonal structure asub(tetr) = asub(cub)/V 2, csub(tetr) 
= 2asub(cub) and continues with an orthorhombic structure with a 
= 375(3)pm, b = 345(3)pm, c = 1069 (24)pm at 35 GPa; it is of 
second order nature within experimental errors and it should in- 
volve some contributions from uranium f electrons. 
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43968 (DESY-SR—83-22) High-pressure X-ray diffrac- 
tion studies on ThS up to 40 GPa using synchrotron radi- 
ation. Benedict, U.; Spirlet, J.C.; Gerward, L.; Olsen, J.S. 
(Deutsches Elektronen-Synchrotron (DESY), Hamburg 
(Germany, F.R.)). Dec 1983. 16p. NTIS (US Sales Only), 
PC A02/MF AO01. File Number DE84751784. 

High-pressure X-ray diffraction studies have been performed 
on ThS up to 40 GPa using synchrotron radiation and a diamond 
anvil cell. The measured value of the bulk modulus Bp) = 145 GPa is 
in disagreement with a previous measurement. The high-pressure 
behaviour indicates a phase transformation to ThS II starting at 15 
to 20 GPa. The transformation is of second order nature, the result- 
ing structure can be described as distorted fcc. 


43969 (INIS-mf—9005, pp 87-88) Radiation damage in 
apatite. Ritter, W.; Maerk, T.D. (Innsbruck Univ. (Austria). 
Inst. fuer Experimentalphysik). 1983. NTIS (US Sales 
Only), PC AO7/MF AOl. File Number 1184780512. 
(CONF-830995—Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


43970 (LBL—18045) Origins of structural defects in 
BF,i-implanted and rapid-thermally-annealed silicon: condi- 
tions for defect-free regrowth. Sands, T.; Washburn, J.; 
Myers, E.; Sadana, D.K. (Lawrence Berkeley Lab., CA 
(USA); North Carolina State Univ., Raleigh (USA). Dept. 
of Materials Engineering; Microelectronics Center of North 
Carolina, Research Triangle Park (USA)). Jul 1984. Con- 
tract AC03-76SF00098. 21p. (CONF-840760—9). NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE84016060. 

From Ion beam modification of materials conference; Ithaca, 
NY, USA (16 Jul 1984). 

Portions are illegible in microfiche products. 

The rapid thermal annealing behavior of BF2* -implanted sil- 
icon pre-amorphized with Sit and Ge* has been investigated with 
conventional and high-resolution cross-sectional transmission elec- 
tron microscopy, and secondary-ion mass spectrometry. Three dis- 
tinct layers of defects (types I, II and III) are identified. Fine clus- 
ters (type III) in the near-surface regions of both Si* and Ge* pre- 
amorphized samples are shown to be related to fluorine. In addi- 
tion, models for the nucleation of interstitial dislocation loops (type 
I) and hairpin dislocations (type II) are presented. These models 
and the experimental results suggest that the densities of type I and 
type II defects can be reduced by pre-amorphizing with Ge* in- 
stead of Si*. Furthermore, defect-free regrowth is demonstrated for 
samples which are pre-amorphized with Ge* and rapid-thermally 
annealed at 1150°C. 


43971 (LBL—18108) Raman study of neutron irradiated 
GaAs. Berg, R.S.; Yu, P.Y.; Weber, E.R. (Lawrence Berke- 
ley Lab., CA (USA)). Jul 1984. Contract AC03-76SF00098. 
9p. (CONF-840879—2). NTIS, PC A02/MF A0il; GPO 
Dep. File Number DE84016056. 

From 17. international conference on the physics of semicon- 
ductors; San Francisco, CA, USA (6 Aug 1984). 

Raman scattering with near band gap excitation has been 
used to study fast-neutron-damaged GaAs. In addition to disorder- 
activated first-order scattering from zone edge acoustic phonons, 
we observe a new peak that is attributed to a resonant mode associ- 
ated with an intrinsic defect of GaAs, an As vacancy being the 
most likely candidate. 


43972 (LBL—18119) Atomic structure of Si-SiO. inter- 
faces suggesting a ledge mechanism of silicon oxidation. 
Mazur, J.H.; Washburn, J. (Lawrence Berkeley Lab., CA 
(USA)). Jul 1984. Contract AC03-76SF00098. 6p. (CONF- 
840879—3). NTIS, PC A02/MF A0Ol1; GPO Dep. File 
Number DE84016057. 

From 17. international conference on the physics of semicon- 
ductors; San Francisco, CA, USA (6 Aug 1984). 

The atomic structure of Si-SiO2 interfaces resulting from oxi- 
dation of singular [111] and vicinal (111)3°[1 anti 10] and (111)2°[11 
anti 2] has been studied by high resolution electron microscopy. 
The transition from crystalline Si to amorphous SiO. was found to 


36 MATERIALS 
3606 Other Materials 


be very abrupt. The structure of the interface can be described by a 
terrace-ledge-kink-model. This structure is consistent with a ledge 
mechanism of silicon oxidation. 


- 43973 (N—83-33338) Process Research on Polycrystal- 


line Silicon Material (PROPSM). Culik, J.S. (Solarex Corp., 
Rockville, MD (USA)). 1982. 48p. (NASA-CR—172963; 
JPL—9950-842). NTIS, PC A03/MF AO1. 

The investigation of the performance limiting mechanisms in 
large grain (greater than 1-2 mm in diameter) polycrystalline silicon 
was continued by fabricating a set of minicell wafers on a selection 
of 10 cm x 10 cm wafers. A minicell wafer consists of an array of 
small (approximately 0.2 sq cm in area) photodiodes which are iso- 
lated from one another by a mesa structure. The junction capaci- 
tance of each minicell was used to obtain the dopant concentration, 
and therefore the resistivity, as a function of position across each 
wafer. The results indicate that there is no significant variation in 
resistivity with position for any of the polycrystalline wafers, 
whether Semix or Wacker. However, the resistivity of Semix brick 
71-O1E did decrease slightly from bottom to top. 


43974 (N—83-34798) Fundamental studies of growth, 
doping and transformation in beta silicon carbide. Davis, 
R.F.; Stadelmaier, H.H. (North Carolina State Univ., Ra- 
leigh (USA)). Mar 1983. 27p. (AD-A—126622; NCSU— 
243-043-0102). NTIS, PC A03/MF AOI. 

High quality beta SiC thin films currently being grown for 
future microelectronic applications using chemical vapor deposition 
techniques are discussed. Additional efforts now underway or 
planned in this overall effort and described include ion implantation 
and annealing as well as in-situ incorporation of electronically 
active dopants, ion microprobe analyses of these doped materials, 
ion channeling, Raman spectroscopy, Hall and Hg-probe electrical 
measurements, and high temperature X-ray diffraction studies and 
transmission electron microscopy to determine the effect of impuri- 
ties of the Beta-Alpha transformation. 


43975 (N—83-35379) Some new results on irradiation 
characteristics of synthetic quartz crystals and their applica- 
tion to radiation hardening. Bahadur, H.; Parshad, R. (Na- 
tional Physical Lab., New Delhi (India)). Feb 1983. 12p. 
NTIS, PC A99/MF A011. 

The paper reports some new results on irradiation character- 
istics of synthetic quartz crystals and their application to radiation 
hardening. The present results show how the frequency shift in 
quartz crystals can be influenced by heat processing prior to irra- 
diation and how this procedure can lead to radiation hardening for 
obtaining precise frequencies and time intervals from quartz oscilla- 
tors in space. 


43976 (N—84-19096) Ohmic contacts, irradiation effects, 
and thin film growth of GaAs and Al/sub 1-x/Ga/sub x/As. 
Holloway, P.H. (Florida Univ., Gainesville (USA)). Jan 
1984. 62p. (NASA-CR—173257). NTIS, PC A04/MF AO1. 

The effects of interfacial chemistry on the electrical proper- 
ties of metal contacts to gallium arsenides and aluminum gallium ar- 
senides are determined. For individual titles, see N84-19097 through 
N84-19100. 


43977 (N—84-19097) Ohmic versus rectifying contacts of 
Au to n-GaAs by ion sputtering. Wang, Y.X.; Holloway, 
P.H. (Florida Univ., Gainesville (USA)). Jan 1984. 10p. 
NTIS, PC A04/MF AOl1. 

Results of investigations of argon ion sputtering of heavily 
doped n-GaAs are compared with those obtained from studies of 
Au/low doping density n-GaAs contacts. The Au contact on Si- 
doped GaAs was nearly ohmic when the surface contamination 
(carbon and oxides) was reduced prior to deposition by chemical 
cleaning. However, when ion sputtering was used in situ to clean 
the surface, rectifying contact was produced whose barrier height 
varied with the energy of the sputtering ion. It was found that ion 
sputtering of GaAs doped to more than 3 x 10 to the 18th power/ 
cu may be used to change ohmic contact to rectifying contacts. 
The barrier height may be changed by changing the ion energy. 
The behavior results from the sputter creation of deep level accep- 
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tor states at the GaAs surface. Annealing after sputtering can re- 
store the contact to nearly an ohmic character. 


43978 (N—84-19098) Magnetron sputtered gold contacts 
on n-GaAs. Buonaquisti, A.D.; Matson, R.J.; Russell, P.E. 
(Florida Univ., Gainesville (USA)). Jan 1984. 1lp. NTIS, 
PC A04/MF AOl1. 

Direct current planar magnetron sputtering was used to de- 
posit gold Schottky barrier electrical contacts on n-type GaAs of 
varying doping densities. The electrical character of the contact 
was determined from current voltage and electron beam induced 
voltage data. Without reducing the surface concentration of carbon 
and oxide, the contacts were found to be rectifying. There is evi- 
dence that energetic neutral particles reflected from the magnetron 
target strike the GaAs and cause interfacial damage similar to that 
observed for ion sputtering. Particle irradiation of the surface 
during contact deposition is discussed. 


43979 (N—84-19099) Effect of ion sputtering on the 
interface chemistry and electrical properties of Au/n-GaAs 
(100) Schottky contacts. Wang, Y.X.; Holloway, P.H. (Flori- 
da Univ., Gainesville (USA)). Jan 1984. 8p. NTIS, PC A04/ 
MF AOl1. 

Interface sputter damage effects were measured for Sn- 
doped (approximately 2x10 to the 17th power/cu cm) 100 oriented 
GaAs. The sputter surfaces were characterized by Auger and X-ray 
photoelectron spectroscopy. Gold contacts were then deposited in 
situ on these characterized surfaces. Results of I-V and C-V meas- 
urements are shown in graphs. 


43980 (N—84-20404) Coaxial carbon plasma gun deposi- 
tion of amorphous carbon films. Sater, D.M.; Gulino, D.A. 
(National Aeronautics and Space Administration, Cleveland, 
OH (USA). Lewis Research Center). Mar 1984. 20p. 
(NASA-TM—83600; E—2012). NTIS, PC A02/MF AO1. 

A unique plasma gun employing coaxial carbon electrodes 
was used in an attempt to deposit thin films of amorphous diamond- 
like carbon. A number of different structural, compositional, and 
electrical characterization techniques were used to characterize 
these films. These included scanning electron microscopy, scanning 
transmission electron microscopy, X ray diffraction and absorption, 
spectrographic analysis, energy dispersive spectroscopy, and select- 
ed area electron diffraction. Optical absorption and electrical resis- 
tivity measurements were also performed. The films were deter- 
mined to be primarily amorphous, with poor adhesion to fused 
silica substrates. Many inclusions of particulates were found to be 
present as well. Analysis of these particulates revealed the presence 
of trace impurities, such as Fe and Cu, which were also found in 
the graphite electrode material. The electrodes were the source of 
these impurities. No evidence of diamond-like crystallite structure 
was found in any of the film samples. Details of the apparatus, ex- 
perimental procedure, and film characteristics are presented. 


43981 (SAND—84-0549C) Phase diagrams of organic su- 
perconductors. Schirber, J.E.; Azevedo, L.J.; Williams, J.M. 
(Sandia National Labs., Albuquerque, NM (USA); Argonne 


National Lab., IL (USA)). 1984. Contract AC04- 
76DP00789;W-31-109-ENG-38. 6p. (CONF-8406192—1). 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE84016219. 

From International conference on the physics and chemistry 
of low-dimensional synthetic metals; Abano-Terme, Italy (17 Jun 
1984). 

A contactless technique has been developed for tracking the 
metallic, spin density wave and superconducting ground states of 
organic superconductors as a function of pressure and temperature. 


43982 (SAND—84-0610C) Photoluminescence studies of 
Ga(As,P) strained-layer superlattices. Gourley, P.L. (Sandia 
National Labs., Albuquerque, NM (USA)). 13 Aug 1984. 
Contract AC04-76DP00789. 4p. (CONF-840875—1). NTIS, 
PC A02/MF A01; GPO Dep. File Number DE84015709. 

From International conference on luminescence; Madison, 
WI, USA (13 Aug 1984). 

Strained-Layer Superlattices (SLS’s) are semiconductor mul- 
tilayers composed of thin (~ 100 A) alternating layers of lattice- 
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mismatched materials. The layers are thin enough that they coher- 
ently strain themselves to align atoms across the interfaces and 
avoid misfit dislocations. The layers are grown alternately in ten- 
sion and compression to form thick (~ 1 pm) structures. SLS's 
have been produced by both molecular beam epitaxy and metal-or- 
ganic chemical vapor deposition (MOCVD) growth techniques. 
The high quality of these SLS structures has been verified by a 
number of materials characterization techniques. Because the SLS 
layers are thin, they possess the quantum size effects that have been 
extensively studied in superlattice and multiple quantum well struc- 
tures composed of lattice-matched semiconductors. However, the 
SLS's have the additional freedom to combine lattice-mismatched 
materials, making available a much wider range in materials and 
electronic properties. Furthermore, these SLS’s have the additional 
feature of a built-in strain which modifies energy band structure. 
These features allow SLS band structure to be engineered for a 
specific application. Recently, the first theoretical and experimental 
studies of Ga(As,P) SLS optical properties were reported. These 
SLS’s include type I superlattices (GaAs/GaAs/sub x/P/sub 1-x/ - 
where the electrons and holes are localized in the GaAs layers) and 
type II superlattices (GaP/GaAs/sub x/P/sub 1-x/ where the elec- 
trons and holes are spatially separated). Such structures have been 
grown by MOCVD and studied with photoluminescence spectros- 
copy. These studies are briefly summarized. (WHK) 


43983 (SAND—84-0643C) Laser spectroscopy studies of 
recombination at isoelectronic oxygen centers in ZnTe. Jones, 
E.D.; Hjalmarson, H.P.; Norris, C.B. (Sandia National 
Labs., Albuquerque, NM (USA)). 1984. Contract AC04- 
76DPO00789. Sp. (CONF-840875—2). NTIS, PC A02/MF 
AO0l; 1; GPO Dep. File Number DE84016112. 

From International conference on luminescence; Madison, 
WI, USA (13 Aug 1984). 

Portions are illegible in microfiche products. 

Luminescence and excitation spectroscopy have been per- 
formed on the isoelectronic oxygen center in ZnTe at 10 K. The 
results indicate that bound excitons can be formed at the oxygen 
center by rapid energy transfer from a principal bound exciton (A°, 
X). At low temperatures, this process appears to be important com- 
pared to the sequential electron capture, hole capture mechanism. 
10 references, 2 figures. 


43984 (YJT—84-04) Sorption of strontium, cesium, 
nickel, iodine and carbon in concrete. Hietanen, R.; Kae- 
maeraeinen, E.L.; Alaluusua, M. (Voimayhtioeiden Ydinjae- 
tetoimikunta, Helsinki (Finland)). Feb 1984. 25p. NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE84703042. 

Concrete have been suggested to use as contruction material 
for the respositories of low and medium level radioactive wastes. In 
this study the sorption of the most important radionuclides in low 
and medium level wastes, strontium, cesium, iodine, nickel and 
carbon, was studied. The determinations were made at ambient at- 
mospheric conditions with natural groundwaters from nuclear 
power plant sites (Haestholmen and Olkiluoto). The samples were 
crushed concrete and concrete coupons. The order of sorption ob- 
tained for crushed samples and coupons was Ksub(d)sup(Ni) > 
Ksub(d)sup(C) > Ksub(d)sup(Cs) > Ksub(d)sup(I) > 
Ksub(d)sup(Sr). Autoradio graphy was used for detection of differ- 
ences in sorption on the cement fraction and on the sand ballast. 
The sorption of cesium and carbon occured on the sand fraction. 
Iodine was mainly sorbed by the cement. For strontium and nickel 
there was no clear difference in sorption between cement and sand 
ballast. The mean values of the penetration depths of studied ra- 
dionuclides into concrete coupons were calculated assuming the 
same Ksub(d)-value per mass for crushed concrete and coupons. 
The order of the penetration depth was Sr > I > C > Cs. 


43985 Ion-beam and laser mixing of nickel overlayers on 
silicon carbide. Narayan, J.; Fathy, D.; Holland, O.W.; Ap- 
pleton, B.R.; Davis, R.F.; Becher, P.F. (Solid State Divi- 
sion, Oak Ridge National Laboratory, Oak Ridge, Tennes- 
see 37831). Journal of Applied Physics; 56: No. 6, 1577- 
1582(15 Sep 1984). Contract W-7405-ENG-26. 

We have investigated ion-beam and laser mixing of Ni over- 
layers on silicon carbide substrates using cross-section and analyti- 
cal techniques of electron microscopy, and ion scattering and chan- 
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neling techniques. The thickness of the overlayers was varied from 
200 to 500 A on both crystalline and polycrystalline substrates of 
silicon carbide. The thickness of the ion-beam mixed region was 
found to increase with increasing dose of the implanted ions. The 
laser mixing was obtained only within a critical window of the 
pulse energy density (1.15 +- 1.25 J cm™?) of a ruby laser (wave- 
length 0.693 ym, and pulse duration 28 x 10~® s). The structure of 
the mixed region was found to be amorphous, with occasional pres- 
ence of crystalline nickel silicide (NieSi) islands. The laser-mixed 
SiC specimens showed a considerable improvement (>35%) in 
their fracture strength. 


43986 Phase transformation and impurity redistribution 
during pulsed laser irradiation of amorphous silicon layers. 
Narayan, J.; White, C.W.; Holland, O.W.; Aziz, M.J. (Solid 
State Divison, Oak Ridge National Laboratory, Oak Ridge, 
Tennessee 37831). Journal of Applied Physics; 56: No. 6, 
1821-1830(15 Sep 1984). Contract W-7405-ENG-26. 

Microstructural changes and impurity redistribution have 
been studied in *°Si*-, As*-, &Cu*-, and 1°In* -implanted, laser- 
annealed amorphous silicon layers for various pulse energy densi- 
ties. Electron microscopy showed the formation of two distinct po- 
lycrystalline regions after irradiation with pulse energy densities 
below the threshold for "defect-free” annealing. A large polycrys- 
talline (LP) region is found at the surface; a fine polycrystalline 
(FP) region lies below the LP and any remaining amorphous mate- 
rial. The extent of impurity redistribution, determined by Ruther- 
ford backscattering measurements, was much greater in the LP 
region than in the FP region, indicating a very short melt lifetime 
in the latter. Accumulation of Cu and In at the free surface was 
found, indicating motion of an interface towards the free surface 
during growth of the large polycrystals. Similarly, accumulation 
was found at the FP-amorphous Si boundary, indicating motion of 
an interface away from the free surface during growth of the fine 
polycrystals. The LP thickness was found to correspond to the 
maximum depth of melting calculated by a heat-flow program. 
These results indicate that the FP layer forms by explosive crystal- 
lization. 


43987 Local bonding arrangements of boron in doped hy- 
drogenated amorphous silicon. Greenbaum, S.G.; Carlos, 
W.E.; Taylor, P.C. (U.S. Naval Research Laboratory, 
Washington, DC 20375). Journal of Applied Physics; 56: No. 
6, 1874-1877(15 Sep 1984). Contract AI02-80CS83116. 

Analysis of boron-11 NMR line widths in films of boron- 
doped hydrogenated amorphous silicon yields structural informa- 
tion concerning coordination and nearest-neighbor bonding of the 
dopant atoms. A heavily doped (10 at. %, B) film exhibits two dis- 
tinct boron sites, both of them being three-fold coordinated. A 
second sample containing 0.7 at.% B shows only one boron site, 
also threefold coordinated. Annealing studies of the latter sample 
suggest the formation of B-Si bonds as the hydrogen is driven off. 
The *'B linewidth of a compensated film (containing 0.7 at. % B 
and 0.6 at. % P) is comparable to that of the uncompensated 
sample. ''B spin-spin relaxation (T2) measurements indicate that the 
boron sites are clustered in all three materials. 


43988 Direct imaging of dopant distributions in silicon by 
scanning transmission electron microscopy. Pennycook, S.J.; 
Narayan, J. (Solid State Division, Oak Ridge National Lab- 
oratory, Oak Ridge, Tennessee 37831). Applied Physics Let- 
ters; 45: No. 4, 385-387(15 Aug 1984). Contract AC05- 
84OR21400. 


The first direct images of dopant distributions in Si have 
been observed using scanning transmission electron microscopy, by 
detecting Rutherford-scattered transmitted electrons. Strong atomic 
number (Z) contrast is obtained allowing images to be formed of Bi 
at concentrations of the order of 0.2 to 1 at. % and of Sb at con- 
centrations of 0.5 to 6 at. %. The image contrast from cross-section 
specimens correlated closely with the dopant concentration profiles 
determined by x-ray microanalysis and with Rutherford ion backs- 
cattering analysis of the bulk materials. This technique should 
prove extremely valuable for studying dopant segregation phenom- 
ena in semiconductors. 
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43989 Structural integrity of ion-implanted In/sub 0.2/ 
Ga/sub 0.8/As/GaAs strained-layer superlattice. Arnold, 
G.W.; Picraux, S.T.; Peercy, P.S.; Myers, D.R.; Dawson, 
L.R. (Sandia National Laboratories, Albuquerque, New 
Mexico 87185). Applied Physics Letters; 45: No. 4, 382-384(15 
Aug 1984). Contract AC04-76DP00789. 

The strain and lattice disorder introduced by room tempera- 
ture implantation (N, Si, Zn) into strained-layer superlattices (SLS) 
of In/sub 0.2/Ga/sub 0.8/As/ GaAs have been measured by canti- 
lever-beam techniques and by channeled and random Rutherford 
backscattering spectrometry. These measurements indicate that a 
maximum lateral compressive stress of ~5 x 10° dyn/cm? is in- 
duced for all the ions at fluences corresponding to deposited energy 
densities of about 107° keV/cm® into collisional processes. The 
compositional modulation of the SLS is maintained at fluences 
which exceed the yield stress value even in the presence of addi- 
tional implantation-induced stress and significant numbers of atomic 
displacements. 


43990 Optical absorption in ion-implanted lead lantha- 
num zirconate titanate ceramics. Seager, C.H.; Land, C.E. 
(Sandia National Laboratories, Albuquerque, New Mexico 
87185). Applied Physics Letters; 45: No. 4, 395-397(15 Aug 
1984). Contract AC04-76DP00789. 

Optical absorption measurements have been performed on 
unmodified and on ion-implanted lead lanthanum zirconate titanate 
ceramics using the photothermal deflection spectroscopy technique. 
Bulk absorption coefficients depend on the average grain size of the 
material while the absorption associated with the ion-damaged 
layers does not. The damage-induced surface absorptance correlates 
well with the photosensitivity observed in implanted PLZT de- 
vices, supporting earlier models for the enhanced imaging efficien- 
cy of the materials. 


43991 Comparison of trapping levels in GaAsP strained- 
layer superlattice structures and in their buffer layers. 
Barnes, C.E.; Biefeld, R.M.; Zipperian, T.E.; Osbourn, G.C. 
(Sandia National Laboratories, Albuquerque, New Mexico 
87185). Applied Physics Letters; 45: No. 4, 408-410(15 Aug 
1984). Contract AC04-76DP00789. 

Deep level transient spectroscopy measurements have been 
performed on pn junctions in a strained-layer superlattice (SLS) 
wafer composed of 240-A-thick alternating layers of GaP and 
GaAs/sub 0.3/P/sub 0.7/ grown by metalorganic chemical vapor 
deposition. Comparison of these results with data taken on a stand- 
ard alloy buffer layer of nearly the same average composition (18% 
As) reveals that in the SLS there are fewer types of traps, the trap 
concentrations are usually lower, the sample to sample variations 
across the wafer are much less, and the trap depth profiles are more 
uniform. Consequently, this comparison suggests that the SLS ma- 
terial is of better quality than the buffer which is mismatched to the 
underlying GaP substrate. 


43992 Effect of pressure and oxygen defects in divalent 
Chevrel-phase superconductors. Capone, D.W. II.; Guertin, 
R.P.; Foner, S.; Hinks, D.G.; Li, H.C. (Tufts University, 
Medford, Massachusetts 02155). Physical Review [Section] B: 
Condensed Matter; 29: No. 11, 6375-6377(1 Jun 1984). 

The pressure dependence of the superconducting transition 
temperature T/sub c/ is measured for several samples each of the 
divalent Chevrel-phase systems SnMo¢Ss, PbMo¢Ss, and EuMo¢Ss. 
The pressure dependence of T/sub c/ scales with T/sub c/ and 
each system has the same scale factor. The data are discussed in 
terms of oxygen defects systematically introduced into each system 
and in terms of the lattice constants. Oxygen defects inadvertently 
introduced into Chevrel-phase superconducting systems may ac- 
count for the wide variation of T/sub c/ quoted in the literature. 


43993 Minority-carrier diffusion lengths in GaP/GaAs/ 
sub x/P/sub 1-x/ strained-layer superlattices. Gourley, P.L.; 
Biefeld, R.M.; Zipperian, T.E.; Wiczer, J.J. (Sandia Nation- 
al Laboratories, Albuquerque, New Mexico 87185). Applied 
Physics Letters; 44: No. 10, 983-985(15 May 1984). Contract 
AC04-76DP00789. 
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We have made the first measurements of the minority-carrier 
diffusion lengths L/sub parallel/ and L/sub perpendicular/ respec- 
tively in both n- and p- type GaP/GaAs/sub x/P/sub 1-x/ <100> 
strained-layer superlattices (SLS’s) in directions parallel and per- 
pendicular to the interfaces. Using room-temperature optical tech- 
niques, we find that L/sub perpendicular/roughly-equal0.1 jm, 
which is more than an order of magnitude smaller than L/sub par- 
allel/roughly-equal1.5 ym. The latter is comparable to that meas- 
ured in the bulk materials which comprise the SLS layers, while 
the former demonstrates the existence of large potential barriers in 
both the conduction and valence bands. 


43994 Hole traps and trivalent silicon centers in metal/ 
oxide/silicon devices. Lenahan, P.M.; Dressendorfer, P.V. 
(Sandia National Laboratories, Albuquerque, New Mexico 
87185). Journal of Applied Physics; 55: No. 10, 3495-3499(15 
May 1984). Contract AC04-76DP00789. 

We report electron spin resonance (ESR) measurements of 
E’-center (a “trivalent silicon” center in SiO.) density as well as ca- 
pacitance versus voltage (C-V) measurements on y-irradiated 
metal/oxide/silicon (MOS)= structures. We also report a consider- 
able refinement of earlier ESR measurements of the dependence of 
radiation-induced P/sub b/ -center (a “trivalent silicon” center at 
the Si/SiO2 interface) occupation as a function of the Fermi level at 
the Si/SiO2 interface. These measurements indicate that the P/sub 
b/ centers are neutral when the Fermi level is at mid-gap. Since the 
P/sub b/ centers are largely responsible for the radiation-induced 
interface states, one may take AV/sub mg/ C/sub ox//e (where 
AV/sub mg/ is the "mid-gap” C-V shift, C/sub ox/ is the oxide ca- 
pacitance, and e is the electronic charge) as the density of holes 
trapped in the oxide. We find that radiation-induced E’ density 
equals AV/sub mg/ C/sub ox//e in oxides grown in both stream 
and dry oxygen. Etch-back experiments demonstrate that the E’ 
centers are concentrated very near the Si/SiO: interface (as are the 
trapped holes). Furthermore, we have subjected irradiated oxide 
structures to a sequence of isochronal anneals and find that the E’ 
density and AV/sub mg/ annealing characteristics are virtually 
identical. We conclude that the E’ centers are largely responsible 
for the deep hole traps in thermal SiO: on silicon. 


43995 Chromium silicide formation by ion mixing. 
Shreter, U.; So, F.C.T.; Nicolet, M. (California Institute of 
Technology, Pasadena, California 91125). Journal of Applied 
Physics; 55: No. 10, 3500-3504(15. May 1984). 

The formation of CrSic by ion mixing was studied as a func- 
tion of temperature, silicide thickness and irradiated interface. Sam- 
ples were prepared by annealing evaporated couples of Cr on Si 
and Si on Cr at 450 °C for short times to form Si/CrSie/Cr sand- 
wiches. Xenon beams with energies up to 300 keV and fluences up 
to 8 x 10'5 cm~? were used for mixing at temperatures between 20 
and 300 °C. Penetrating only the Cr/CrSiz interface at tempera- 
tures above 150 °C induces further growth of the silicide as a uni- 
form stoichiometric layer. The growth rate does not depend on the 
thickness of the initially formed silicide at least up to a thickness of 
150 nm. The amount of growth depends linearly on the density of 
energy deposited at the interface. The growth is temperature de- 
pendent with an apparent activation energy of 0.2 eV. Irradiating 
only through the Si/CrSiz interface does not induce silicide growth. 
We conclude that the formation of CrSiz by ion beam mixing is an 
interface-limited process and that the limiting reaction occurs at the 
Cr/CrSiz interface. 


43996 Correlation of photoluminescence and deep trap- 
ping in metalorganic chemical vapor deposited Al/sub x/Ga/ 
sub 1-x/As (0< or =x< or =0.40). Bhattacharya, P.K.; Su- 
bramanian, S.; Ludowise, M.J. (Oregon State University, 
Department of Electrical and Computer Engineering, Cor- 
vallis, Oregon 97331). Journal of Applied Physics; 55: No. 10, 
3664-3668(15 May 1984). Contract AT06-81ER 10939. 
Shallow and deep level photoluminescence (PL) in metalor- 
ganic chemical vapor deposition grown Al/sub x/Ga/sub 1-x/As 
(O< or =x< or =0.40) are studied. Two sets of samples grown 
under different conditions are compared. The growth conditions 
are chosen to produce a large density of deep levels in one case and 
to minimize the deep level density in the other case. The 0.82-eV 
EL2 electron trap and four other dominant electron traps with acti- 


ERA-9/21 / 5862 


vation energies E/sub T/ ranging from 0.25 to 0.62 eV are identi- 
fied. The concentrations of the four other traps are observed to in- 
crease with Al content in those samples grown under trap-produc- 
ing conditions, and the traps are nearly absent in the other set of 
samples. The PL intensity is inversely proportional to trap concen- 
trations. The trap densities are related to background contamination 
in the growth ambient, most likely HzO and Oz, leading to the 
speculation that two traps with E/sub T/ = 0.35 eV and E/sub T/ 
= 0.25 eV involve Al and O complexes. Hole traps have also been 
observed but show no definite trends with x or the growth ambient. 
Radiative centers up to 400 meV deep exhibit more intense PL in 
samples grown under larger V/III ratios. 


43997 Free carrier lifetime in semi-insulating GaAs from 
time-resolved band-to-band photoluminescence. Weiner, J.S.; 
Yu, P.Y. (Department of Physics, University of California, 
Berkeley, California 94720 and Materials and Molecular Re- 
search Division, Lawrence Berkeley Laboratory, Berkeley, 
California 94720). Journal of Applied Physics; 55: No. 10, 
3889-3891(15 May 1984). Contract AC03-76SF00098. 

Time-resolved band-to-band photoluminescence offers a 
quick and contactless technique for determining the photoexcited 
free carrier lifetime in GaAs samples with deep traps. 


43998 Low-temperature oxygen diffusion in _ silicon. 
Hansen, W.L.; Pearton, S.J.; Haller, E.E. (Lawrence Berke- 
ley Laboratory, University of California, Berkeley, Califor- 
nia 94720). Applied Physics Letters; 44: No. 9, 889-891(1 May 
1984). Contract AC03-76SF00098. 

Using the formation of the proposed neutral acceptor-hy- 
droxyl complex AOH as a marker, the diffusion coefficient of a 
mobile oxygen species introduced in p-type silicon from a plasma 
source at near ambient temperatures is determined to be Do = 3.0 x 
10~'° exp(-3.0/kT) cm? s~4. At 35 °C the diffusion of this unbound 
oxygen species is 30 times faster than the effective diffusion of 
atomic H introduced in a similar manner. An activation energy of 
1.60 eV is found for the thermal dissociation of this oxygen species 
bound to boron. 


43999 Snoidal sine-Gordon kinks and renormalization ef- 
fects in specific heat of TMMC [(CHs;),NMnCl;] and CsNiF3. 
Hammer, C.L.; Shrauner, J.E. (Ames Laboratory and De- 
partment of Physics, Iowa State University, Ames, Iowa 
50011). Physical Review [Section] B: Condensed Matter; 29: 
No. 9, 5017-5022(1 May 1984). Contract AC02- 
78ER04915;W-7405-ENG-82. 

The statistical mechanics of renormalized snoidal sine- 
Gordon kinks is applied to the specific heat in (CHs)4NMncCls 
(TMMC) and CsNiFs in external magnetic fields. 


44000 Measurement of phonon densities of states for pure 
and hydrogenated amorphous silicon. Kamitakahara, W.A.; 
Shanks, H.R.; McClelland, J.F.; Buchenau, U.; Gompf, F.; 
Pintschovius, L. (Kernforschungszentrum Karlsruhe GmbH, 
Institut fuer Nukleare Festkoerperphysik, D-7500 Karlsruhe, 
Federal Republic of Germany and Ames Laboratory, U. S. 
Department of Energy and Department of Physics, Iowa 
State University, Ames, Iowa 50011). Physical Review Let- 
ters; 52: No. 8, 644-647(20 Feb 1984). 

Vibrational spectra for a-Si and a-SiH/sub 0.12/ have been 
measured by inelastic neutron scattering, directly yielding the 
phonon density of states for the former material, and the partial 
phonon density of states for H vibrations for the latter. The rel- 
evance of these results to the interpretation of infrared and Raman 
spectra is discussed. 


44001 Inelastic neutron scattering. from low-frequency 
(00q) longitudinal lattice modes in graphite-SbCl; intercala- 
tion compounds. Eklund, P.C.; Yeh, V.; Smith, H.G.; Nick- 
low, R.; Al-Jishi, R.; Dresselhaus, G. (Department of Phys- 
ics and Astronomy, University of Kentucky, Lexington, 
Kentucky 40506). Physical Review [Section] B: Condensed 
Matter; 29: No. 4, 2138-2141(15 Feb 1984). Contract W- 
7405-ENG-26. 
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Results of inelastic neutron scattering experiments on a 
stage-2 and -4 graphite-SbCl; intercalation compound are reported. 
A one-dimensional Born—von Karman model is applied to inter- 
pret the data. Comparison of the results for SbCl;-intercalated 
graphite with other recently reported neutron data for intercalation 
compounds suggests systematic trends in the magnitudes of the 
interactions. 


44002 Pulsed-laser melting of amorphous silicon: Time- 
resolved measurements and model calculations. Lowndes, 
D.H.; Wood, R.F.; Narayan, J. (Solid State Division, Oak 
Ridge National Laboratory, Oak Ridge, Tennessee 37831). 
Physical Review Letters; 52: No. 7, 561-564(13 Feb 1984). 
Contract W-7405-ENG-26. 

It is demonstrated that the thermal conductivity of self-ion— 
implanted, amorphized silicon is an order of magnitude less than 
that of crystalline silicon and is by far the dominant parameter de- 
termining the dynamical response of the ion-implanted silicon 
system to pulsed-laser radiation; the latent heat and melting temper- 
ature of amorphous silicon are relatively unimportant. Transmission 
electron microscopy indicates that bulk nucleation occurs in the 
highly undercooled liquid phase; a model simulating this effect is 
presented. 


44003 A mathematical model of the coupled fluid me- 
chanics and chemical kinetics in a chemical vapor deposition 
reactor. Coltrin, M.E.; Kee, R.J.; Miller, J.A. (Sandia Na- 
tional Lab., Laser and Atomic Physics Div., Albuquerque, 
NM). Journal of the Electrochemical Society; 131: No. 2, 425- 
433(Feb 1983). 

The authors describe a numerical model of the coupled gas- 
phase hydrodynamics and chemical kinetics in a silicon chemical 
vapor deposition (CVD) reactor. The model, which includes a 20- 
step elementary reaction mechanism for the thermal decomposition 
of silane, predicts gas-phase temperature, velocity, and chemical 


species concentration profiles. It also predicts silicon deposition 
rates at the heated reactor wall as a function of susceptor tempera- 
ture, carrier gas, pressure, and flow velocity. The authors find ex- 
cellent agreement with experimental deposition rates, with no ad- 
justment of parameters. The model indicates that gas-phase chemi- 
cal kinetic processes are important in describing silicon CVD. 


44004 Incoherent focused radiation for activation of im- 
planted InP. Lorenzo, J.P.; Davies, D.E.; McNally, P.J.; 
Ryan, T.G.; Soda, K.J. (Rome Air Development Center, 
Hanscom AFB, MA 01731 Comsat Laboratories Clarksburg 
MD 20871). pp 683-688 of Laser solid interactions and tran- 
sient thermal processing of materials. Vol. 13. Narayan, J.; 
Brown, W.L.; Lemons, H.A. Amsterdam, Netherlands; El- 
sevier Science Pub. (1983). (CONF-8211153—). 

From MRS symposium on laser-solid interactions and tran- 
sient thermal processing of materials; Boston, MA, USA (1 Nov 
1982). 

InP layers implanted with Si* ions are successfully activated 
through the use of a focused incoherent energy source. High mobil- 
ity values and excellent carrier concentrations, both directly com- 
parable to values attained using conventional furnace annealing, are 
achieved with this technique. Under optimized anneal conditions, 
electrical evaluation also indicates no surface anomalies such as 
those encountered with pulsed laser or electron beam annealed InP. 
The annealing technique described here makes use of the output 
from two broad spectrum 1000 watt incandescent sources. Through 
the use of elliptical mirrors, a combined thermal image of these 
sources is formed as the output at a common focus. The sample is 
placed at this focus during the anneal cycle. Anneal time is con- 
trolled electronically and for these experiments is varied for 1 to 15 
sec. Substrate temperature is measured with a low-mass thermocou- 
ple recorder readout system placed at the focus in contact with the 
sample. Annealing temperatures range from 750°C to 950°C. To 
prevent phosphorus loss and other surface anomalies, dielectric en- 
capsulation and a solid phosphorus proximity source technique are 
examined. While the proximity technique has proven useful, PSG/ 
SiOz double layered dielectric encapsulants appear to provide the 
most consistent results. 
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44005 Pulsed UV laser irradiation of ZnS films on Si and 
GaAs. Reehal, H.S.; Gallego, J.M.; Hawkins, G.; Thomas, 
C.B. (Department of Applied Physics, University of Brad- 
ford, BD7 1DP). pp 677-682 of Laser solid interactions and 
transient thermal processing of materials. Vol. 13. Narayan, 
J.; Brown, W.L.; Lemons, H.A. Amsterdam, Netherlands; 
Elsevier Science Pub. (1983). (CONF-8211153—). 

From MRS symposium on laser-solid interactions and tran- 
sient thermal processing of materials; Boston, MA, USA (1 Nov 
1982). 

Pulsed XeCl (308 nm) and XeF (351 nm) laser annealing of 
undoped and Mn-implanted single crystal and polycrystalline ZnS 
films deposited upon either Si or GaAs substrates is described. An- 
nealing energy densities in the range about 0.6 2.5 J cm~? have been 
employed, with the specimens held under an Ar environment at 
about 100-200 psig pressure. Film thicknesses in the range about 0.2 
- 1.0 pm have been investigated, with the substrates cleaned in vari- 
ous ways prior to deposition. In all the cases investigated, laser an- 
nealing results in polycrystalline regrowth of the films as shown by 
RHEED analysis. Furthermore the RHEED patterns obtained are 
consistent with the presence of both the cubic and the hexagonal 
phases of ZnS, except for thin ( about 0.2 ym thick) films annealed 
above about 2 J cm™*. These show a purely cubic structure on both 
Si and GaAs, possibly due to regrowth from the underlying cubic 
substrates. 


44006 Rapid isothermal annealing of Si implanted semi- 
insulating GaAs by means of high frequency induction heat- 
ing. Cetronio, A.; Bujatti, M.; Ciceroni, S.; D’Eustacchio, P. 
(SELENIA S.p.A., Research Laboratories, Via Tiburtina, 
00131 ROMA). pp 641-646 of Laser solid interactions and 
transient thermal processing of materials. Vol. 13. Narayan, 
J.; Brown, W.L.; Lemons, H.A. Amsterdam, Netherlands; 
Elsevier Science Pub. (1983). (CONF-8211153—). 

From MRS symposium on laser-solid interactions and tran- 
sient thermal processing of materials; Boston, MA, USA (1 Nov 
1982). 

: Experimental results obtained by rapid isothermal annealing 
of Si implanted semi-insulating GaAs are presented and compared 
with results obtained by electron-beam and conventional furnace 
annealing. We shall show that for high Cr-doped material the prob- 
lem of redistribution cannot be avoided and that for undoped mate- 
rial, this technique yields very good activation (near 100%) and 
high mobility (approximately 4400 cm?/V.sec). 


44007 Neutron activation measurements of As and Ga 
loss during transient annealing of GaAs. Rose, A.; Adams, 
F.M.; Lawson, E.M.; Pollock, J.T.A.; Scott, M.D.; Wil- 
liams, J.S. (CSIRO, Division of Chemical Physics, 
L.H.R.L., N.S.W. 2232). pp 633-639 of Laser solid interac- 
tions and transient thermal processing of materials. Vol. 13. 
Narayan, J.; Brown, W.L.; Lemons H.A. Amsterdam, Neth- 
erlands; Elsevier Science Pub. (1983). (CONF-8211153—). 

From MRS symposium on laser-solid interactions and tran- 
sient thermal processing of materials; Boston, MA, USA (1 Nov 
1982). 

' Significant dissociation is normally detected under non-opti- 
mised transient annealing of GaAs. The authors have utilised neu- 
tron activation to measure As and Ga loss from virgin and implant- 
ed material annealed under various transient conditions. Comple- 
mentary RBS data are reported. In particular, surface dissociation 
has been measured as a function of pulsed ruby laser power and for 
several combinations of time and surface temperature using an inco- 
herent light source and a vitreous carbon strip heater. The results 
indicate that neutron activation analysis offers a powerful tool to 
identify the conditions required to minimise GaAs dissociation 
during annealing. For example, ruby laser pulses of energy 0.29- 
1.38 J cm~? caused As loss of 4 - 90 x 10'*cm™2. 


44008 Transient annealing of ion implanted gallium arse- 
nide. Williams, J.S. (JMRC, Faculty of Engineering, Royal 
Melbourne Institute of Technology, Melbourne 3000). pp 
621-632 of Laser solid interactions and transient thermal 
processing of materials. Vol. 13. Narayan, J.; Brown, W.L.; 
Lemons, H.A. Amsterdam, Netherlands; Elsevier Science 
Pub. (1983). (CONF-8211153—). 





36 MATERIALS 
3606 Other Materials 


From MRS symposium on laser-solid interactions and tran- 
sient thermal processing of materials; Boston, MA, USA (1 Nov 
1982). 

, This paper provides a brief overview of the application of 
transient annealing to the removal of ion implantation damage and 
dopant activation in GaAs. It is shown that both the liquid phase 
and solid phase annealing processes are more complex in GaAs 
than those observed in Si. Particular attention is given to observa- 
tions of damage removal, surface dissociation, dopant redistribution, 
solubility and the electrical properties of GaAs. The various anneal- 
ing mechanisths are discussed and areas in need of further investiga- 
tion are identified. 


44009 Applications of a continuous wave incoherent light 
source (CWILS) to semiconductor processing. Harrison, H.B.; 
Adams, F.M.; Cornich, B.; Johnson, S.T.; Short, K.T.; Wil- 
liams, J.S. (J.M.R.C. Faculty of Engineering, Royal Mel- 
bourne Institute of Technology, Melbourne, 3000). pp 393- 
399 of Laser solid interactions and transient thermal proc- 
essing of materials. Vol. 13. Narayan, J.; Brown, W.L.; 
Lemons, H.A. Amsterdam, Netherlands; Elsevier Science 
Publishing (1983). (CONF-8211153—). 

From MRS symposium on laser-solid interactions and tran- 
sient thermal processing of materials; Boston, MA, USA (1 Nov 
1982). 

: Results which highlight applications of a continuous wave 
incoherent light source in the processing of semiconductor devices 
are presented. In particular, damage removal and activation of ion 
implanted gallium arsenide is demonstrated for both capless and 
capped annealing of low dose implants at temperatures of > 800°C 
for times < 10s. For gallium arsenide FET applications, we dem- 
onstrate that it is possible to simultaneously carry out activation, 
contacting and interconnection steps by utilizing thermomigration 
processes which are not available with conventional furnace proc- 
essing. In silicon the authors demonstrate that shallow multi layer 
bipolar structures can be successfully fabricated with anneal cycles 
that lead to supersaturation effects and negligible diffusion. 


44010 Optical and electrical properties of CdTe laser-syn- 
thetized. Baufay, L.; Andrew, R.; Laude, L.D.; Pigeolet, A. 
(Universite de l’Etat, Avenue Maistriau, 23 7000 MONS). 
pp 665-670 of Laser solid interactions and transient thermal 
processing of materials. Vol. 13. Narayan, J.; Brown, W.L.; 
Lemons, H.A. Amsterdam, Netherlands; Elsevier Science 
Pub. (1983). (CONF-8211153—). 

From MRS symposium on laser-solid interactions and tran- 
sient thermal processing of materials; Boston, MA, USA (1 Nov 
1982). 

: Optical and electrical characterization of CdTe synthetized 
by laser irradiation of a multilayer film of alternately Cd and Te is 
achieved. Optical absorption measurements evidence the good qual- 
ity of these films and show that they have behaviour comparable to 
the single crystal. The influence of the irradiation conditions on the 
electrical properties of such CdTe films is discussed; they are com- 
pared to single crystal from the point of view of resistivity. It is 
shown that it is possible to prepare by this means samples devoid of 
impurity states in the middle of the forbidden gap. Finally, the oh- 
micity of Au, Al, Cr, ITO and non irradiated Cd/Te sandwich con- 
tacts is tested. 


44011 Electrical defect analysis following pulsed laser ir- 
radiation of unimplanted GaAs. Pribat, D.; Bougoin, J.C.; 
Croset, M.; Delage, S.; Diemegard, D.; Srivastava, P.C. 
(Thomson-CSF/LCR, Domaine de Corbeville, 91401 
Orsay). pp 647-652 of Laser solid interactions and transient 
thermal processing of materials. Vol. 13. Narayan, J.; 
Brown, W.L.; Lemons, H.A. Amsterdam, Netherlands; El- 
sevier Science Publishing (1983). (CONF-8211153—). 

From MRS symposium on laser-solid interactions and tran- 
sient thermal processing of materials; Boston, MA, USA (1 Nov 
1982). 

; Current-voltage, capacitance-voltage and defect spectrosco- 
py techniques are used to characterize the electrical properties of 
GaAs crystals after pulsed laser irradiation with either a Nd-YAG 
or a Ruby laser. I(V) and C(V) measurements performed in con- 
junction on Au/GaAs Schottky structures after laser irradiation at 
low energy density show an important barrier lowering, of the 
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order of 300mV. Carrier compensation up to 6x10'®/cm® is ob- 
served in a subsurface layer whose thickness increases with deposit- 
ed laser energy density. D.L.T.S. is used to study the tail of laser 
induced defects behind the heavily compensated layer. Finally the 
results are compared to those obtained following conventional ther- 
mal treatment. 


44012 Detailed examination of time-resolved pulsed 
Raman temperature measurements of laser annealed silicon. 
Jellison, G.E. Jr.; Lowndes, D.H.; Wood, R.F. (Oak Ridge 
National Lab., TN). Materials Research Society Symposia 
Proceedings; 13: 35-40(1983). Contract W-7405-ENG-26. 

Raman temperature measurements during pulsed laser an- 
nealing of Si by Compaan and co-workers are critically examined. 
It has been shown previously that the Stokes to anti-Stokes ratio 
depends critically upon the optical properties of silicon as a func- 
tion of temperature. These dependences, coupled with the large 
spatial and temporal temperature gradients normally found immedi- 
ately after the high reflectivity phase, result in large variations in 
the calculated temperature depending upon the probe laser pulse 
width and the pulse-to-pulse and spatial variations in the annealing 
pulse energy density. 


44013 Effect of pulse duration on the annealing of ion 
implanted silicon with a XeCl excimer laser and solar cells. 
Young, R.T.; Narayan, J.; Christie, W.H.; van der Leeden, 
G.A.; Rothe, D.E.; Sandstrom, R.L. (Oak Ridge National 
Lab., TN). Materials Research Society Symposia Proceedings; 
13: 401-406(1983). Contract W-7405-ENG-26. 

The advantage of pulsed excimer lasers for semiconductor 
processing are reviewed. Studies of XeCl excimer laser annealing 
with pulses of 25 and 70 nsec duration and energy densities in the 
range from 0.5-3.0 J/cm? are discussed. The annealing characteris- 
tics are described in terms of the results of melt depth, dopant pro- 
file spreading, and electrical properties (sheet resistivity, diode 
characteristics) measurements. Solar cells with efficiencies as high 
as 16.7% Am1 have been fabricated using glow discharge implanta- 
tion and XeCl laser annealing. 


44014 Dopant incorporation during solidification. White, 
C.W.; Zehner, D.M.; Narayan, J.; Holland, O.W.; Appleton, 
B.R. (Oak Ridge National Lab., TN). Materials Research So- 
ciety Symposia Proceedings; 13: 287-296(1983). Contract W- 
7405-ENG-26. 

Incorporation of Group III, IV, V dopants in silicon occurs 
as a result of solute trapping during laser annealing. Distribution 
coefficients and substitutional solubilities are far greater than equi- 
librium values, and can be functions of growth velocity and crystal 
orientation. Mechanisms limiting dopant incorporation at high con- 
centrations are identified and discussed. 


44015 Coherent precipitate formation in pulsed-laser and 
thermally-annealed, ion-implanted Si. Appleton, B.R.; Nar- 
ayan, J.; Holland, O.W.; Pennycook, S.J. (Oak Ridge Na- 
tional Lab., TN). Materials Research Society Symposia Pro- 
ceedings; 13: 281-286(1983). Contract W-7405-ENG-26. 

It will be shown that under suitable conditions ion implanted 
impurities in Si can precipitate and grow coherently within the 
single crystal lattice during recrystallization induced by pulsed laser 
or thermal annealing. Ion channeling and transmission electron mi- 
croscopy (TEM) were used to characterize such precipitates in Si 
implanted with T1 and annealed with a pulse ruby laser. The orien- 
tations of these precipitates where determined from TEM and de- 
tailed angular scans using ion scattering channeling. The nucleation 
and precipitation processes will be discussed in terms of differences 
in the liquid and solid phase regrowth mechanisms. 


44016 Solid-phase-epitaxial growth of ion implanted sili- 
con using CW laser and electron beam annealing. Narayan, 
J.; Holland, O.W.; Olson, G.L. (Oak Ridge National Lab., 
TN). Materials Research Society Symposia Proceedings; 13: 
155-163(1983). Contract W-7405-ENG-26. 

The nature of residual damage in As*, Sb*, and In* implant- 
ed silicon after CW laser and e~ beam annealing has been studied 
using plan-view and cross-section electron microscopy. Lattice lo- 
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cation of implanted atoms and their concentrations were deter- 
mined by Rutherford backscattering and channeling techniques. 
Maximum substitutional concentrations achieved by furnace anneal- 
ing in a temperature range of 500-600°C have been previously re- 
ported and greatly exceeded the retrograde solubility limits for all 
dopants studied. Higher temperatures and SPE growth rates char- 
acteristic of electron or CW laser annealing did not lead to greater 
incorporation of dopant within the lattice and often resulted in 
dopant precipitation. Dopant segregation at the surface was some- 
times observed at higher temperatures. 


44017 Amorphous phase trapping as a result of pulsed 
laser irradiation of silicon. Wood, R.F. (Oak Ridge National 
Lab., TN). Materials Research Society Symposia Proceedings; 
13: 83-88(1983). Contract W-7405-ENG-26. 

It is concluded that large interface undercooling of ~ 300 
deg are not likely to occur during pulsed laser annealing and that 
the observed liquid to amorphous phase transition is not a purely 
thermodynamic effect. It is then shown that the formation of the 
amorphous phase can be understood on the basis of a kinetic rate 
model which makes large undercoolings of the interface unneces- 
sary. 
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44018 (CONF-8410131—1-Abst.) Supported liquid mem- 
branes. Danesi, P.R. (Argonne National Lab., IL (USA)). 
1984. Contract W-31-109-ENG-38. 1lp. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE84016322. 

From International school of solvent extraction; Barcelona, 
Spain (1 Oct 1984). 

The possibility of utilizing thin layers of organic solutions of 
solvent extraction reagents, immobilized on microporous inert sup- 
ports interposed between two aqueous solutions, for selectively re- 
moving metal ions from a mixture represents an attractive alterna- 
tive to liquid-liquid extraction. A detailed knowledge of the liquid- 
liquid extraction equilibria and mass transfer kinetics is required to 
understand and to describe quantitatively the rate laws which con- 
trol the permeation of metal species through Supported Liquid 
Membranes (SLM) and to exploit them for separation processes. 
This paper attempts to understand the mechanism of transport 
through SLM. 


44019 (DESY-SR—83-01) Method for the quantitative 
determination of synchrotron radiation X-ray spectra for ab- 
solute XRF-trace element detection. Tolkiehn, G.; Petersen, 
W. (Deutsches Elektronen-Synchrotron (DESY), Hamburg 
(Germany, F.R.)). Jan 1983. 16p. NTIS (US Sales Only), 
PC A02/MF AOl1. File Number DE84751955. 

In the X-ray energy range the principal calculability of the 
synchrotron radiation flux-density and polarisation spectra is limited 
in practice by the fact that the essential parameters of vertical elec- 
tron beam cross-section and -divergence are not well known due to 
instabilities that can occur at higher stored currents. This difficulty 
in calculating absolute X-ray spectra from first principles can be 
overcome by a semi-empirical method: By a polarisation measure- 
ment over a large energy range, effective electron beam parameters 
can be defined that lead to reliable calculated X-ray flux-density 
and polarisation spectra. With these data experimental scattering 
spectra could be verified extremely well on an absolute scale over 
an energy range of 2 keV to 35 keV. This is a necessary premise 
for the development of a method of absolute mass determination 
from XRF-spectra with synchrotron radiation excitation. 


44020 (EGG-M—15984) Precise measurement of fuel 
content of irradiated and nonirradiated materials. Harker, 
Y.D.; Napper, P.R.; Proctor, A.E. (EG and G Idaho, Inc., 
Idaho Falls (USA)). 1984. Contract AC07-761D01570. 6p. 
(CONF-840734—20). NTIS, PC A02/MF AOl; 1; GPO 
Dep. File Number DE84015542. 
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From 25. annual meeting of the Institute of Nuclear Materi- 
als Management; Columbus, OH, USA (15 Jul 1984). 

Portions are illegible in microfiche products. 

This paper discusses the application of precise reactivity 
measurements in the Advanced Reactivity Measurement Facility at 
Idaho National Engineering Laboratory (INEL) to determine th 
fuel content in irradiated and nonirradiated materials. Different 
methods of reactivity measurements and examples of how they 
have been are presented, which provides an insight in capabilities 
available to analyze samples with different geometrical sizes from 
small volumes ~ 100 cc to 12 ft long fuel pins and also samples 
with different fuel content ranges from ~ 2 mg to ~ 600 g. The 
overall accuracy of these measurements is ~ 0.5% (1c). 


44021 (Juel—1881) Investigation of the use of discharge 
gases such as air, No, O2, Ar, He in laser localized emission- 
spectroscopic analysis of graphitic materials. Doerge, W.; 
Mazurkiewicz, M.; Nickel, H. Ghasiuaiamemaiaan Jue- 
lich G.m.b.H. (Germany, F.R.). Inst. fuer Reaktorwerk- 
stoffe und Heisse Zellen; Technische Hochschule Aachen 
(Germany, F.R.)). Nov 1983. 153p. (in German). NTIS (US 
Sales Only), PC A08/MF A0O1. File Number DE84751814. 
Applying the present method, the maximum quantity of a re- 
actor graphite sample locally evaporated by one laser-beam is only 
about 8 yg. Turned into a laser-spark-plasma it can be analysed by 
Emission-Spectroscopy to obtain a quantitative determination of im- 
purities. To improve the achieved detection limits (0.1 to 25 ppm) 
the discharge atmospheres were changed and their influences on 
the line intensities and the temperatures in the plasma analysed. The 
self-absorption appearing in the laser-plasma can be avoided using 
Q.-Atmosphere which leads to an increase of line intensities as 
compared to air (factor: 2<Ksub(I-O2)<8). The reason is an ex- 
othermal C/O,-reaction which prevents a high temperature gradi- 
ent. In Ne- and Ar-atmosphere the self-absorption is amplified. The 
temperatures range from 8,000 K (in air) to 11,000 K (in On). In the 
laser-spark-plasma the flow of the laser-plasma is preserved. Com- 
pared to air there are amplifications particularly in Ar/O2-atmos- 
phere volume ratio 4:1 (factor: 2<Ksub(I-Ar/O2)<3), in He-at- 
mosphere the intensities decrease (0.5< Ksub(I-He)<0.9). The am- 
plification factors depend on the exitation- and ionization-energies 


of the lines. The exitation temperatures range from 20,000 K to 
30,000 K. 


44022 (K/PS—778) Testing and technical capabilities. 
Morrow, R.W.; Dill, M.S. (Oak Ridge Gaseous Diffusion 
Plant, TN (USA)). May 1984. Contract AC05-840T21400. 
9p. NTIS, PC A02/MF A0O1; 1; GPO Dep. File Number 
DE84016196. 

Portions are illegible in microfiche products. 

Capabilities of the following are outlined: state-of-the-art- 
services, measurement control and capabilities coordination, sam- 
pling and standard section, analytical technology section, environ- 
mental-industrial hygiene section, spectrochemical section, inorgan- 
ic and production control section, instrumentation and control sec- 
tion, instrument technology, and mass spectrometry-isotopic sec- 
tion. 


44023 (KFK—3679) Analytical chemistry of technetium. 
Pt. 1. Kanellakopulos, B. (Kernforschungszentrum Karls- 
ruhe G.m.b.H. (Germany, F.R.). Projekt Wiederaufarbei- 
tung und Abfallbehandlung). Jan 1984. 17p. (In German). 
(PWA—87/83). NTIS (US Sales Only), PC A02/MF AO1. 
File Number DE84751605. 

Pertechnetate ions can be quantitatively extracted with tetra- 
phenylarsoniumchloride in chloroform from weakly HNOs acid 
aqueous solutions. The extraction can be also performed when tech- 
netium is contained in saturated NaCl-solutions. Further, the 
method can be easily used for the isolation of technetium from 
leach solutions of simulated waste glass and other materials doped 
with technetium. For the determination of Tc-99 a liquid scintilla- 
tion system can be used. 


44024 (N—84-16030) Partial analysis of Insta-Foam. 
Chou, L.W. (Alabama A and M Univ., Huntsville (USA)). 
Dec 1983. 30p. NTIS, PC A99/MF AO1. 
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Insta-Foam, used as a thermal insulator for the non-critical 
area of the external tank during the prelaunch phase to minimize 
icing, is a two-component system. Component A has polyisocyan- 
ates, blowing agents, and stabilizers. Component B has the polyols, 
catalysts, blowing agents, stabilizers and fire retardant. The blowing 
agents are Freon 11 and Freon 12, the stabilizers are silicone surfac- 
tants, the catalysts are tertiary amines, and the fire retardant is tri- 
(beta-chloro-isopropyl) phosphate (PCF). High performance liquid 
chromatography (HPLC) was quantitatively identified polyols and 
PFC. 


44025 (N—84-16041) Studies of neutron and proton nu- 
clear activation in low-Earth orbit. Laird, C.E. (Eastern 
Kentucky Univ., Richmond (USA)). Dec 1983. 25p. NTIS, 
PC A99/MF AO1. 

The study of neutron and proton nuclear activation in low- 
Earth orbit reported in NASA CR-162051 has been continued with 
increasing emphasis given to primary and secondary neutron activa- 
tion. The previously reported activation due to protons has been 
modified to include: (1) flux attenuation caused by all inelastic reac- 
tions, (2) the modification of the proton flux distribution caused by 
sample covering material, and (3) the activation of the sample as a 
function of the distance into the sample from the surface of inci- 
dence. A method has been developed for including the effects on 
the activation of the finite width and length of the samples. The 
reactant product spectra produced by proton-induced reactions has 
been studied. Cross sections needed for neutron induced reactions 
leading to long-lived (half-life 1 day) radioisotopes have been iden- 
tified and, in some cases, compiled. 


44026 (PNL-SA—12114) TRU assay system and meas- 
urements. Brodzinski, R.L. (Pacific Northwest Lab., Rich- 
land, WA (USA)). Feb 1984. Contract AC06-76RL01830. 
12p. (CONF-830559—2). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE84015510. 

From Transuranic (TRU) waste assay workshop; Los 
Alamos, NM, USA (23 May 1983). 

The measurement of the transuranic content of nuclear prod- 
ucts or process residues has become increasingly important for the 
recovery of fissionable material from spent fuel elements, the identi- 
fication of commercial fuel elements which have not yet reached 
full burnup, the measurement and recovery of transuranics from 
discarded or stored waste materials, the determination of the trans- 
uranic content in high gamma activity waste material scheduled for 
disposal, compliance with 10CFR61 by land burial operators/ship- 
pers, and the satisfaction of accountability requirements. Active 
neutron interrogation techniques measure either the prompt neu- 
trons or the beta delayed neutrons from fission products following 
induced fission. These techniques normally only measure fissile 
transuranics (°U, 7°°Pu, and **1Pu) and are commonly applied 
only to contact handleable waste. Passive neutron interrogation 
techniques, on the other hand, are capable of measuring all transur- 
anics except 7*5U with adequate sensitivity and will work on both 
contact handleable and high gamma activity wastes. Since the pas- 
sive techniques are senstitive to a wider spectrum of transuranic 
isotopes than the active techniques, substantially less complex and 
less expensive than the active systems, and they have proven tech- 
niques for measuring small quantities of TRU in high gamma activi- 
ty packages, the passive neutron TRU assay technology was chosen 
for development into the instruments discussed in this paper. 


44027 (UCRL-Trans—11993) Cell of atomizer for analy- 
sis of high-temperature materials. Gavrish, A.A.; Guzeev, 
L.D.; Repnikov, N.N.; Tsyba, P.G.; Chuzhko, R.K.; Shakh, 
G.E. (Lawrence Livermore National Lab., CA (USA)). 7 
Aug 1984. Contract W-7405-ENG-48. Translation of Rus- 
sian patent specification No. 890168. 1lp. NTIS, PC A02/ 
MF AO1; 1; GPO Dep. File Number DE84016068. 

Portions are illegible in microfiche products. 

The cell is made in the form of a tubular graphite base with 
a protective coating containing carbides of niobium and tantalum. 
In order to improve the sensitivity and accuracy of analysis and in- 
crease resistance to thermal shocks, the coating consists of succes- 
sively applied layers =__..um carbide and tantalum carbide with 
a thickness ratio of frem 1:1 to 1:5 and a ratio of carbon to metal of 
0.96 to 9.°” in uicdium carbide and of 0.90 to 0.95 in tantalum car- 
bide. 
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44028 The role of surfactant precipitation and redissolu- 
tion in the adsorption of sulfonate on minerals. Celik, M.; 
Goyal, A.; Manev, E.; Somasundaran, P. (Columbia Univer- 
sity). SPEJ, Society of Petroleum Engineers Journal; 24: No. 
2, 233-239(Apr 1984). 

The presence of maxima and sometimes minima in the ad- 
sorption isotherms of surfactant on minerals has been attributed to 
various mechanisms involving micelle exclusion, impurities, surfac- 
tant composition, mineral morphology, etc. This study on the pre- 
cipitation of sulfonates with various inorganic ions (Na, K, NH,, 
Ca, Mg, and Al) and the subsequent redissolution when the surfac- 
tant concentration is increased shows a precipitation maximum to 
occur in the same surfactant concentration range where an adsorp- 
tion maximum is obtained. Simultaneous abstraction, precipitation, 
and adsorption experiments have been conducted using chromato- 
graphically purified dodecylbenzenesulfonate and Nakaolinite, and 
the results show the “abstraction vs. surfactant concentration” 
curves to exhibit a much more pronounced maximum than the real 
adsorption (abstraction minus precipitation) maximum. We suggest 
that the total abstraction of surfactant from the solution on contact 
with mineral phase, usually called “adsorption”, is a summation of 
both the “real” adsorption and precipitation and that the precipita- 
tion/redissolution phenomenon is one of the major reasons for the 
adsorption maxima. Introduction of oil into the system reduces the 
precipitation because of partitioning of the sulfonate between the 
oil and aqueous phases. Precipitation and adsorption data are used 
to derive possible mechanisms for the precipitation/redissolution 
phenomena. 


44029 Extraction of Am(III) from nitric acid by 
octyl(phenyl)-N,N-diisobutylcarbamoylmethylphosphine oxide- 
tri-n-buty! phosphate mixtures. Horwitz, E.P.; Kalina, D.G. 
(Argonne National Lab., IL). Solvent Extraction and Ion Ex- 
change; 2: No. 2, 179-200(1984). Contract W-31-109-ENG- 
38. 

The extraction behavior of Am(III) from nitric acid by 
octyl(phenyl)-N,N-diisobutylcarbamoylmethyphosphine oxides, 
OOD[IB]CMPO, in the presence of tributylphosphate, TBP, has 
been studied using diethylbenzene, decalin, and normal aliphatic hy- 
drocarbon diluents. Relative to OOD[IBJCMPO alone, mixtures of 
TBP and OOD[IB]CMPO show a slight enhancement in the extrac- 
tion of Am(III) from nitric acid solution above 2 M and a moderate 
decrease in extraction for lower acid concentrations. The net effect 
of TBP addition to OOD[IB]CMPO (as well as other selected car- 
bamoylmethylphosphoryl extractants) is a relative insensitivity of 
the distribution ratio of Am(III) to HNOs concentration in the 
range of 0.5 M to 6 M and facilitated stripping of Am(III) with 
dilute acid. Since a continuous variation study of Am(III) extrac- 
tion using mixtures of OOD[IBJCMPO and TBP at a fixed total 
concentration revealed no evidence of a mixed complex, the TBP 
appears to be behaving primarily as a phase modifier. The most sig- 
nificant benefit gained from addition of TBP to OOD[IB]CMPO is 
the increased metal ion loading capacity and extractant compatibil- 
ity with alicyclic and aliphatic diluents. The use of TBP to over- 
come phase compatibility with other bifunctional extractants of the 
carbamoylmethylphosphoryl type and the use of other phase modi- 
fiers with OOD[IB]JCMPO have also been investigated. 15 refer- 
ences, 7 figures, 2 tables. 


44030 Potentiometric titration of fluoride without fluo- 
ride ion-selective electrodes. Selig, W.S. (Univ. of California, 
Livermore). Microchemical Journal; 28: 489-500(1983). Con- 
tract W-7405-ENG-48. 

Graphite and platinum sensors were investigated as indica- 
tors in the potentiometric titration of fluoride vs lanthanum(III) and 
thorium(IV). In every case a partially nonaqueous medium (60% 
methanol) yielded larger breaks than in aqueous solution, similar to 
the fluoride electrode. All the sensors yielded endpoint breaks 
which were smaller than those obtained with the vitreous carbon, 
pyrolytic graphite, and platinum sensors. Conditioning in neutral 
permanganate solution significantly enhanced the breaks for all 
types of graphite, except vitreous carbon. The break obtained with 
the platinum electrode can be enhanced by application of a polariz- 
ing current of 2.0 pA in the reducing direction. 18 references, 2 fig- 
ures, 6 tables. 
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44031 Alternative background fitting for electron energy 
loss spectra. Bentley, J.; Lehman, G.L.; Sklad, P.S. (Oak 
Ridge National Lab., TN). Proceedings - Annual Meeting, 
Electron Microsopy Society of America; 40: 496-497(1982), 
Contract W-7405-ENG-26;AC05-76O0R00033. 

A modified form of background fitting using a polynomial fit 
to the logarithms of electron intensity and energy low values has 
been incorporated into the FORTRAN spectral reduction programs 
used at ORNL, and while it has been used successfully in spectra of 
a range of materials, further evaluation will be needed. 


44032 OH concentration in an atmospheric-pressure 
methane-air flame from molecular-beam mass spectrometry 
and laser-absorption spectroscopy. Cattolica, R.J.; Yoon, S.; 
Knuth, E.L. (Sandia National Lab., Albuquerque, NM). 
Combustion Science and Technology; 28: No. 5-6, 225- 
239(1982). 

In evaluating experimental techniques for studying premixed 
atmospheric-pressure methane-air flames, analysts demonstrated that 
the molecular-beam mass-spectrometry technique adequately meas- 
ures OH concentration, given careful design of the sampling probe 
and appropriate consideration for possible mass interferences. Per- 
turbation of the OH concentration profile using various sampling 
probes indicates the importance of minimizing the length of the 
sampling-orifice channel to reduce composition relaxation during 
sampling. The accuracy of the MBMS method was determined by 
comparing the results with those from a laser-absorption spectros- 
copy system. 
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44033 (CONF-840807—2) Microcalorimetric measure- 
ment of reaction enthalpies in solutions of uranium and neptu- 
nium compounds. Schreiner, F.; Friedman, A.M.; Richards, 
R.R.; Sullivan, J.C. (Argonne National Lab., IL (USA)). 
1984. Contract W-31-109-ENG-38. 7p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE84016314. 

From Conference on thermodynamics; Hamilton, Canada (13 
Aug 1984). 

The formation of complexes of uranyl and neptunyl(VI) ions 
with carbonate and hydrogen carbonate has been studied by titra- 
tion microcalorimetry. The measurements were carried out with a 
computer-controlled microcalorimeter which is described in detail. 
Sample volumes are typically in the range of 1.5 to 2.5 ccm, con- 
taining about 0.05 millimole of the ionic species to be studied. The 
small volume renders the calorimeter useful for the measurement of 
uncommon and strongly radioactive substances. Enthalpies of reac- 
tion were obtained for the formation of the dicarbonato and the tri- 
carbonato uranyl ions in a sulfate medium of ionic strength 1.6. The 
enthalpies are AH2 = -39.6 +- 1 kJ/mol and -57.5 +- 1.5 kJ/mol, 
respectively. The titration data for the neptunyl(VI) - carbonate 
system yield a value of -50 +- 2 kJ/mol for the tricarbonato-nep- 
tunyl ion when interpreted in analogy to the uranyl system. 


44034 (DOE/ER/10329—5) Selectivity, activity and 
metal-support interactions of Group VIII bimetallic catalysts. 
Progress report, 15 August 1983-15 August 1984. Haller, 
G.L. (Yale Univ., New Haven, CT (USA). Dept. of Chemi- 
cal Engineering). Aug 1984. Contract AC02-81ER10829. 
23p. NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File Number 
DE84016369. 

Portions are illegible in microfiche products. 

Progress on supported bimetallic catalysts and the develop- 
ment of techniques for the characterization of supported catalysts is 
reported. Three bimetallic systems were studied: Rh-Pt, Ru-Cu and 
Rh-Ag. Goal has been the determination of the effect of the sup- 
port on the kind and degree of metal-metal interaction. Small parti- 
cles of Rh-Pt are found to be enriched in Rh on all supports, the 
degree of enrichment increasing in the order Si02<AlOs<TiOkx. 
The kind of SiO. used to support Ru-Cu is found to have a large 
influence on the change in the H/Ru ratio when Ru and Ru-Cu/ 
SiO. catalysts are compared although the effect on ethane hydro- 
genolysis is comparable. For pure Rh supported on TiO:2 and re- 
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duced at high temperature, EXAFS analysis suggests direct Rh-Ti 
bonding following a high temperature reduction. EXAFS also indi- 
cates that there is a stronger interaction between Ag and TiO than 
Ag and SiOz and clearly demonstrates that there is greater metal- 
metal interaction for Rh-Ag supported on TiO. than for Rh-Ag 
supported on SiO2. A fourth system, NiMoP/ALOs, is not a bime- 
tallic but was chosen as an interesting and convenient catalyst on 
which to initiate magic angle spinning NMR research. 77Al NMR 
proves that formation of the surface compound Akb(MoO,)s on 
Mo/ALOs is induced by calcination but on NiMoP/AkOs; this 
compound formation is inhibited and AIPO, is formed instead. 


44035 (IKE—5-217) Experimental study on a 
gen reactions and reaction beds with a view to application in 
heat transformation. Nonnenmacher, A. (Stuttgart Univ. 
(Germany, F.R.). Inst. fuer Kernenergetik und Energiesys- 
teme). Oct 1983. 137p. (In German). NTIS (US Sales Only), 
PC A07/MF A0O1. File Number DE84751615. 

Using heat transformation processes, low-value heat can be 
upgraded. Besides the well-known absorption cycles based on a 
liquid/vapour working pair, reversible chemical reactions between 
solids and gases, especially hydride-forming metal-hydrogen reac- 
tions can be applied. The theoretical background of these heat 
transformation processes based on solid-gas-reactions, the functional 
principles of single and multiple stage devices as well as relation- 
ships for possible temperature rises and efficiencies are discussed. 
The experimental investigations are used to evaluate these reactions 
with respect to their possible application in heat transformers. The 
emphasis of this work is the experimental determination of the reac- 
tion velocity between hydrogen and LaNis, CaNis and 
LaNisub(4.63)Alsub(0.37) in powder form in simple reaction beds; 
this reaction velocity is depending on the heat and mass transfer in 
the reaction beds. The parameters which are considered are the de- 
viation from the thermodynamic equilibrium, the effective powder 
density, the heat transfer from and to the place of reaction and the 
effect of gas flow channels within the reaction beds. Criteria for the 
application of such reaction beds are the temperatures of the heat 
transfer fluid as well as the temperatures within the reaction which 
can be reached during the reaction. The use of powders in the reac- 
tion beds leads to reasonably short reaction times, if appropriate gas 
flow channels are provided; however, the required temperature rise 
in the heat transfer fluid cannot be reached. 


44036 (IS-M—508) Kinetic study of the oxidation of 
complex nickeliferous sulfide ore in aqueous ferric sulfate. 
Chang, Q.Z.; Bautista, R.G. (Ames Lab., IA (USA)). 1984. 
Contract W-7405-ENG-82. 10p. (CONF-8409120—1). 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE84003529. 

From 8. international symposium on chemical reaction engi- 
neering meeting; Edinburgh, UK (10 Sep 1984). 

Portions are illegible in microfiche products. 

The kinetics of leaching the nickel, cobalt, and copper from 
the minerals pyrrhotite and pentlandite by ferric ion in a naturally 
occurring complex nickeliferous sulfide ore are presented. The ki- 
netic results from these experiments can be represented in one equa- 
tion with two unknowns (pyrrhotite and pentlandite minerals). 
Knowledge of the mineral-ferric ion reaction allows the separate 
determination of the leaching rates of nickel, cobalt, and copper 
from either the pyrrhotite or pentlandite mineral. This work has 
more practical significance in hydrometallurgical processing com- 
pared to data obtained using mixtures of pure nickel sulfide, cobalt 
sulfide, and copper sulfide. 


44037 (IS-T—1133) Electronic structure and 

namics of scandium monosulfide. Nakahara, J.F. (Ames Lab., 
IA (USA)). 1 Aug 1984. Contract W-7405-ENG-82. 103p. 
NTIS, PC A06/MF AO1. File Number DE84015259. 

The self-consistent, nonrelativistic band structure calcula- 
tions, employing the KKR Green's function method, were per- 
formed for stoichiometric Sc: ooS and a hypothetical ordered defect 
compound of composition ScsS,. When metal atom vacancies are 
introduced, (a) the wavefunctions associated with the sulfur atom 
near a vacancy are redistributed, inducing nonbonding p-states and 
(b) the covalency of the metal-nonmetal bonding interaction is en- 
hanced, resulting in an unchanged scandium valency. Analysis of 
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the charge density suggests that the primary metal-metal bonding 
interaction is directed through the octahedral faces of the sulfur 
polyhedron, while a secondary interaction is directed through the 
edges. Vacancy formation and stabilization are thought to be ener- 
getically driven but the exact nature has not been determined. The 
high temperature vaporization of a scandium-rich monosulfide was 
investigated by the mass loss Knudsen effusion method. The homo- 
geneity range was found to extend into the metal-rich region, as far 
as Sc; 14S, as determined by the rapid decrease in the Sc partial 
pressure at the start of a run. The activity of ScS in Sco sossS(s) was 
determined to be 0.48 +- 0.05 and is constant at 1950 to 2100°K. 
The energy required to create approximately 20% scandium vacan- 
cies in ScS is 25.0 +- 1.8 kcal mol? at 298°K. A third-law temper- 
ature independent enthalpy of atomization at 298°K of ScS is 255.7 
+- 2.6 kcal mol~? and the enthalpy of formation at 298°K of ScS is 
-98.7 +- 2.8 kcal mol™*. 


44038 (Juel—1878) Thermodynamic study of alkali metal 
clusters, and gaseous molecules in the lithium hydride, oxide 
and cyanide systems. Wu, C.H. (Kernforschungsanlage Jue- 
lich G.m.b.H. (Germany, F.R.). Inst. fuer Chemie). Nov 
1983. 147p. NTIS (US Sales Only), PC A07/MF AO1. File 
Number DE84751629. 

Thermodynamic properties have been evaluated by the third 
law or second law method using the equilibrium constant measured 
by mass spectrometry of the species in an effurate from a Knudsen 
cell. 


44039 (NP—4770456) Determination of the thermody- 
namic properties of aqueous and methylalcoholic salt solu- 
tions. Renz, M. (Essen Univ. (Gesamthochschule) (Germa- 
ny, F.R.); Deutscher Kaelte- und Klimatechnischer Verein 
e.V., Stuttgart (Germany, F.R.)). 1980. 134p. (In German). 
NTIS (US Sales Only), PC A0O7/MF AOl1. File Number 
DE84770456. 

Within the framework of this research work vapour pres- 
sure, solubility, viscosity and density of selected salt solutions are 
determined by measurement over wide concentration and tempera- 
ture ranges. These studies include the binary methanolic solutions 
of lithium bromide, lithium iodide, lithium thiocyanate and zinc 
bromide, and the ternary system methanol-lithium bromide-zinc 
bromide. 


44040 (ORNL/TM—8993) Solubilities of krypton and 
xenon in dichlorodifluoromethane. Shaffer, J.H.; Shockley, 
W.E.; Greene, C.W. (Oak Ridge National Lab., TN (USA)). 
Jul 1984. Contract AC05-840R21400. 30p. NTIS, PC A03/ 
MF AOl1; 1; GPO Dep. File Number DE84016639. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The solubility behavior of krypton and xenon in dichlorodi- 
fluoromethane was investigated for the Consolidated Fuel Reproc- 
essing Program (CFRP) in support of the fluorocarbon absorption 
process. The solubility data derived from solute radioisotopes had 
uncertainties of ~ 0.1%. Values for Henry's law constants were 
initially determined under equilibrium conditions at infinite solute 
dilution. Based on these results, the study was extended to finite 
solute concentrations. Nonidealities in the two binary systems were 
expressed as gas phase fugacity coefficients for each solute at 10° 
intervals over the range -30 to +50°C. 22 references, 4 figures, 2 
tables. 


44041 (SVC—82-46) Metallic mutagens in fly ash. Stern, 
R.M.; Furst, A. (Svejsecentralen, Glostrup (Denmark)). 
1982. 19p. Svejsecentralen, Glostrup, Denmark. File 
Number T184750563. 

The possibility association between the observed mutangeni- 
city of soluble fractions of coal fly ash and the significant content 
of toxic trace metals is considered. Comparison of published data 
show that ash from widely different sources has a similar heavy 
metal content. Analysis of random samples of coal fly ash using a 
carbonate leach technique specifically developed to avoid autore- 
duction, yields a Cr(VI) content of 0.4-6.1 ppm, sufficient to ac- 
count for much of the observed mutagenicity in S. typhimurium. 
The presence of Fe(II) compounds suggests that significant reduc- 
tion of Cr(VI) present in the ambient, to Cr(III) in the stored 
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sample may have occurred, so that the measured values must be 
considered lower limits. In order to measure Cr(VI) in the ambient 
aerosol, a two stage microimpinger is developed with deposition 
characteristics similar to the human respiratory tract. Use of this 
system with freshly produced fumes from the inert gas welding of 
stainless steel demonstrates the ability to collect a particulate aero- 
sol with a mass median diameter of 0.2 microns, and to fix effec- 
tively the Cr(VI) content in the ambient: upwards of 30% of total 
Cr appears as Cr(VI) when so collected as opposed to a maximum 
of 3% when first collcted on filters and analyzed afterwards. Such 
a collection and fixation system, which can also incorporate a 
growing suspension of in vitro mutagenicity test system, can be 
used to study short lived mutagens in the general and occupational 
environments. 


44042 (UCID—20155) Chemical engineering principles of 
constant temperature-constant supersaturation growth of po- 
tassium dihydrogen phosphate (KDP) crystals. Zundelevich, 
Y. (Lawrence Livermore National Lab., CA (USA)). 23 
Aug 1984. Contract W-7405-ENG-48. 72p. NTIS, PC A04/ 
AO0l; 1; GPO Dep. File Number DE84017081. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

A calculational procedure is developed which relates key 
process parameters to the rate of growth of individual crystal faces 
under conditions of constant temperature and oversaturation. The 
analysis is based on considerations of heat- and mass transport, 
growth kinetics and hydrodynamics, and is applied to the general 
case of three-dimensional growth under mixed kinetic and transport 
control. It is shown that the maintenance of constant conditions at 
the crystal surface during extended growth periods requires time- 
dependent control over the rate of feed of solution to the growth 
chamber. Requirements for heat removal from the chamber (a func- 
tion of feed rate) can be offset by increases in solute feed concen- 
tration and corresponding increases in solution temperature at the 
inlet to the growth chamber. Optimization of feed rate, tempera- 
ture, and heat rejection is considered. Results of this study have a 
general applicability that goes beyond the three-zone system, which 
was chosen to illustrate the theoretical findings. These results pro- 
vide the methodology for selection of a particular set of growth 
conditions required to produce a crystal of specified habit in a spec- 
ified period of time. 


44043 Synthetic routes to luminescent 2,2'-bipyridyl com- 
plexes of rhenium: preparation and spectral and redox proper- 
ties of mono(bipyridyl) complexes of rhenium(III) and 
rhenium(1). Caspar, J.V.; Sullivan, B.P.; Meyer, T.J. (Univ. 
of North Carolina, Chapel Hill). Inorganic Chemistry; 23: 
No. 14, 2104-2109(5 Jul 1984). 

New methods of preparing 2,2’-bipyridyl (bpy) complexes of 
rhenium are described. The procedures involve starting complexes 
of Re(IV), Re(IID, Re(I) and result in new bpy complexes of the 
type fac-Re/sup III/(bpy)(P)Cls, __ trans,cis-[Re/sup _III/ 
(bpy)(P)2Cl]*, and trans,cis-[Re(bpy)(P)2(CO)2*, where P is a teri- 
tary phosphine. In addition, the complex cis-[Re(bpy)2(CO)]* has 
been prepared, which is a rare example of a bis(bipyridyl)rhenium 
species. Aspects of the NMR spectra, electronic spectra, and elec- 
trochemistry of the complexes are discussed, and special attention is 
given to the fact that the Re/sup I/(bpy) complexes luminescence 
in fluid solution at room temperature. They present a growing class 
of potentially exploitable metal-to-ligand charge-transfer (MLCT) 
excited-state species of Re(I) that have potential interest for use in 
photochemical energy conversion schemes. 21 references, 6 figures, 
3 tables. 


44044 Highly reactive metallic nickel: reductive homo- 
coupling reagent for benzylaic mono- and polyhalides. Inaba, 
S.; Matsumoto, H.; Rieke, R.D. (Univ. of Nebraska, Lin- 
coln). Journal of Organic Chemistry; 49: No. 12, 2093- 
2098(15 Jun 1984). Contract AC02-80ER 10603. 

Metallic nickel, prepared by the reduction of nickel halides 
with lithium in glyme using naphthalene as an electron carrier, was 
found to be a useful reagent for the homocoupling of benzylic 
mono- and polyhalides. Benzyl halides reacted with metallic nickel 
at room temperature to give the corresponding 1,2-diarylethanes in 
good to high yields and functional groups on the aromatic ring 
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such as methoxy, chloro, bromo, nitro, cyano, and alkoxycarbonyl 
groups were not affected under the conditions employed. Benzylic 
monohalides (1-chloromethyl)- or 2-(bromomethyl)naphthalene, 
chiorodiphylmethane, and 9-bromofluorene) also underwent cou- 
pling reactions with metallic nickel at room temperature to give the 
corresponding ethane derivatives. On the other hand, benzylic di- 
and trihalides such as a,a-dibromotoluene and a,a,a-trichloroto- 
luene yielded mixtures of cis and trans isomers of substituted eth- 
enes. The intermediate of the reaction, benzylnickel complex, was 
trapped with electron deficient olefins such as methyl acrylate and 
acrylonitrile. 52 references, 2 tables. 


44045 High-pressure studies of the dye-sensitized photo- 
current spectrum of titanium dioxide. Gulino, D.A.; Drick- 
amer, H.G. (Univ. of Illinois, Urbana-Champaign). Journal 
of Physical Chemistry; 88: No. 6, 1173-1176(15 Mar 1984). 
Contract AC02-76ERO1198. 

The effect of high pressure (to 10 kbar) on the dye-sensitized 
photocurrent spectrum of an n-type TiO2 photoanode was investi- 
gated. The dye was a complex of ruthenium, bis (2,2'-bipyri- 
dine)(2,2’-bipyridine-4,4’-decarboxylato)ruthenium(I]), chemically 
attached to the TiO surface. In addition, pressure effects on this 
complex in solution, as well as the parent complex, Ru(bpy)s™*, in 
solution, were measured. It was found that the shift of the absorp- 
tion-peak locations of the parent compound was larger than that 
observed for the derivative in solution or for the derivative at- 
tached to TiOz. This may be explained on the basis of differing 
crystal field strengths. It was also found that the shift of the peak 
locations of the derivative in solution was the same as the shift re- 
solved from the photocurrent spectra. This indicates a sensitization 
process involving, initially, electron excitation to a dye excited 
state, rather than excitation directly into the conduction band, as 
has been previously suggested. 9 figures, 1 table. 


44046 Structural characteristics of cobalt particles in a 
9.5%Co-ZSM-5 catalyst. Dhere, A.G.; De Angelis, R.J.; 
Bentley, J.; Reucroft, P.J. (Univ. of Kentucky, Lexington). 
Journal of Molecular Catalysis; 1-9(1983). Contract AC22- 
81PC41760;AS05-82ER 12098. 

A detailed structural study of cobalt particles in a 9.5%Co- 
ZSM-5 catalyst was made using X-ray diffraction and analytical 
transmission electron microscopy. The results obtained from these 
two techniques show that the cobalt particles contain a high con- 
centration of basal plane stacking faults. On the average one out of 
every 12 basal planes is faulted. It is suggested that atoms of a par- 
ticle which lie at positions on the surface where intersection stack- 


ing faults exist may be the origin of active sites. 6 references, 7 fig- 
ures. 


44047 Electron transfer in weakly interacting systems. 
Sutin, N.; Brunschwig, B.S. (Brookhaven National Lab., 
Upton, NY). ACS Symposium Series; No. 198, 105-135(1982). 

A recently proposed semiclassical model, in which an elec- 
tronic transmission coefficient and a nuclear tunneling factor are in- 
troduced as corrections to the classical activated-complex expres- 
sion, is described. The nuclear tunneling corrections are shown to 
be important only at low temperatures or when the electron trans- 
fer is very exothermic. By contrast, corrections for nonadiabaticity 
may be significant for most outer-sphere reactions of metal com- 
plexes. The rate constants for the Fe(H2O).?*-Fe(H2O).™, 
Ru(NHs)6** -Ru(NHs)s** and Ru(bpy)s** -Ru(bpy)s* electron ex- 
change reactions predicted by the semiclassical model are in very 
good agreement with the observed values. The implications of the 
model for optically-induced electron transfer in mixed-valence sys- 
tems are noted. 6 figures, 4 tables, 53 references. 


44048 Interaction of Ck with Bi(0001): incipient BiCl 
formation and decomposition. Campbell, C.T.; Taylor, T.N. 
(Los Alamos National Lab., NM). Surface Science; 122: 119- 
136(1982). 

The interaction of Cle with Bi(0001) has been studied using 
low-energy electron diffraction (LEED), Auger electron spectros- 
copy (AES), electron energy loss spectroscopy (ELS), thermal de- 
sorption spectroscopy (TDS) and work function measurements (A 
phi). The initial sticking probability (~0.14) is nearly temperature- 
and coverage-independent for 120 < T < 300 K and theta/sub Cl 
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< 1.1 X 10% atoms cm~?. The adsorbed layer decomposes as BiCls 
gas at ~370 K with an activation energy for desorption (~24 kcal 
mole~') near the sublimation energy of solid BiCl; (28 kcal 
mole~'). The (2Ve X 2V)R30° LEED pattern for saturation cov- 
erage at room temperature suggests a single, close-packed layer of 
adsorbed BiCl; molecules upon Bi(0001) substrate sites in a distort- 
ed form of the molecular lattice of solid BiCl. Below one-third of 
saturation (theta/sub Cl < 5.3 X 10** atoms cm~?), the p(1 X 1) 
pattern suggests chlorine atoms adsorbed upon Bi(0001) substrate 
sites. These surface structural models are corroborated by AES, 
ELS, TDS and A theta results. These results for the semimetal Bi 
are favorably compared with periodic trends extended, from the 
transition metal series, proving that local and atomic characteristics 
rather than long-range electronic properties mitigate surface reac- 
tivity and chemisorption phenomena. 36 references, 11 figures. 


44049 (ORNL-tr—5134) Complexes of yttrium and citric 
acid. Marignan, R.; Bardet, L.; Brun, C. Translated from 
Bulletin de la Societe Chimique de France ; 1877-1882(1962). 
Contract AC05-840R21400. 16p. NTIS, PC A02/MF AOI; 
1; GPO Dep. File Number DE84014019. DE84014019 

Portions are illegible in microfiche products. 

The study of the complexes of yttrium and citric acid, the 
results of which are discussed in this article, are part of a research 
program undertaken for the purpose of obtaining a radioactive col- 
loid of yttrium possessing the qualities required for its use in medi- 
cine. 


4003 Organic Chemistry 


REFER ALSO TO CITATION(S) 40030042636, 42831, 42837, 44043, 44044, 
44047, 44061 


44050 (BMFT-FB-T—84-064) Chemical utilization of the 
olefinic byproducts in pyrolysis naphta by carbonylation and 
alkylation reaction. Fell, B.; Buller, U.; Classen, H.; Schulz, 
J.; Egenolf, J. (Technische Hochschule Aachen (Germany, 
F.R.). Lehrstuhl und Inst. fuer Technische Chemie und Pe- 
trochemie; Bundesministerium fuer Forschung und Techno- 
logie, Bonn (Germany, F.R.)). Apr 1984. 149p. (In 
German). NTIS (US Sales Only), PC A07/MF AO1. File 
Number DE84752147. 

The olefinic compounds (monoolefins and 1.3-dienes) of the 
pyrolysis naphtha, a by-product of the ethylene/propylene-produc- 
tion by steam cracking of naphtha are not used now as a chemical 
raw material. It was the scope of the investigations to demonstrate 
possibilities for an interesting chemical processing of these C;-ole- 
fins. It succeeds by hydrocarbalkoxylation with cobalt carbonyl/ 
pyridine-complex catalysts to convert selectively the 1.3-dienes of 
pyrolysis naphtha to B-y-unsaturated carboxylic esters. The quanti- 
tative hydrocarboxylation of the styrene in the Cs-cut of the pyrol- 
ysis naphtha succeeds with the same complex catalyst system. The 
hydrofined pyrolysis naphtha, which contains only monoolefins, is a 
raw material for the hydroformylation reaction to Cs/C;-aldehydes 
which can be transformed to Ci2/Ci«-alcohols by aldol condensa- 
tion reaction. The alkylation reaction of the benzene in refined py- 
rolysis naphtha with the C;-Lefins gives isopentyl benzene. Further 
alkylation with an other olefin, e.g. isononene, followed by sulfona- 
tion gives dialkylbenzene sulfonates with excellent properties for 
chemical flooding in enhanced oil recovery. 


44051 (DOE/ER/10339—2) Studies of metal ammonia 
interactions with aromatic substrates. Progress report, Janu- 
ary 1, 1982-December 31, 1984, Rabideau, P.W. (Purdue 
Univ., Indianapolis, IN (USA)). 1984. Contract AC02- 
79ER10339. 9p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE84016611. 

Our chief accomplishments have dealt with fundamental re- 
search in the areas of metal-ammonia reduction of aromatics and 
polynuclear aromatics, and the conformational analysis of hydroar- 
omatics. This work relates to coal science in that the compounds 
studied may serve as models for. coal itself. The dissolving metal 
reduction of coal has attracted considerable attention since the ini- 
tial reductive alkylation experiments by Sternberg demonstrated 
substantial solubility enhancements by this method. Several of the 
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processes involved are related to our previous and current work. 
They are (1) reduction of aromatic rings, (2) incorporation of alkyl 
groups, (3) cleavage of certain carbon-carbon bonds, (4) cleavage of 
diaryl and aryl/alkyl ethers, and (5) alkylation of phenoxides. In ad- 
dition, hydroaromatics (which are common products of metal-am- 
monia reduction) haw2 received renewed attention since they serve 
an important role as ‘:ydrogen donors during coal gasification and 
liquefaction. This may be accomplished by the addition of hydroar- 
omatics to the coal, or by hydroaromatics units actually present in 
the coal structure itself. 10 references. 


44052 (DOE/EV/03018—244) Rydberg states of polyato- 
mic molecules: multichannel approaches for the simple ha- 
lides. Dagata, J.A. (Louisiana State Univ., Baton Rouge 
(USA). Dept. of Chemistry). Dec 1983. Contract AS05- 
76EV03018. 111p. NTIS, PC A06/MF A01; GPO Dep. File 
Number DE84016845. 

Thesis. 

A major portion of the high resolution photoabsorption 
spectrum of methyl iodide in the region between 49000 and 77000 
cm! has been analyzed by methods based on multichannel quan- 
tum defect theory (MQDT). Nearly all bands in this energy region 
can be assigned as members of molecular rydberg series which con- 
verge to the two lowest ionization limits of the molecule. However, 
it is also found that the Born-Oppenheimer separability of the totali- 
ty of electronic surfaces is not nearly as complete as might be im- 
plied by the above results. Specifically, a nonrydberg, valence elec- 
tronic state is shown to interact with the rydberg progressions and 
to produce anomalous intensity and position variations of the series 
members. Evidence is presented which indicates that this state, 
which is also observed in other alkyl halides, is related to the 
charge-transfer complex CH3* I~. Thus, the role of rydberg series 
as probes of the subtle dynamics of electrons in atoms is transfera- 
ble to molecules, namely, to the simple halides, and these series 
constitute an important device with which to gauge the complicat- 
ed dynamics of highly excited molecules. Further experimental and 
theoretical work which could extend our comprehension of these 
processes is discussed. 


44053 Rearrangement of inverse micelles following charge 
scavenging observed by time-resolved microwave conductivity. 
Bakale, G.; Warman, J.M. (Case Western Reserve Univ., 
Cleveland, OH). Journal of Physical Chemistry; 88: No. 14, 
2927-2930(5 Jul 1984). Contract AC02-78EV04746. 

The conductivity change produced by pulsed ionization of a 
0.034 M solution of AOT [sodium bis(2-ethylhexyl)-sulfasuccinate] 
in isooctane has been studied for [H2O]/[AOT] molar ratios ranging 
from 0 to 56 and for times from tens of nanoseconds to a millisec- 
ond by using 26.5-GHz microwaves. Ionic species formed in the 
bulk react with micelles within a few tens of nanoseconds and are 
effectively immobilized for [H2O]/[AOT] = 10. Subsequent 
changes in microwave conductivity on a time scale of microseconds 
to milliseconds are ascribed to an adjustment of micellar aggrega- 
tion to the presence of the charge. 15 references, 3 figures. 


44054 Nucleophilic substitution at centers other than 
carbon. 2. Reaction at the chlorine of N-chloroacetanilide 
with substituted phenoxides. Dietze, P.E.; Underwood, G.R. 
(New York Univ., NY). Journal of Organic Chemistry; 49: 
No. 13, 2492-2494(29 Jun 1984). Contract AC02-81ER60015. 

All reactions were carried out in buffered 10% aqueous ace- 
tonitrile brought to an ionic strength of 1.350 M with NaClO, at 
39.36°C. A series of meta- and para-substituted phenols (H, p-CHs, 
m-Cl, m-NOz, and p-NO2) were allowed to react with N-chloroace- 
tanilide under pseudo-first-order conditions with the phenol in an 
11- to 16-fold excess. The pseudo-first-order rate constants, k/sub 
obsd/, were obtained by monitoring the disappearance of the N- 
chloroacetanilide as a function of time. 


44055 Hydrogen atom migration in the oxidation of alde- 
hydes: O(?P)+ H2CO. Dupuis, M.; Lester, W.A. Jr. (Materi- 
als and Molecular Research Division, Lawrence Berkeley 
Laboratory, University of California, Berkeley, California 
94720). Journal of Chemical Physics; 80: No. 9, 4193-4195(1 
May 1984). 

We report an ab initio study of hydrogen atom migration in 
methylenebis(oxy)H2CO2(*B2) to form triplet formic acid HCOOH 
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(Ai). From HF, MCHF, and CI calculated energy barriers, we es- 
timate the activation energy to be no less than 30 kcal/mol. We 
conclude that the hydrogen migration channel is not accessible in 
recent room temperature experiments on the O(?P)+H2CO reac- 
tion 


44056 Reaction and relaxation of vibrationally excited 
formyl] radicals. Langford, A.O.; Moore, C.B. (Department 
of Chemistry, University of California, Berkeley, and Mate- 
rials and Molecular Research Division of the Lawrence 
Berkeley Laboratory, Berkeley, California 94720). Journal of 
Chemical Physics; 80: No. 9, 4204-4210(1 May 1984). 

Ground state and vibrationally excited formyl radicals were 
produced by excimer laser (308 nm) photolysis of formaldehyde 
and glyoxal at 295 K. The subsequent evolution of the (0,1,0) and 
(0,0,0) vibrational levels was monitored through time-resolved laser 
resonance absorption. Rate constants of (6.4 +- 1.0) x 107%2, (3.0 
+- 0.5) x 10774, (2.5 +- 0.3) x 10715, (2.5 +- 0.8) x 107", (3.4 +- 
0.4) x 10-14, and (9.4 +- 1) x 107! cm® molecule! s~' were deter- 
mined for removal of HCO(0,1,0) by (HCO)z, H2CO, He, No, NO, 
and O2, respectively. Upper limits of 8.0 x 10~?? and 4.4 x 107??. cm$ 
molecule~! s~! were established for reactive removal of HCO(0,1,0) 
by NO and O:. The rate constant for relaxation of an unidentified 
higher vibrational level of HCO to (0,1,0) by (HCO). was measured 
to be (2.4 +- 0.4) x 107"! cm’ molecule™! s~! and rate constants of 
(7 +- 2) x 1078 and (2.6 +- 0.6) x 10°" cm? molecule*! s~}, re- 
spectively, were determined for removal of DCO(0,1,0) by D2CO 
and NO. The relaxation and reaction rates with NO and QO: are un- 
derstood in terms of the formation and decomposition of an 
HCONO and HCOO; collision complex. 


44057 Collision complex formation in the reactions of 
formyl radicals with nitric oxide and oxygen. Langford, 
A.O.; Moore, C.B. (Department of Chemistry, University of 
California, Berkeley, and Materials and Molecular Research 
Division of the Lawrence Berkeley Laboratory, Berkeley, 
California 94720). Journal of Chemical Physics; 80: No. 9, 
4211-4221(1 May 1984). 

The laser photolysis/resonance absorption technique has 
been used to measure absolute rate constants for the reactions of 
HCO and DCO with NO and Oy at 295 K. The values of (1.26 +- 
0.2) x 107"! and (4.65 +- 0.6) x 107! cm® molecule™! s~! for the 
reactions of HCO with NO and Ok, respectively, are in good agree- 
ment with previously reported values. Deuterium substitution was 
found to increase the rate constants by 25% and 10% in reactions 
with NO and On, respectively. These results are not explained 
within the framework of a direct hydrogen transfer mechanism and 
suggest that collision complexes are formed in both reactions. 
Simple RRKM calculations for a complex with a lifetime long com- 
pared to vibrational energy redistribution times semiquantitatively 
reproduce the experimental isotope effects, as well as the experi- 
mentally observed decreases in rate constant which result from vi- 
brational excitation of the HCO or from an increase in temperature. 


44058 Laser flash photolysis study of (2- 
anthrylethylenes. Triplet-related photophysical behaviors. 
Wismontski-Knittel, T.; Das, P.K. (Univ. of Notre Dame, 
IN). Journal of Physical Chemistry; 88: No. 6, 1168-1173(15 
Mar 1984). 

The triplet-state photophysical behaviors of three trans-1,2- 
diarylethylenes with a phenyl, 2-naphtyl, or 2-thienyl group as one 
substituent and a 2-anthryl as the other have been studied by laser 
flash photolysis and pulse radiolysis. The triplets have been generat- 
ed by energy transfer under sensitized conditions, direct intersystem 
crossing (in bromobenzene), and assisted intersystem crossing in the 
presence of such singlet quenchers as oxygen, ethyl iodide (Et), di- 
tert-butyl nitroxide (DTBN), and N,N-dimethylaniline (DMA). The 
absorption spectra of the triplets are sharp, intense, and well re- 
solved and display two major band systems at 400-500 and 550-650 
nm, respectively. The observed triplet lifetimes (tau/sub T/) are in 
the range 15-120 ps. On the basis of the data concerning triplet-tri- 
plet (T-T) spectra, tau/sub T/’s, triplet quenching by azulene and 
di-tert-butyl nitroxide, and Stern-Volmer behavior for triplet forma- 
tion via exciplexes with N,N-dimethylaniline, the triplets are assign- 
able to predominantly one conformeric species, or multiple species 
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with indistinguishable spectral and kinetic behaviors, with the exci- 
tation energy in either case being localized primarily on the anthra- 
cene moiety. In the case of 1-(2-thienyl)-2-(2-anthryl)ethylene, tri- 
plet-related formation and decay processes with associated lifetimes 
100-120 ns are observed at the initial stage following the laser exci- 
tation; these are tentatively attributed to intramolecular relaxation 
in the initially formed triplet conformers in the form of rotation of 
aryl groups about quasi-single bonds. 5 figures, 3 tables. 


44059 Surface enhancement of coherent anti-Stokes 
Raman scattering by colloidal spheres. Chew, H.; Wang, D.; 
Kerker, M. (Clarkson College of Technology, Potsdam, 
New York 13676). Journal of the Optical Society of America 
B: Optical Physics; 1: No. 1, 56-66(Mar 1984). Contract 
AC02-77EV04361. 

Coherent anti-Stokes Raman scattering signals may be 
strongly enhanced when the active molecules are located near the 
surface of a small silver particle. The theoretical analysis is similar 
to the electrodynamic mechanism for surface-enhanced Raman scat- 
tering, except that there are four instead of two electric fields that 
stimulate collective electron oscillations within the particle. The 
general analysis is presented for a sphere of arbitrary size, for arbi- 
trary angle between pump and probe beams, and for arbitrary po- 
larization between pump and probe beams. This is then specialized 
to the small-particle limit for numerical computation. The peak en- 
hancement for a monolayer of benzene on a silver particle (excita- 
tion wavelength 404 nm, Raman shift 992 cm™~') is 10’? when both 
incident beams are polarized perpendicular to the incident plane 
and 107 when these beams are cross polarized. These values are 
are averaged over scattering angle. While the coherent anti-Stokes 
Raman spectroscopy amplitudes depend on scattering angle, only 
the enhancement factor for one of the cross-polarized components 
depends on scattering angle. Enhanced signals from a silver organo- 
sol (silver dispersed in neat benzene) should be measurable. 


4004 Electrochemistry 


REFER ALSO TO CITATION(S) 40040044030, 44043 


44060 Modification of silicon and carbon electrodes with 
methacrylamide polymers containing covalently attached mo- 
lybdenum dinitrogen complexes. DuBois, D.L. (Solar Energy 
Research Inst., Golden, CO). Inorganic Chemistry; 23: No. 
14, 2047-2052(5 Jul 1984). Contract AC02-77CH00178. 
Methacrylamide polymers with pendant monodentate, biden- 
tate, and tridentate phosphine ligands (poly-P:, poly-P2, and poly- 
Ps, respectively) have been synthesized. These polymers react with 
Mo(N2)2(PPh2Me), to form polymers with bound molybdenum din- 
itrogen complexes. Similarly, MoCls(THF)s reacts with poly-Ps; to 
form MoCls(poly-Ps). These polymers have been used to modify 
silicon and carbon electrodes. These electrodes have been charac- 
terized by cyclic voltammetry and FT-IR spectroscopy. The redox 
chemistry of electrodes modified with Mo(Ne2)2(poly-Ps;)PPhaMe 
and Mo(N2)2(poly-P2)2 on silicon and carbon electrodes closely par- 
allels that observed for their solution counterparts. However, re- 
duction of MoCls(poly-Ps) and MoCls(poly-P2)2 on silicon and 
carbon electrodes does not lead to formation of polymer-bound mo- 
lybdenum dinitrogen complexes. 14 references, 3 figures, 1 table. 


44061 Electrochemical and spectrophotometric studies of 
iron complexes with a pentaaza macrocyclic ligand. Chen, 
Y.W.D.; Bard, A.J. (Univ. of Texas, Austin). Inorganic 
Chemistry; 23: No. 14, 2175-2181(5 Jul 1984). Contract 
FC01-79ER 10000. 

Aqueous solutions of complexes of iron(III) and iron(II) and 
the macrocyclic ligand 2,13-dimethyl-3,6,9, 12, 18- 
pentaazabicyclo[12.3.1Joctadeca-1(18),2,12,14,16-pentaene (B) were 
investigated by voltammetry, chronocoulometry, and controlled-po- 
tential coulometry. Standard potentials for redox reactions involv- 
ing species in this system, which include FeB**, FeB(OH)*, and 
FeB*, as well as binuclear species such as (FeB),O“, were ob- 
tained, and reactions involving decomposition of these at different 
pHs were investigated. Spectrophotometric measurements were 
also employed in the elucidation of the chemistry of this system. 17 
references, 11 figures, 4 tables. 


4005 Photochemistry 


REFER ALSO TO CITATION(S) 40050043874, 44058, 44604 


44062 NOs; quantum yields from N2O; photolysis. Swan- 
son, D.; Kan, B.; Johnston, H.S. (Univ. of California, Berke- 
ley). Journal of Physical Chemistry; 88: No. 14, 3115-3118(5 
Jul 1984). Contract AC03-76SF00098. 

The technique of laser flash photolysis/laser resonance ab- 
sorption was used to directly measure the quantum yield for NOs 
production upon ultraviolet photolysis of N2O;. The average NOs 
quantum yield was found to be 0.89 +/- 0.15. There appeared to be 
a slight decrease in quantum yield as the concentration of N2Os in- 
creased and as the pressure of carrier gas (N2 or Oof increased. The 
indicated NO; quantum yield at low N2O; concentration and low 
gas pressure is 1.0, but there is uncertainty from the experimental 
error. A fast rise in the concentration of NOs(v = 0) was observed, 
and the rise time was dependent on N2O; concentration and on Ne 
pressure. These data are interpreted to give rate constants for the 
deactivation process NOs(v > 0) + M — NOs(v = 0) + M where 
k(N2Os) = (4.0 +/- 1.0) x 10~'? cm* molecule™! s~' and k(N2) = 
(1.6 +/- 0.3) x 10-'* cm* molecule™! s~1. 9 references, 5 figures, 1 
table. 


44063 Mechanistic organometallic photochemistry: obser- 
vation of metastable ruthenocenium in photolysis of rutheno- 
cene. Granifo, J.; Ferraudi, G. (Univ. of Notre Dame, IN). 
Inorganic Chemistry; 23: No. 14, 2210-2212(5 Jul 1984). 

Chemical reaction kinetics of the photochemistry of 
Ru(cyclopentadienyl-cp) in oxygenated (O2 - 10-7M) CCl were re- 
evaluated with the use of flash photolysis. The first reactions of the 
intermediates such as the disproportionation of ruthenocenium into 
the stable two-electron oxidized product Ru(cp)2Cl and the forma- 
tion of products in reactions of oxygenated radicals with rutheno- 
cene were monitored spectroscopically. A value for the rate con- 
stant was calculated by computer analysis of the experimental data. 
16 references, 3 figures, 1 table. 


44064 Photochemical transformations. 37. Electron-trans- 
fer requirements for photosolvolysis and photo-Wagner-Meer- 
wein reactions of some dichlorodibenzobicyclo[ 2.2.2 Joctadiene 
s in singlet and triplet excited states. Cristol, S.J.; Bindel, 
T.H.; Hoffmann, D.; Aeling, E.O. (Univ. of Colorado, Boul- 
der). Journal of Organic Chemistry; 49: No. 13, 2368-2375(29 
Jun 1984). Contract AC02-79ER 10366. 

Substituted trans-7,8-dichloro-10-X-2,3:5,6- 
dibenzobicyclo[2.2.2]octa-2,5-dienes (X = COCHs, CN, and NOz) 
and corresponding dinitro-substituted compounds (10,15-dinitro) 
were solvolyzed with silver acetate in acetic acid and were irradiat- 
ed in glacial acetic acid or acetonitrile with 254- and 300-nm light. 
The structures of the monoring-substituted diastereoisomeric dich- 
lorides were demonstrated by proof of structures of the daughter 
solvolysis products. Unlike compounds previously studied, these 
compounds were either photochemically inert or photoinactive 
with respect to Wagner-Meerwein rearrangement or to solvolysis. 
These results have been rationalized in terms of the inability of the 
excited states of the light-absorbing chromophores in these com- 
pounds to transfer electrons to the carbon-chlorine bonds remote 
from these chromophores. While triplet states of a variety of cis- 
and __trans-7,8-dichloro-2,3:5,6-dibenzobicyclo[2.2.2]octa-2,5-dienes 
are reported to be similarly inert, the 10,11-dimethoxy derivatives 
all were photoactive with acetone sensitization. The migration ster- 
eochemistries of the sensitized reactions were quite different from 
those of direct irradiations or of ground-state reactions. Estimations 
of the free energies of electron transfer were consistent with these 
and previously reported results. 26 references, 1 table. 


44065 UV laser photodissociation of molecular ions. 
Kutina, R.E.; Edwards, A.K.; Pandolfi, R.S.; Berkowitz, J. 
(Argonne National Laboratory, Argonne, Illinois 60439). 
Journal of Chemical Physics; 80: No. 9, 4112-4119(1 May 
1984). Contract W-31-109-ENG-38. 

An apparatus is described for performing molecular ion pho- 
tofragment spectroscopy with an ultraviolet laser. Preliminary re- 
sults are given for the photodissociation of H*: , HD*, D*: , 
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D.0*, OD*, ND*s; , and ND*: , using a laser energy of 6.42 eV. 
Where energetics permit alternative modes of dissociation, selectivi- 
ty is observed and attributed to selection rules and correlation 
rules. With polyatomic ions, the distribution of recoil energies pro- 
vides insight into the partition of excess energy between internal 
and kinetic energies of products. In the decomposition of ND*s , 
results are obtained which call into question some recently reported 
thermochemical quantities. 


44066 Fluorescence measurements of OH at Niwot 
Ridge. Davis, L.I. Jr.; Wang, C.C.; Tang, X.; Niki, H.; 
Weinstock, B. (Ford Motor Co., Dearborn, MI). pp 319-323 
of Second symposium on the composition of the nonurban 
troposphere. Boston, MA; American Meteorological Society 
(1982). (CONF-820529—). 

From 2. symposium on the composition of the nonurban tro- 
posphere; Williamsburg, VA, USA (25 May 1982). 

The results of ground based hydroxyl radical measurements 
using laser induced fluorescence at a remote site are reported. De- 
tection limits of about 1 x 10° OH/cu cm were achieved. Still fur- 
ther improvements in detection limit are possible and appear war- 
ranted in order to consistently detect OH concentrations in clean 
air. With some modification in the detection system, a shot-noise 
detection limit of 3 x 10° OH/cu cm should be attainable. 


4006 Radiation Chemistry 
REFER ALSO TO CITATION(S) 40060043955, 45133, 45134 


44067 (DOE/ER/05399—7) Theoretical studies of elec- 
tron and proton transfer processes in fluids. Progress report, 
August 1983-August 1984. Kestner, N.R. (Louisiana State 
Univ., Baton Rouge (USA). Dept. of Chemistry). Aug 1984. 
Contract AS05-77ER05399. 7p. NTIS, PC A02/MF AOl1; 
GPO Dep. File Number DE84016539. 

A brief summary is given of work in the following fields: 
calculations on negatively charged water clusters (hydrated elec- 
tron), water-water interactions, interaction of iron hexa-aquo com- 
plexes, proton transfer, and conformations of polyacetylene and 
other organic bridges. (DLC) 


44068 (DOE/EV/03490—2015) Effects of ionizing radi- 
ation in cocrystals of DNA model compounds: ESR-ENDOR 
studies of x-irradiated imidazole:barbital and adenosine:5-bro- 
mouracil. Kar, L. (Rochester Univ.. NY (USA). Dept. of 
Radiation Biology and Biophysics). 1981. Contract AC02- 
76EV03490. 210p. NTIS, PC A10/MF A01; 1; GPO Dep. 
File Number DE84016261. 

Portions are illegible in microfiche products; Thesis. 

Electron spin resonance (ESR) and electron nuclear double 
resonance (ENDOR) techniques have been used to study radition 
induced damage in cocrystalline complexes. The study addresses 
the following questions: (1) whether radiation induced damage is 
stabilized preferentially on one of the components of the cocrystal- 
line system; and (2) whether charge transfer occurs between purine 
and pyrimidine bases in hydrogen bonded or stacked configura- 
tions. The cocrystals used are imidazole: 5,5-diethylbarbituric acid 
(barbital) and adenosine: 5-bromouracil (AR:BU). The predominant 
free radicals trapped in single crystals of this complex X-irradiated 
at 12K are the barbital 7-anion and the imidazole 7-cation. Struc- 
tural analysis of the imidazole ring relative to the crystal structure 
at 300K. The preferential stabilization of 7-anions on barbital and 
m-cations on imidazole is explained by a selective electron capture 
model. The radiation chemistry of the AR:BU cocrystal at 12K 
shows that electron gain and electron loss products are stabilized 
on both A and BU. These results indicate that (1) preferential stabi- 
lization of radition damage may be observed in a cocrystal even in 
the absence of stacking interactions; (2) in the presence of 
purine:pyrimidine stacking electron transfer may occur, but hole 
transfer is not likely to be the mechanism of redistribution of radi- 
ation damage in cocrystalline systems. The radiation chemistry of 
AR:BU is used as a model to predict the effects of ionizing radi- 
ation on DNA. 22 figures, 8 tables. 


ERA-9/21 / 5872 


44069 Pulse radiolysis study of the kinetics and mecha- 
nisms of the reactions between manganese(II) complexes and 
HO./O.~ radicals. 1. Sulfate, formate, and pyrophosphate 
complexes. Cabelli, D.E.; Bielski, B.H.J. (Brookhaven Na- 
tional Lab., Upton, NY). Journal of Physical Chemistry; 88: 
No. 14, 3111-3115(5 Jul 1984). 

The reactions between Mn** and HO2/O2 were studied in 
the presence of pyrophosphate, sulfate, or formate ligands. Manga- 
nous pyrophosphate is oxidized to manganic pyrophosphate by both 
HO, and O,~ at pH-dependent rates where ke varies from 3 x 10° to 
2 x 107 M's" in the pH range of 0.1-7.2. The sulfate and formate 
complexes both react to yield the transient species MnO.*/ 
MnOOH*; MnO,* eventually disappears by complex processes 
while MnOOH™ reacts with additional Mn* to form a dinuclear 
species, MnOOHMn“, and/or oxidizes to Mn**. Reaction kinetics 
have been established from pH 1 to 7 for these two systems. 


44070 Growth of cuprene particles. Schmieder, R.W. 
(Sandia National Labs., Livermore, CA). Radiation Re- 
search; 99: No. 1, 20-24(Jul 1984). 

Cuprene is the sticky yellow powder formed by radiolytic 
polymerization of acetylene. Time-resolved radiolysis has demon- 
strated that, contrary to traditional assumptions, the individual 
spherical particles which constitute this powder do not grow by 
molecular addition to single nuclei, but by agglomeration of many 
small spherules which are agglutinated by liquid polymer. 


44071 Track effects in radiation chemistry: core process- 
es in heavy-particle tracks as manifest by the He yield in ben- 
zene radiolysis. La Verne, J.A.; Schuler, R.H. (Univ. of 
Notre Dame, IN). Journal of Physical Chemistry; 88: No. 6, 
1200-1205(15 Mar 1984). 

The energy dependences of the yields of Hz produced in the 
radiolysis of liquid benzene by °Be, ‘4B, and 'C ions have been 
examined over the particle energy range of 8-32 MeV. With in- 
creasing energy the differential yields rapidly decrease from maxi- 
mum values of 0.52, 0.60, and 0.70 molecules/100 eV found at low 
energies. Extrapolation of the observed dependences indicates that 
the yields will approach that observed for fast electrons (G(H2) = 
0.038) in the region of 50-100 MeV even though the LET of the 
particle at these energies is still considerably greater than a few 
eV/Angstrom. The total amount of hydrogen produced by these 
particles in excess of that expected for fast electrons is estimated as 
86,000, 141,000, and 190,000 molecules/particle, respectively, with 
most of this excess being produced at LETs well above 10 eV/ 
Angstrom. The results presented here, together with previous data 
on 1H, ?D, ‘He, and 7Li, give a comprehensive picture of the de- 
pendence of more processes in heavy-particle tracks on particle 
charge and energy. At a given LET the differential yields decrease 
by 20-40% for each unit increase in charge on the irradiating parti- 
cle. This decrease cannot be explained by 5-ray effects but rather 
reflects the increased diameter of the track core produced by the 
core highly charged ions. The local density of energy deposition 
and not the LET per se controls the He yield. The authors con- 
clude that the He is produced almost entirely from high-order proc- 
esses that occur within the track core as the result of events in very 
close proximity and at very early times. 7 figures, 2 tables. 


44072 One-electron oxidation in irradiated carbon tetra- 
chloride solutions of ZnTPP, TMPD, and phenols. Grod- 
kowski, J.; Neta, P. (Univ. of Notre Dame, IN). Journal of 
Physical Chemistry; 88: No. 6, 1205-1209(15 Mar 1984). 

One-electron oxidation of phenol, p-methoxphenol, 
N,N,N’,N’-tetramethyl-p-phenylenediamine, chlorpromazine, and 
zinc tetraphenolporphyrin (ZnTPP) was studied by pulse radiolysis 
in carbon tetrachloride solutions. Phenols form phenoxy] radicals 
and the other compounds form cation radicals with yields strongly 
dependent on solute concentration. The highest yield in deoxygen- 
ated solutions approached G = 4. In the presence of oxygen an ad- 
ditional oxidation step is observed owing to CClsO2 radicals and 
the overall oxidation yield approached G = 8. ZnTPP was found 
to be oxidized to the cation radical without any side effects, unlike 
oxidation in 1,2-dichloroethane which was accompanied by deme- 
tallation owing to HCI production. 
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44073 Direct observation of metastable organometallic 
cation radicals from group 4B alkyls. Walther, B.W.; Wil- 
liams, F.; Lau, W.; Kochi, J.K. (Univ. of Tennessee, Knox- 
ville). Organometallics; 2: No. 5, 688-690(1983). 

Transient organometallic cations are generated by electron 
detachment from various tetrahedral group 4B alkyls. Analyses of 
the EPR spectra of the lead and tin analogs (Me,Pb*, Me.Sn*, and 
t-BuSnMe;*) are in accord with unusual trigonal-pyramidal struc- 
tures of C/sub 3V/ symmetry. 17 references, 2 figures, 1 table. 


4007 Radiochemistry And Nuclear Chemistry 


(DOE/ER/01713—136) Reaction studies of hot 
silicon and germanium radicals. Progress report, February 1, 
1982-July 31, 1984. Gaspar, P.P. (Washington Univ., St. 
Louis, MO (USA). Dept. of Chemistry). 31 Jul 1984. Con- 
tract ACO02-76ERO1713. 33p. NTIS, PC A03/MF AOI; 
GPO Dep. File Number DE84016469. 


The experimental approach toward attaining the goals of this 
research program is briefly outlined, and the progress made in the 
1982 to 1984 period is reviewed in sections entitled: (1) Recoil atom 
experiments, (2) Studies of thermally and photochemically generat- 
ed silicon and germanium radicals, and (3) Ion-molecule reaction 
studies. 


44075 (DP—1687) Engineering analysis of the two-stage 
trifluoride precipitation process. Luerkens, D.w.W. (Du Pont 
de Nemours (E.I.) and Co., Aiken, SC (USA). Savannah 
River Lab.). Jun 1984. Contract AC09-76SR00001. 35p. 
NTIS, PC A03/MF AOl1; 1; GPO Dep. File Number 
DE84016860. 


Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

An engineering analysis of two-stage trifluoride precipitation 
processes is developed. Precipitation kinetics are modeled using 
consecutive reactions to represent fluoride complexation. Material 
balances across the precipitators are used to model the time de- 
pendent concentration profiles of the main chemical species. The 
results of the engineering analysis are correlated with previous ex- 
perimental work on plutonium trifluoride and cerium trifluoride. 


44076 (KFK—3463) Studies of *7’Np-compounds by 
Moessbauer spectroscopy. Krueger, T. (Kernforschungszen- 
trum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. fuer Gene- 
tik und Toxikologie von Spaltstoffen; Karlsruhe Univ. 
(T.H.) (Germany, F.R.). Fakultaet fuer Physik). Dec 1982. 
85p. (In German). NTIS (US Sales Only), PC A05/MF 
AO1. File Number DE84751613. 


A series of inorganic and organic compounds of neptunium 
was studied by observing the Moessbauer effect on Np-237. The 
aim of the measurements was to obtain information on the chemical 
bonding of the metal ion in these compounds. The observed Moess- 
bauer parameters were the chemical shift and the quadrupole split- 
ting. The measurement reported are part of a comprehensive re- 
search study for an understanding of the chemical bonds of actin- 
ides after incorporation in mammals. 


44077 (LA—10040-MS) Americium thermodynamic data 
for the EQ3/6 database. Kerrisk, J.F. (Los Alamos National 
Lab., NM (USA)). Jul 1984. Contract W-7405-ENG-36. 
40p. NTIS, PC A03/MF AOl1; 1; GPO Dep. File Number 
DE84017085. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Existing thermodynamic data for aqueous and solid species 
of americium have been reviewed and collected in a form that can 
be used with the EQ3/6 database. Data that are important in solu- 
bility calculations for americium at a proposed Yucca Mountain nu- 
clear waste repository were emphasized. Conflicting data exist for 
americium complexes with carbonates. Essentially no data are avail- 
able for americium solids or complexes at temperatures greater than 
25°C. 17 references, 4 figures. 
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44078 New myocardial imaging agents: a of 15-(p- 
iodopheny!)-3(R,S)-methy: Samael on acid by decomposi- 
tion of a 3,3-(1.5-Pentanediyl)triazene precursor. Goodman, 
M.M.; Knapp, F.F. Jr.; Elmaleh, D.R.; Strauss, H.W. (Oak 
Ridge National Lab., TN). Journal of Organic Chemistry; 49: 
No. 13, 2322-2325(29 Jun 1984). Contract ACO05- 
840R21400. 

Methods have been developed for the rapid, regiospecific in- 
troduction of iodine into the para position of the terminal phenyl 
ring of 15-(p-iodophenyl)-3(R,S)-methylpentadecanoic acid via the 
HI decomposition of a 3,3-(1,5-pentanediyl)triazene derivative of 
the p-amino substrate. The syntheses and physical properties of the 
triazene intermediate, 1-[4-(13(R,S)-methyl-14- 
carboxytetradecyl)phenyl]-3,3-(1,5-pentanediyl)triazene, and 15-(p- 
iodophenyl)-3(R,S)-methylpentadecanoic acid are described. Ra- 
dioiodinated methyl-branched long-chain fatty acids such as 15-(p- 
iodophenyl)-3(R,S)-methylpentadecanoic acid are of interest as 
myocardial imaging agents as a result of the pronounced uptake 
and prolonged heart retention, which appears to result from the in- 
hibition of fatty acid metabolism. Iodine was introduced into the 
para position of the terminal phenyl ring by treatment of the tria- 
zene intermediate at 0-5°C with HI which was generated by in situ 
treatment of sodium iodide in acetone with trifluoroacetic acid. The 
triazene intermediate decomposed to yield exclusively the p-iodo- 
phenyl product in good yield (> 50%). These results suggest that 
the decomposition of the 3,3-(1,5-pentanediyl)triazene derivative of 
terminal phenyl long-chain fatty acids is an attractive method for 
the preparation of high specific activity regiospecific radioiodinated 
agents. 22 references. 


44079 Vibrational excitation of CHsF by collisions with 
“hot” hydrogen atoms. Datta, S.; Weston, R.E. Jr.; Flynn, 
G.W. ent of Chemistry, Brookhaven National 
Laboratory, Upton, New York 11973). Journal of Chemical 
Physics; 80: No. 9, 4071-4077(1 May 1984). Contract AC02- 
78ER04940. 

Infrared emission has been observed from CHsF collisionally 
excited by hot hydrogen atoms produced in the photolysis of H2S 
at 193 nm. The time-dependent emission at 2.5 (vi+vs, vs+vs), 3.3 
(v1, vs), and 9.6 zm (vs) has been analyzed, and both T-V and V— 
V energy exchange processes are observed. Relative populations of 
molecules excited into the vs and vi, v4 modes were determined; 
the population in the C—H stretching modes (v:, vs) is much lower 
than predicted by simple impulsive models of the collision process. 


4008 Combustion, Pyrolysis, And High-temperature 
Chemistry 


REFER ALSO TO CITATION(S) 40080043768 


44080 (DOE/ER/04695—T2) Study of combustion and 
flame processes initiated by laser-induced multiple-photon ab- 
sorption. Technical Guillory, W.A. (Utah 
Univ., Salt Lake City (USA)). 1984. Contract AC02- 
78ER04695. 4p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE84017095. 

Objective of this research program is to use the phenomenon 
of infrared multiple-photon absorption (MPA) to study elementary 
photochemical and photophysical processes occurring in flame and 
combustion systems. Emphasis is being placed on state-to-state 
energy transfer processes in medium-sized molecules and state-se- 
lective chemical reactions. 


44081 (LBL—17797) Theoretical studies of formyl radi- 
cal formation in selected combustion reactions. Final report. 
Lester, W.A. Jr.; Dupuis, M. (Lawrence Berkeley Lab., CA 
(USA)). Jan 1984. Contract AC03-76SF00098. 45p. NTIS, 
PC A03/MF A011; GPO-Dep. File Number DE84016901. 
The H2CO + OH reaction was given the most attention be- 
cause of relevance to the NASA mission. The essential features of 
the potential energy surface leading to ground state HCO radical 
were fully characterized using multiconfiguration Hartree-Fock 
(MCHF) and configuration interaction (CI) techniques. The relative 
energies of the reactants, transition state, and products agreed well 
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with experimental data. No direct reaction pathway with small acti- 
vation energy connects the ground state reactants to the electroni- 
cally excited HCO products. The computed wavefunction was 
found to collapse to the ground state even with the use of a fully 
quadratic self-consistent-field technique. The state averaging tech- 
nique did not yield a transition state structure. A weighted average 
energy of the two states showed very erratic behavior even with 
weights highly favoring the second state. Similar difficulties oc- 
curred in the study of the O + CHp reaction. The dissociation 
channel HoCO — HCO + H leads to excited HCO and corre- 
sponds to the second state of either singlet or triplet spin. Again, 
the wavefunction was found to collapse to the ground state. The 
reaction of oxygen atoms with formaldehyde is another process 
which leads to HCO formation. This hydrogen atom abstraction re- 
action was characterized. Another reaction channel for this system 
is believed to involve oxygen atom addition followed by H atom 
migration and fragmentation. The H atom migration process was 
investigated. The most recent version of the computer code 
HONDO was made to run on the CDC 7600 and CRAY 1S com- 
puters. 


44082 (N—83-29222) Mass and momentum turbulent 
transport experiments. Johnson, B.V. (United Technologies 
Research Center, East Hartford, CT (USA)). Mar 1983. 
10p. NTIS, PC A12/MF AO1. 

The downstream mixing of coaxial jets discharging in an ex- 
panded duct was studied to improve turbulent transport models 
which are used in computational procedures throughout the propul- 
sion community for combustor flow modeling. Laser velocimeter 
(LV) and laser induced fluorescence (LIF) techniques were used to 
measure velocities and concentration and flow visualization tech- 
niques to determine the time dependent characteristics of the flow 
and the scale of the turbulent structure. 


44083 (N—83-29225) Monte Carlo modeling in elliptic 
flows. Radhakrishnan, K. (Michigan Univ., Ann Arbor 
(USA)). Mar 1983. 9p. NTIS, PC A12/MF AOI. 

A Monte Carlo method capable of predicting scalar (e.g., 
concentration) probability density functions (pdf's) in nonreacting 
and reacting elliptic flows was developed. A research combustor 
specifically designed to provide measurements of concentration and 
temperature pdf's in nonreacting and reacting flows is emphasized. 


44084 (N—83-29228) Flame radiation measurements. 
Claus, R.W.; Humenik, F.M.; Neeley, G.M. (National Aero- 
nautics and Space Administration, Cleveland, OH (USA). 
Lewis Research Center). Mar 1983. 7p. NTIS, PC A12/MF 
AOl. 

Spectral and total flame radiation measurements exhibited: 
(1) that radiant heat flux increases with vision combustor inlet air 
pressure (2) the effect of fuel atomization characteristics on radiant 
heat flux and (3) that a reduction in fuel hydrogen content pro- 
duces a significant increase in radiant heat flux primarily at low 
combustor pressures. 


44085 (N—83-29229) Lean limit phenomena. Law, C.K. 
(Northwestern Univ., Evanston, IL (USA)). Mar 1983. 13p. 
NTIS, PC A12/MF AOl1. 

The influence of stretch and preferential diffusion on pre- 
mixed flame extinction and stability was investigated via two model 
flame configurations, namely the stagnation flame and the bunsen 
flame. Using a counterflow burner and a stagnation flow burner 
with a water-cooled wall, the effect of downstream heat loss on the 
extinction of a stretched premixed flame investigated for lean and 
rich propane/air and methane/air mixtures. It was demonstrated 
that extinction by stretch alone is possible only when the deficient 
reactant is the less mobile one. When it is the more mobile one, 
downstream heat loss or incomplete reaction is also needed to 
achieve extinction. The local extinction of bunsen flame tips and 
edges of hydrocarbon/air premixtures was investigated using a vari- 
ety of burners. Results show that, while for both rich propane/air 
and butane/air mixtures tip opening occurs at a constant fuel 
equivalence ratio of 1.44 and is therefore independent of the intensi- 
ty, uniformity, and configuration of the approach flow, for rich 
methane/air flames burning is intensified at the tip and therefore 
opening is not possible. 
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44086 (N—83-29230) Coupling of transport and chemical 
processes in catalytic combustion. Bracco, F.V.; Bruno, C.; 
Royce, B.S.H.; Santavicca, D.A.; Sinha, N.; Stein, Y. 
(Princeton Univ., NJ (USA)). Mar 1983. 13p. NTIS, PC 
A12/MF AOl1. 

Catalytic combustors have demonstrated the ability to oper- 
ate efficiently over a much wider range of fuel air ratios than are 
imposed by the flammability limits of conventional combustors. Ex- 
tensive commercial use however needs the following: (1) the design 
of a catalyst with low ignition temperature and high temperature 
stability, (2) reducing fatigue due to thermal stresses during tran- 
sient operation, and (3) the development of mathematical models 
that can be used as design optimization tools to isolate promising 
operating ranges for the numerous operating parameters. The cur- 
rent program of research involves the development of a two dimen- 
sional transient catalytic combustion model and the development of 
a new catalyst with low temperature light-off and high temperature 
stablity characteristics. 


44087 (N—83-29231) Spontaneous ignition characteristics 
of hydrocarbon fuel-air mixtures. Lefebvre, A.H.; Freeman, 
G.W. (Purdue Univ., Lafayette, IN (USA)). Mar 1983. 4p. 
NTIS, PC A12/MF AOl1. 

Although the subject of spontaneous ignition of liquid fuels 
has received considerable attention in the past, the role of fuel 
evaporation in the overall spontaneous ignition process is still un- 
clear. A main purpose of this research is to carry out measurements 
of ignition delay times, using fuels of current and anticipated future 
aeronautical interest, at test conditions that are representative of 
those encountered in modern gas turbine engines. Attention is fo- 
cused on the fuel injection process, in particlar the measurement 
and control of man fuel drop size and fuel-air spatial distribution. 
The experiments are designed to provide accurate information on 
the role of fuel evaporation processes in determining the overall ig- 
nition delay time. The second objective is to examine in detail the 
theoretical aspects of spontaneous ignition in order to improve 
upon current knowledge and understanding of the basic processes 
involved, so that the results of the investigation can find general 
and widespead application. 


44088 (N—83-29233) Numerical modeling of turbulent 
combustion. Ghoneim, A.F.; Chorin, A.J.; Oppenheim, A.K. 
(California Univ., Berkeley (USA)). Mar 1983. 15p. NTIS, 
PC A12/MF AOl. 

The work in numerical modeling is focused on the use of the 
random vortex method to treat turbulent flow fields associated with 
combustion while flame fronts are considered as interfaces between 
reactants and products, propagating with the flow and at the same 
time advancing in the direction normal to themselves at a pre- 
scribed burning speed. The latter is associated with the generation 
of specific volume (the flame front acting, in effect, as the locus of 
volumetric sources) to account for the expansion of the flow field 
due to the exothermicity of the combustion process. The model was 
applied to the flow in a channel equipped with a rearward facing 
step. The results obtained revealed the mechanism of the formation 
of large scale turbulent structure in the wake of the step, while it 
showed the flame to stabilize on the outer edges of these eddies. 


44089 (N—83-30543) Newly developed system to be in- 
troduced into high temperature heating process. (British Gas 
Corp., London). 1983. 10p. (T—6093/BG/LRS/LRST638/ 
83). British Library Lending Div., Boston Spa, England. 

The Oxygen Enriched Combustion System consists of an 
oxygen enriching membrane, a suction pump and a gas burner. The 
oxygen enriching membrane is constructed in the form of a flat 
cell, and according to the number of cells employed, the volume of 
the oxygen enriched air obtained can be varied. The suction pump 
draws the oxygen enriched air through the membrane cells by re- 
ducing the pressure at the membrane cell to about 160 mmHg abs, 
and delivers the oxygen enriched air to the gas burner. 


44090 (N—83-31665) Combustion experiments under mi- 
crogravity. Kumagai, S. (Tokyo Univ. (Japan)). Jun 1983. 
6p. NTIS, PC A19/MF AO1. 
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Microgravity experiments on droplet combustion carried out 
from 1945 to 1982 are reviewed. Drop test facilities are described. 
(ESA) 


44091 (N—83-31666) Fundamental combustion experi- 
ments in microgravity. Berlad, A.L. (California Univ., San 
Diego (USA)). Jun 1983. 8p. NTIS, PC A19/MF A0O1. 

Technical bases for microgravity combustion experimenta- 
tion are identified for important areas of study. The analyses which 
underlie the need for microgravity experiments of single and two- 
phase autoignitions, explosions, thermokinetic oscillations, and ki- 
netic oscillations are emphasized. It is shown that turbulent com- 
bustion experiments at microgravity are needed and that heteroge- 
neous kinetics are a centrally important process in a number of clas- 
sic experiments. (ESA) 


44092 (N—83-31667) Studies of experiments on droplet 
burning at reduced gravity. Williams, F.A. (Princeton Univ., 
NJ (USA)). Jun 1983. 6p. NTIS, PC A19/MF AOl1. 

The advantages of reduced gravity investigation of droplet 
burning are discussed. Drop tower tests of droplet combustion are 
summarized. A design for droplet burning experiments in space 
shuttles is presented. A preloaded syringe dispenses the droplet 
which is dislodged mechanically or electrostatically. The position- 
ing is electrostatic, with six electrodes operated individually or in 
pairs, manually or with servocontrol. After the droplet is at rest 
and the fields turned off, the retractable ignition electrodes are en- 
ergized. The combustion is recorded by camera with backlight de- 
signed to give accurate droplet size. (ESA) 


44093 (N—83-32484) Oxyhydrogen ignition and flame 
propagation under cryogenic temperatures. Hayashi, A.K.; 
Fujiwara, T. (Nagoya Univ. (Japan)). Mar 1983. 5p. NTIS, 
PC A13/MF AOl. 

One dimensional numerical calculations were performed for 
ignition and flame propagation of oxyhydrogen mixtures under 
cryogenic conditions. Three aspects on ignition problems were 
studied an effect of ambient temperature on the minimum ignition 
energy, an effect of initial pressure on the minimum ignition energy 


per mass, and an effect of energy deposit rate on the minimum igni- 
tion energy. 


44094 (N—83-33982) CARS spectra from lean and stoi- 
chiometric CH(4)-N(2)O flames. Harris, L.E. (Army Arma- 
ment Research and Development Command, Dover, NJ 
(USA)). Mar 1983. 45p. (AD-A—126653). NTIS, PC A03/ 
MF AOl1. 

Broadband coherent anti-stokes raman scattering (CARS) 
spectra were obtained from both the reaction zone and post-flame 
region of lean and stoichiometric CH(4)-N(z)O flames. To assess 
methods of obtaining concentration from broadband spectra N(2) 
cars spectra were obtained from a series of air and argon (AIR/ 
AR) mixtures at room temperature. The concentration of N(2) with 
good accuracy (6%) was obtained both from fitting the shape of 
the broadband spectra and from the ratio of the resonant to nonre- 
sonant susceptibility. Both methods were utilized in interpreting 
flame spectra. 


44095 (N—84-15438) Unconfined gas explosions. (Von 
Karman Inst. for Fluid Dynamics, Rhode-Saint-Genese 
(Belgium)). 1983. 34lp. (VKI-LS—1983-02; CONF- 
830268—). NTIS, PC A15/MF AOI. 

From Unconfined gas explosions conference; Rhode Saint 
Genese, Belgium (7 Feb 1983). 

Unconfined vapor cloud explosions theories and experiments, 
accident analysis, flat cloud modeling, estimating blast wave prop- 
erties, analytical solutions for the flow field induced by a spherical 
flame expanding at constant velocity, flow fields induced by uncon- 
fined spherical accelerating flames, characterization of the pressure 
wave originating in the explosion of a gas cloud, and interaction of 
gas explosions with buildings were discussed. For individual titles, 
see N84-15439 through N84-15447. 


44096 (N—84-15439) Unconfined vapor cloud explosions: 
a review of recent theories and experiments. Raj, P.K. (Tech- 
nology and Management Systems, Inc., Burlington, MA 
(USA)). 1983. 67p. NTIS, PC A15/MF AO1. 
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The theory of premixed vapor combustion and gas detona- 
tions is discussed. Conditions under which detonation waves can be 
initiated and sustained in unconfined clouds are indicated. Detona- 
bility limits of various gas mixtures in different geometries are out- 
lined. Nonideal explosion phenomena are reviewed. Tests to study 
the detonability of fuel-oxident mixtures in unconfined geometries, 
including large balloon tests conducted with explosive initiators and 
detonation wave (from a pipe) initiators are described. Tests involv- 
ing passive ignition of large vapor clouds in the open and vapor 
clouds in semiconfined situations are summarized. Tests to deter- 
mine the effect on turbulent flame propagation speeds due to obsta- 
cles in the flame path are also reviewed. (ESA) 


44097 (N—84-15440) Identification of problem areas. 
Geiger, W.; Stock, M. (Battelle-Institut e.V., Frankfurt am 
oa (Germany, F.R.)). 1983. 36p. NTIS, PC A15/MF 
AOl. 

The formation of explosive gas clouds, their detonation, and 
subsequent flame propagation and pressure wave generation are dis- 
cussed. Hazard potential for unprotected persons, pressure load on 
structures, and structural response are summarized. (ESA) 


44098 (N—84-15442) Flat cloud modeling. Geiger, W. 
(Battelle-Institut e.V., Frankfurt am Main (Germany, F.R.)). 
1983. 30p. NTIS, PC A15/MF AOl1. 

Models for detonation and deflagration of flat vapor clouds 
in ideal situations are reviewed. An ideal situation is defined as pan- 
cake-shaped quiescent cloud (constant thickness, circular) homoge- 
neous mixture flat, unobstructed terrain and central ignition. Noni- 
deal features of real situations which are neglected in the models 
are discussed qualitatively. Analytical and numerical detonation 
models are described. Acoustic, and piston deflagration models are 
compared. Acoustic models tend to underestimate overpressure in 
the near field the piston model agrees reasonably well with experi- 
mental data. (ESA) 


44099 (N—84-15443) Estimate of blast wave properties. 
Zeeuwen, J.P. (Prins Maurits Lab. TNO, Rijswijk (Nether- 
lands)). 1983. 10p. NTIS, PC A15/MF AOl. 

Correlation and TNT-equivalent models for UVCE blast 
wave properties are reviewed, and a model which estimates blast 
parameters from information on the cloud and its location and uses 
these parameters to evaluate damage is presented. The prediction 
model is based on calculations for an ideal, homogeneous, hemi- 
spherical, centrally ignited vapor cloud. In case of a deflagration an 
energy release rate function, equivalent to a certain flame path, is 
assumed. The results of these calculations (peak pressures as a func- 
tion of distance) are used together with data for a detonating cloud. 
The positive phase duration is derived from separate calculations. 
The method estimates maximum effect, and it is not possible to pre- 
dict when little or no blast will be generated. (ESA) 


44100 (N—84-15444) Vapor cloud explosion experiments. 
Zeeuwen, J.P. (Prins Maurits Lab. TNO, Rijswijk (Nether- 
lands)). 1983. 16p. NTIS, PC A1l5/MF AOl. 

Experiments on vapor cloud detonation and deflagration are 
summarized. The literature shows that although detonations are 
possible in vapor clouds, the probability is low because of the high 
initiation energy and the limiting factors such as minimum cloud 
height. Factors causing acceleration of a deflagration are identified. 


(ESA) 


44101 (N—84-15445) Analytical solutions for the flow 
field induced by a spherical flame expanding at constant ve- 
locity. Deshaies, B. (Poitiers Univ., 86 (France)). 1983. 38p. 
NTIS, PC A15/MF AOl. 

An analytical solution for predicting blast effects of explo- 
sions in deflagration regimes is outlined. The analysis gives explicit 
algebraic solutions (closed form solutions) for the whole flow field, 
provided that the spherical flame is expanding at constant velocity 
and that burned gases are at rest. Solutions are first obtained using 
matched asymptotic expansion for flame expanding at a low Mach 
number. Then, for larger values of the flame Mach number, solu- 
tions are obtained using a simplified mathematical formulation of 
the problem, derived from the exact one using assumptions based 





40 CHEMISTRY 
4008 Combustion, Pyrolysis, And High-temperature Chemistry 


on the behavior of the numerical solution for high Mach number 
flames. These two set of solutions give a complete description of 
the whole flow field (pressure, velocity, maximum pressure effect, 
Mach number of the leading shock wave) in terms of the expansion 
ratio and Mach number of the flame front. (ESA) 


44102 (N—84-15446) Characterization of the pressure 
wave originating in the explosion of a gas cloud. Essers, J.A. 
(Von Karman Inst. for Fluid Dynamics, Rhode-Saint- 
Genese (Belgium)). 1983. 67p. NTIS, PC A15/MF AO0O1. 

Models for predicting the effects of hydrocarbon explosions 
on nuclear power plants are discussed. By solving the Euler equa- 
tions for simple one dimensional models, formulas predicting wave 
speed, induced flow velocity, reflected wave speed and overpres- 
sure as functions of the local value of incident wave overpressure 
are obtained. A simplified nonlinear isentropic potential flow model 
is proposed. Errors in predicting wave characteristics from this 
model or from classical linear acoustic models are evaluated. For- 
mulas to predict the evolution of main pressure pulse characteristics 
are given. The time and distance required for the formation of a 
sharp pressure pulse and to obtain a significant spreading of expan- 
sion phase is assessed. The ability of models to accurately predict 
these deformations is discussed. The isentropic model leads to an 
excellent prediction of all wave characteristics if the overpressure is 
not very large. Except for very weak overpressures, the accuracy 
of acoustic models is poor. (ESA) 


44103 (N—84-17520) Comprehensive model to determine 
the effects of temperature and species fluctuations on reaction 
rates in turbulent reaction flows. Magnotti, F.; Diskin, G.; 
Matulaitis, J.; Chinitz, W. (Cooper Union, New York 
(USA)). Jan 1984. 107p. (NASA-CR—175365). NTIS, PC 
A06/MF AO1. 

The use of silane (SiH4) as an effective ignitor and flame sta- 
bilizing pilot fuel is well documented. A reliable chemical kinetic 
mechanism for prediction of its behavior at the conditions encoun- 
tered in the combustor of a SCRAMJET engine was calculated. 
The effects of hydrogen addition on hydrocarbon ignition and 
flame stabilization as a means for reduction of lengthy ignition 
delays and reaction times were studied. The ranges of applicability 
of chemical kinetic models of hydrogen-air combustors were also 
investigated. The CHARNAL computer code was applied to the 
turbulent reaction rate modeling. 


44104 (N—84-20540) Grid flexibility and patching tech- 
niques. Keith, T.G.; Smith, L.W.; Yung, C.N.; Barthelson, 
S.H.; Dewitt, K.J. (Toledo Univ., OH (USA)). Apr 1984. 
12p. NTIS, PC A1l4/MF AOl1. 

The numerical determination of combustor flowfields is of 
great value to the combustor designer. An a priori knowledge of 
the flow behavior can speed the combustor design process and 
reduce the number of experimental test rigs required to arrive at an 
optimal design. Even 2-D steady incompressible isothermal flow 
predictions are of use many codes of this kind are available, each 
employing different techniques to surmount the difficulties arising 
from the nonlinearity of the governing equations and from typically 
irregular combustor geometries. Mapping techniques (algebraic and 
elliptic PDE), and adaptive grid methods (both multi-grid and grid 
embedding) as applied to axisymmetric combustors are discussed. 


44105 (NP—4770460) Studies on the formation of higher 
molecular hydrocarbons in burner-stabilized flames of differ- 


ent fuels and mixtures. Wenz, H.W. (Technische Hochs- 
chule Darmstadt (Germany, F.R.). Fachbereich Physika- 
lische Chemie und Chemische Technologie). 18 Apr 1983. 
194p. (In German). NTIS (US Sales Only), PC A09/MF 
A01. File Number DE84770460. 

The combustion process for fuel-rich propane, acetylene and 
benzene flames has been studied in this dissertation. The concentra- 
tion profiles of the major combustion products and the profiles of 
higher hydrocarbons formed in the flames were determined. In 
order to assess the influence of the fuel:oxygen ratio, three propane 
flames of different C:O ratio were studied. The different fuel-specif- 
ic influences on soot formation were investigated on one acetylene 
and one benzene flame. The conditions for testing the flames for 
fuel influence were chosen such that approximately equal amounts 
of soot were formed for all three. 
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44106 Dynamic parameters of gaseous detonations. Lee, 
J.H.S. (McGill Univ., Montreal, Canada). pp 311-336 of 
Annual review of fluid mechanics. Volume 16. Palo Alto, 
CA; Annual Reviews, Incorporated (1984). 

The key dynamic parameters of homogeneous gaseous fuel- 
air detonations are characterized in a reivew of recent experimental 
investigations. Proposed dynamic models are compared to the 
‘static’ detonation states of classical Chapman-Jouguet theory. The 
parameters discussed are the detonation-cell size (lambda), the criti- 
cal tube diameter, the critical energy for direct initiation, and the 
detonability limits. Photographs and graphs of typical results are 
presented. It is shown that lambda is the most fundamental dynamic 
parameter, from which the others can be estimated with reasonable 
accuracy. 43 references. 


44107 Numerical modeling of ethylene oxidation in lam- 
inar flames. Westbrook, C.K.; Dryer, F.L.; Schug, K.P. 
(Univ. of California, Livermore). Combustion and Flame; 52: 
299-313(Oct 1983). Contract W-7405-ENG-48. 

A numerical model including a detailed chemical kinetic re- 
action mechanism is used to study laminar flame propagation in eth- 
ylene-air and ethylene-oxygen mixtures. The effects of variations in 
pressure, equivalence ratio, unburned mixture temperature, and oxi- 
dizer on computed flame properties are examined. The results of 
the addition of various halogenated flame inhibitors to ethylene-oxi- 
dizer mixtures are estimated. In each case the kinetic factors re- 
sponsible for the observed behavior are identified. 47 references. 


44108 Combustion of synthetic fuels. Proceedings of the 
Symposium, Las Vegas, NV, March 28-April 2, 1982. Bartok, 
W. Washington, DC; American Chemical Society (1983). 
253p. (CONF-820304—). 

From 183. American Chemical Society annual meeting; Las 
Vegas, NV, USA (27 Mar 1982). 

Various topics on the combustion of synthetic fuels are ad- 
dressed. The subjects considered include: overview of research 
issues and technology, analysis and modeling of combustion emis- 
sions of synthetic fuel components, synthetic fuel atomization char- 
acteristics, bench-scale pyrolysis-oxidation studies of coal-derived 
liquids, nonequilibrium distillation effects in vaporizing droplet 
streams, and intermediate Btu gas global flame kinetics. Also dis- 
cussed are: fuel nitrogen conversion in jet-stirred combustors, syn- 
thetic fuel character effects on a rich-lean gas turbine combustor, 
combustion of coal-derived fuel oils, soot formation from synthetic 
fuel droplets, effect of liquefaction processing conditions on com- 
bustion characteristics of solvent-refined coal, and small-scale com- 
bustion testing. 


44109 Research issues and technology - an overview. 
Boni, A.A.; Edelman, R.B.; Bienstock, D. (Science Applica- 
tions, Inc., La Jolla, CA). pp 1-28 of Combustion of syn- 
thetic fuels. Washington, DC; American Chemical Society 
(1983). (CONF-820304—). 

From 183. American Chemical Society annual meeting; Las 
Vegas, NV, USA (27 Mar 1982). 

Technical issues related to the combustion of synfuels are 
surveyed, and an overview is presented of the Advanced Research 
and Technology Development Program (AR TD). The physical 
and chemical properties of coal liquids are discussed and their 
effect on the combustion process and combustor performance is il- 
lustrated with data from the literature. Topics addressed include 
soot formation, radiation production, and the effect of soot on the 
combustion process. The impacts of H/C ratio, aromaticity, fuel- 
bound nitrogen and sulfur, ash and trace metal content, viscosity, 
and volatility on combustion are discussed. The study categories of 
the AR TD program are listed and the current composition of the 
program and its focus are summarized. 22 references. 


44110 Continuous combustion systems - a study of fuel 
nitrogen conversion in jet-stirred combustors. Kowalik, R.M.; 
Ruth, L.A. (Exxon Research and Engineering Co., Linden, 
NJ). pp 133-149 of Combustion of synthetic fuels. Washing- 
ton, DC; American Chemical Society (1983). (CONF- 
820304—). Contract AC22-77ET 11313. 
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From 183. American Chemical Society annual meeting; Las 
Vegas, NV, USA (27 Mar 1982). 

Results from laboratory jet-stirred combustor experiments 
suggest that the conversion of fuel-bound nitrogen to total fixed ni- 
trogen (TFN NO+HCN-+NH3) in fuel-rich mixtures is strongly 
related to the concentration of unburned hydrocarbons (HC’s) 
within the combustor. Most conversion trends with equivalence 
ratio, residence time, and combustor type may be explained in 
terms of the effects of these variables on HC concentrations. 
Changes in these variables which reduce HC’s generally reduce the 
degree of fuel nitrogen conversion. Fuel type (aliphatic vs aromat- 
ic) effects on conversion appear to be most pronounced for very 
rich, short residence time conditions. At these conditions toluene/ 
pyridine mixtures produce less TFN and more soot than similar 
isooctane/pyridine mixtures. This trend may be related to an inter- 
action between soot and HCN. 10 references. 


44111 Dynamic effects of combustion. Oppenheim, A.K. 
(Univ. of California, Berkeley). pp 29-40 of U.S. National 
Congress of Applied Mechanics, 9th, Cornell University, 
Ithaca, NY, June 21-25, 1982, Proceedings. New York, NY; 
American Society of Mechanical Engineers (1982). (CONF- 
820614—). Contract W-7405-ENG-48. 

From 9. US national congress of applied mechanics; Ithaca, 
NY, USA (21 Jun 1982). 

The dynamic effects of combustion are due to the evolution 
of exothermic energy and its deposition in the compressible medium 
where the process takes place. The paper examines the dynamics of 
combustion phenomena, including ignition, turbulent flame propa- 
gation (inflammation), explosion, and detonation, with emphasis on 
their exothermic characteristics. Ignition and explosion are treated 
as problems of nonlinear mechanics, and their dynamic behavior is 
described in terms of phase space models and cinematographic laser 
shear interferograms. The results of a numerical random vortex 
model of turbulent flame propagation are confirmed in a combus- 
tion tunnel experiment, where it was observed that a fresh mixture 
of burnt and unburnt gases can sustain combustion with a relatively 
small expenditure of overall mass flow, due to the increasing specif- 
ic volume of burnt gases inside the flame front. An isentropic pres- 
sure wave is found to precede the accelerating flame in the process 
of detonation, and components of this presssure wave are shown to 
propagate at local sonic velocities. 48 references. 
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44112 (CONF-8209238—Vol.1) ISATA 82. Vol. 1. 
(Volkswagenwerk A.G., Wolfsburg (Germany, F.R.)). 1982. 
539p. NTIS (US Sales Only), PC A23/MF AOI. File 
Number DE84770345. 

From International symposium on automotive technology 
and automation (ISATA '82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

From September 13-17, 1982 an "international symposium on 
automotive technology and automation with particular reference to 
computer aided engineering and manufacturing (ISATA)” took 
place at Wolfsburg. The papers presented at this symposium are 
published in 3 volume. For each of the papers a separate subject 
analysis has been carried out. 


44113 (CONF-8209238—Vol.1, pp 17-26) Future use of 
robots in the automotive industry. Kelly, M.P. 1982. NTIS 
(US Sales Only), PC A23/MF A0Ol. File Number 
T184770345. 

From International symposium on automotive technology 
and automation (ISATA ‘'82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

The future will see a dramatic increase in the number of 
robots used in the automotive industry. Well established applica- 
tions, such as resistance spot welding, will continue to grow in the 
short term. Longer term, the much wider use of structural adhe- 
sives will supplant the spot welding process with robots applying 
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the adhesives. Practical perception systems will enhance robot per- 
formance in arc welding, grinding, fettling, seam sealing and assem- 
bly operations, leading again to robot growth as vital elements of 
truly flexible manufacturing systems (FMS). A major robotic 
impact will be made in automotive paint shops as the need to con- 
serve energy increases. The development of alternative painting 
materials, offering improved performance will add further impetus. 
Robotics of the future will progressively move to a CAD/CAM 
orientated data base, offering off-line programming capability, 
which together with essential inspection elements, will provide the 
means for totally automatic manufacture. 


44114 (CONF-8209238—Vol.1, pp 27-42) Applications 
of group technology in automotive manufacturing. Chevalier, 
P. 1982. NTIS (US Sales Only), PC A23/MF AOl1. File 
Number T184770345. 

From International symposium on automotive technology 
and automation (ISATA ‘82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

. While Group Technology has been widely used in batch 
manufacturing, its potential benefits in automotive manufacturing 
are not yet well understood. This paper shows how Group Tech- 
nology can be used to link databases, standardize designs, manage 
design changes, standardize purchased parts procurement, and to 
provide important feedback between manufacturing and design op- 
erations. The paper demonstrates that Group Technology can con- 
tribute to cost reduction and increased manufacturing efficiencies in 
automotive environments. 


44115 (CONF-8209238—Vol.1, pp 43-70) Development 
of CAE at IVECO. Pinolini, F. 1982. NTIS (US Sales Only), 
PC A23/MF AO1. File Number TI84770345. 

From International symposium on automotive technology 
and automation (ISATA ‘'82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

: The paper describes in general terms the present situation, 
considering specifically the CAE applications in the fields of 
design, drafting and testing; many examples of structure and dy- 
namic performance optimizations are also examined. A particular 
emphasis has been given to the subject of the general coordination 
of the CAE process and its build-up inside the operative lines of 
engineering. 


44116 (CONF-8209238—Vol.1, pp 211-224) Benefits of 
using CAD/CAM for design, draughting and prototype pro- 
duction of automotive instrumentation parts. Morgan, N.A. 
1982. NTIS (US Sales Only), PC A23/MF AOl. File 
Number T184770345. 

From International symposium on automotive technology 
and automation (ISATA ‘82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

: The paper will describe the work untertaken in the company 
over the last five years. This work now enables us to take a design 
concept through to volume production in about 12 months and de- 
livery of prototypes 3-4 months from the start of design. This was 
not possible prior to the introduction of the CAD/CAM equip- 
ment. The C.A.D. graphics system will be described in terms of its 
method of use by designers, draughtsmen and part programmers. 
All these people use a common database to ensure validity of 
design. The C.A.M. operation on C.N.C.Milling machines will be 
described also, and indications given of future areas of work on this 
project. These will relate to tool manufacture using the same data- 
base. 


44117 (CONF-8209238—Vol.1, pp 225-236) Electronic 
vision as input to calculated-variable control of the hydraulic 
bulge test. Harvey, D.N. 1982. NTIS (US Sales Only), PC 
A23/MF AO0O1. File Number T184770345. 

From International symposium on automotive technology 
and automation (ISATA '82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

. A recently developed hydraulic bulge test system that incor- 
porates several innovative techniques is described. The system uti- 
lizes a video camera to observe the change in shape of a square pat- 
tern etched onto the test specimen. The principal strains in the 
bulging specimen and their orientation are determined from the 
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video data. The stress state is determined from measurements of 
bulge pressure and local radius of curvature. A computer is incor- 
porated into the system to provide closed loop control of a calcu- 
lated strain variable. Data analysis is enhanced through interactive 
graphics. 


44118 (CONF-8209238—Vol.1, pp 237-248) Program- 
ming system for crankshafts design. Goia, I.; Vlase, S.; 
Tofan, M.; Mihalcica, V. 1982. NTIS (US Sales Only), PC 
A23/MF AO1. File Number TI84770345. 

From International symposium on automotive technology 
and automation (ISATA ‘82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

, In the paper a programming system is presented which gives 
the possibility to do the calculi for the checking and designing of 
the combustion engine crankshafts. Complex models are used which 
enables the study of the dynamic stresses, longitudinal and torsional 
vibrations by using the hypothesis of the deformed and unfixed 
bearings. The elasticity of the crankshafts is taken into account 
when calculating the strength in the bearing, enabling the remove- 
ment of the undetermineds that appeared. The method of the finite 
element is used to establish the concentration of the stresses used 
for the safety calculus. The programming system is accessible, it 
offers efficient pieces of information in designing of crankshafts and 
it is able to give best solutions in a certain context. 


44119 (CONF-8209238—Vol.1, pp 387-422) AIDA low 
cost die making system. Iwamatsu, M. 1982. NTIS (US Sales 
Only), PC A23/MF A01. File Number TI84770345. 

From International symposium on automotive technology 
and automation (ISATA ‘82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

: AIDA has developed a new press- die production system 
which is now being marketed (AIDA LCDM System). This system 
consists of a computer which performs graphic processing and 
makes NC tapes, software, hardware and a simultaneous 3-axis NC 
milling machine. The LCDM System was developed to achieve fast 
production of superior dies, reduced production costs and easier 
operation. 


44120 (CONF-8209238—Vol.1, pp 423-436) Program- 
ming, launching and production control system. Sales, J. 1982. 
NTIS (US Sales Only), PC A23/MF AO1. File Number 
1184770345. 

From International symposium on automotive technology 
and automation (ISATA '82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

, This article describes the most prominent characteristics of 
the Programming, Launching and Production Control System in- 
stalled at the SEAT plant in Barcelona, as well as some relevant 
information concerning the technical characteristics of the System. 


44121 (CONF-8209238—Vol.1, pp 437-442) Real time 
production control in the automotive industry. Remy, P. 
1982. NTIS (US Sales Only), PC A23/MF AOl. File 
Number T184770345. 

From International symposium on automotive technology 
and automation (ISATA ‘82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

, The Sochaux plant of Automobiles Peugeot has a production 
capacity of 2000 cars per day. Assembled models may represent 
4500 different types over one month production. Mastership of 
more than 4000 in process car bodies, and about 2000 in process 
engines is only possible in those conditions using a real time pro- 
duction control system. Such a system has been running since 1973, 
and had to be replaced and improved. The new system will be de- 
scribed here. Its name is SOFFAS, French shortening for ‘Suivi et 
Ordonnancement des Flux de Fabrication Automobiles a Sochaux”, 
that means "Work Flow Control and Scheduling of Car Manufac- 
turing at Sochaux”. 


44122 (CONF-8209238—Vol.1, pp 443-456) Identifying 
car-bodies through bar-coding. Blom, L. 1982. NTIS (US 
Sales Only), PC A23/MF AO1. File Number T184770345. 

From International symposium on automotive technology 
and automation (ISATA '82); Wolfsburg, F.R. Germany (13 Sep 
1982). 


ERA-9/21 / 5878 


The monitoring of car-bodies during the body-assembling 
and finishing lines in the Saab Car Division has been for many 
years computerized. For automatic reporting each car-body is 
given an identity in form of a bar-code, which can be scanned with 
the SAAB 890 camera. The identity is reported to the main com- 
puter on strategic points in the production line. This allows the 
main computer to - work out production reports for each sub-area, 
- trace each single car-body or a body-type if required. The system 
can also be extended for carrying out of several control tasks 
making it possible to design the production flow more flexible and 
still have a very reliable output. 


44123 (CONF-8209238—Vol.1, pp 481-496) Programma- 
ble remote identification. Henoch, B.T. 1982. NTIS (US 
Sales Only), PC A23/MF AO1. File Number TI84770345. 

From International symposium on automotive technology 
and automation (ISATA '82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

: PREM-ID is an identificaiton system from Philips with ID- 
plates to be attached to products and components flowing in the 
automotive industry. The code in the ID-plate is 20 decimals and 
the code can be remotely read and programmed from ID-communi- 
cators, which are instructed from and reporting to the main data 
handling system. A production control philosophy is described 
where the key sentence is: a data base physically connected to the 
process and product and accessable for reading and writing from 
the data handling system. Operative installations in the automotive 
industry are described: supply of components to assembly line, stor- 
age systems, routing in automatic transport systems, automatic pro- 
duction lines and assembly lines. 


44124 (N—83-29311) Adsorption and thermal decomposi- 
tion of tricresylphosphate (TCP) on iron and gold. Wheeler, 
D.R.; Faut, O.D. (National Aeronautics and Space Adminis- 
tration, Cleveland, OH (USA). Lewis Research Center). 
1983. 17p. (NASA-TM—83341; E—1738; CONF-830690— 
2). NTIS, PC A02/MF AOl1. 

From Symposium on applied surface analysis; Dayton, OH, 
USA (9 Jun 1983). 

Because tricresyl-phosphate (TCP) is a common antiwear ad- 
ditive in lubricants, there is great interest in its interactions with 
metal substrates. The TCP was allowed to adsorb on polycrystal- 
line iron and gold at room temperature. X-ray photoelectron spec- 
troscopy (XPS) was used to analyze the adsorbed species. The sub- 
strate was then heated in steps to 330 C, and the changes in the 
adsorbate were analyzed after each step. On both substrates satura- 
tion adsorption occurred at about one monolayer, but the sticking 
coefficient was less on gold than on iron. Comparison of the XPS 
spectra of TCP on each substrate with the spectrum from con- 
densed TCP indicated nondissociative adsorption on gold, possibly 
by dipole-induced dipole interaction. On iron, there was apparently 
additional interaction between the substrate and the tolyl groups on 
the TCP molecule. TCP began to desorb molecularly from gold as 
soon as the gold was heated above room temperature. The desorp- 
tion was complete by 200 C. However, when the iron substrate was 
heated, TCP did not desorb but decomposed between 150 and 250 
Cc. 


44125 (N—83-34326) Thermal elastohydrodynamic lubri- 
cation of line contacts. Ghosh, M.K.; Hamrock, B.J. (Na- 
tional Aeronautics and Space Administration, Cleveland, 
OH (USA). Lewis Research Center). Jun 1983. 30p. 
(NASA-TM—83424, E—1617). NTIS, PC A03/MF AOl1. 

A numerical solution to the problem of thermal elastohydro- 
dynamic lubrication of line contacts was obtained by using a finite 
difference formulation. The solution procedure consists of simulta- 
neous solution of the thermal Reynolds equation, the elasticity 
equation, and the energy equation subject to appropriate boundary 
conditions. Pressure distribution, film shape, and temperature distri- 
bution were obtained for fully flooded conjunctions, a paraffinic lu- 
bricant, and various dimensionless speed parameters while the di- 
mensionless load and materials parameters were held constant. Re- 
duction in the minimum film thickness due to thermal effects (as a 
ratio of thermal to isothermal minimum film thickness) is given by a 
simple formula as a function of the thermal loading parameter Q: 
H(min)/H(min,D 10/10+ Q(0.4). Plots of pressure distribution, film 
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shape, temperature distribution, and flow are shown for some repre- 
sentative cases. 


44126 (N—83-35143) Review of liquid lubricant thermal/ 
oxidative degradation. Jones, W.R. Jr. (National Aeronautics 
and Space Administration, Cleveland, OH (USA). Lewis 
Research Center). Aug 1983. 60p. (NASA-TM—83465; E— 
1559-5; CONF-8304183—1). NTIS, PC A04/MF AO1. 

From International conference on tribology in the 80's; 
Cleveland, OH, USA (18 Apr 1983). 

The fundamental processes occurring during the thermal and 
oxidative degradation of hydrocarbons are reviewed. Particular em- 
phasis is given to various classes of liquid lubricants such as mineral 
oils, esters, polyphenyl ethers, C-ethers, and fluorinated polyethers. 
Experimental techniques for determining thermal and oxidative sta- 
bilities of lubricants are discussed. The role of inhibitors and cataly- 
sis is also covered. 


44127 (N—83-35144) High-pressure liquid chromatogra- 
phy: a brief introduction and its application in analyzing the 
degradation of a C-ether (Thio-ether) liquid lubricant. (Na- 
tional Aeronautics and Space Administration, Cleveland, 
OH (USA). Lewis Research Center). 1983. 25p. 
(NASA-TM—83474; E—1769). NTIS, PC A02/MF A0O1. 

The general principles of classical liquid chromatography 
and high pressure liquid chromatography (HPLC) are reviewed, 
and their advantages and disadvantages are compared. Several 
chromatographic techniques are reviewed, and the analytical sepa- 
ration of a C-ether liquid lubricant by each technique is illustrated. 
A practical application of HPLC is then demonstrated by analyzing 
a degraded C-ether liquid lubricant from full scale, high tempera- 
ture bearing tests. 


44128 (N—84-16380) Characteristic morphological and 
frictional changes in sputtered MoS/sub 2 films. Spalvins, T. 
(National Aeronautics and Space Administration, Cleveland, 
OH (USA). Lewis Research Center). 1984. 16p. (NASA- 
TM—83565; CONF-840871—1). NTIS, PC A02/MF AO01. 

From International solid lubricants conference; Denver, CO, 
USA (6 Aug 1984). 

Three microstructural growth stages of sputtered MoS2 
films were identified with respect to film thickness: (1) ridge forma- 
tion during nucleation, (2) an equiaxed transition zone, and (3) a co- 
lumnar-fiber-like structure. Each of these growth stages are charac- 
terized in terms of microcrystallite size, shape, and orientation. The 
effective lubricating film thickness is established in terms of the mi- 
crostructural growth stages during sliding experiments. The film 
has a tendency to break up within the columnar zone. Actual lubri- 
cation is performed by the remaining film which is 0.18 to 0.22 mi- 
crons thick. Also a visual screening is proposed to evaluate the in- 
tegrity of the as-sputtered MoS2 film. The lubricating properties 
are identified with respect to optical changes before and after 
wiping. The orientation of the microcrystallites are responsible for 
the optical reflective changes observed. 


44129 (N—84-16984) Surface topographical changes 
measured by phase-locked interferometry. Final report. 
Lauer, J.L.; Fung, S.S. (Rensselaer Polytechnic Inst., Troy, 
NY (USA)). Jan 1984. 103p. (NASA-CR—3757). NTIS, PC 
A06/MF AOl1. 

An electronic optical laser interferometer capable of resolv- 
ing depth differences of as low as 30 A and planar displacements of 
6000 A was constructed to examine surface profiles of bearing sur- 
faces without physical contact. Topological chemical reactivity was 
determined by applying a drop of dilute alcoholic hydrochloric 
acid and measuring the profile of the solid surface before and after 
application of this probe. Scuffed bearing surfaces reacted much 
faster than virgin ones but that bearing surfaces exposed to lubri- 
cants containing an organic chloride reacted much more slowly. 
The reactivity of stainless steel plates, heated in a nitrogen atmos- 
phere to different temperatures, were examined later at ambient 
temperature. The change of surface contour as a result of the probe 
reaction followed Arrhenius-type relation with respect to heat 
treatment temperature. The contact area of the plate of a ball/plate 
sliding elastohydrodynamic contact run on -trimethylopropane tri- 
heptanoate with or without additives was optically profiled periodi- 
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cally. As scuffing was approached, the change of profile within the 
contact region changed much more rapidly by the acid probe and 
assumed a constant high value after scuffing. A nonetching metal- 
lurgical phase was found in the scuff mark, which was apparently 
responsible for the high reactivity. 


44130 (SAND—84-0350) Vibration data analysis system 
for SNLA Area III reference manual. Downey, T.L.; Tom- 
linson, R.N. (Sandia National Labs., Albuquerque, NM 
(USA)). Jun 1984. Contract AC04-76DP00789. 138p. NTIS, 
PC A07/MF AOI; 1; GPO Dep. File Number DE84016207, 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This reference manual describes a computer system devel- 
oped for vibration data acquisition and analysis. The system is capa- 
ble of digitizing random, transient, and sine sweep vibration envi- 
ronments and providing completely labeled, high-resolution plots 
and records of the analysis parameters, channel calibrations, and 
transducer identifications. Special features of the system include the 
use of computer terminal forms for entry of the analysis parameters, 
the scheduling of the acquisition and analysis programs using termi- 
nal function keys, and the complete automation of the data acquisi- 
tion hardware. 
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REFER ALSO TO CITATION(S) 42020042603, 42668, 42669, 42670, 42671, 
42672, 42673, 42674, 42675, 42676, 42677, 42679, 42680, 42682, 42683, 42935, 
42936, 43010, 43011, 43012, 43013, 43014, 43015, 43016, 43017, 43018, 43019, 
43020, 43021, 43022, 43240, 43343, 43345, 43659, 43660, 43661, 43763, 43765, 
43800, 43857, 44247, 44295, 44317 


44131 (CONF-840831—2) Real-time planning by an intel- 
ligent robot. Barhen, J.; Weisbin, C.R.; de Saussure, G. (Oak 
Ridge National Lab., TN (USA)). 1984. Contract ACO05- 
840OR21400. 4p. NTIS, PC A02/MF A0Ol1; 1; GPO Dep. 
File Number DE84016669. 

From ASME international computers in engineering confer- 
ence; Las Vegas, NV, USA (12 Aug 1984). 

Portions are illegible in microfiche products. 

The cece of automated decision making capabilities 
for an autonomous intelligent machine operating in dynamic real- 
world environments is one of the key research activities currently 
carried out within the Center for Engineering Systems Advanced 
Research at the Oak Ridge National Laboratory. The conceptual 
design of a Robot Operating System is presented as a basis for fur- 
ther research in the area of real-time planning. The Robot Operat- 
ing System controls and directs the robot's planning and reasoning 
capabilities by embedding them, as asynchronous parallel algo- 
rithms, within a multiprocessor operating system built for resource 
allocation, process (e.g., sensors, arms,...) management, etc. The 
Center for Engineering Systems Advanced Research HERMIES- 
type robots provide the experimental focus for this activity. 25 ref- 
erences. 


(CONF-840937—Absts.) ASC 84: applied super- 
conductivity conference. Final program and abstracts. 
(USDOE Office of Energy Research, Washington, DC. 
Office of Fusion Energy). 1984. 67p. NTIS, PC A04/MF 
A0l; 1; GPO Dep. File Number DE84016204. 

From Applied superconductivity conference; San Diego, 
CA, USA (9 Sep 1984). 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Abstracts are given of presentations covering: superconduct- 
ing device fabrication; applications of rf superconductivity; conduc- 
tor stability and losses; detectors and signal processing; fusion mag- 
nets; Al5 and Nb-Ti conductors; stability, losses, and various con- 
ductors; SQUID applications; new applications of superconducti- 
vity; advanced conductor materials; high energy physics applica- 
tions of superconductivity; electronic materials and characteriza- 
tion; general superconducting electronics; ac machinery and new 
applications; digital devices; fusion and other large scale applica- 
tions; in-situ and powder process conductors; ac applications; syn- 
thesis, properties, and characterization of conductors; superconduct- 
ing microelectronics. (LEW) 
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44133 (CONF-8209238—Vol.1, pp 517-536) New clutch 
testing machine. Todorovic, J.; Duboka, C. 1982. NTIS (US 
Sales Only), PC A23/MF AO1. File Number TI84770345. 

From International symposium on automotive technology 
and automation (ISATA ‘82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

, On the basis of comprehensive clutch testing under service 
conditions a new stand for laboratory clutch testing is developed at 
the Faculty of Mechanical Engineering University of Belgrade. The 
stand is fully automated. The testing procedure is defined to dupli- 
cate real usage conditions of the clutch, i.e. to simulate vehicle ac- 
celaration from start in different gears, including the simulation of 
additional loading due to a trailer or road slope. This is realised by 
means of different flywheels, which may be fitted to the driven 
shaft. The stand design enables mounting of very different clutches 
by means of rather simple adaptors. The specific feature of the 
stand is extremely small length and size in general, which is 
achieved mainly by mounting the driven shaft inside of a driving 
shaft. The paper presents a general description of the stand and ex- 
plains the main points of the procedure developed for clutch testing 
of different types of vehicles (cars and trucks). 


44134 (DOE/ET/10393—1596) Experience with bed ash 
transfer systems to June 1983. (NCB (IEA Grimethorpe) 
Ltd., Grimethorpe, Barnsley, South Yorkshire (UK)). Feb 
1984. Contract AI01-76ET10393. 65p. NTIS, PC A04/MF 
A0l1; 1; GPO Dep. File Number DE84009270. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Two bed ash transfer systems have been used at the Fluid- 
ized Bed Combustion Project at Grimethorpe, South Yorkshire, 
UK. The original system incorporated an ash outlet isolated by a 
ball valve, leading to a fluidizing pad, to feed solids into a pneumat- 
ic conveying pipe line and quench vessel. In the alternative system, 
the ash outlet leads directly to a cylindrical chamber; here the ash 
is fluidized and conveyed vertically to the ash quench vessel. 
Owing to the more complicated equipment and operating require- 
ments, it is envisaged that the wet quench type of ash disposal 
system used at Grimethorpe would not be used in commercial 
plant. The report covers aspects of the design, commissioning and 
operating experience for both ash transfer systems. Commissioning 
of the original system started in July 1980. However, a number of 
problems were encountered, and the alternative system was in- 
stalled in June/July 1981 alongside the original. This new system 
was successfully commissioned in 1981, and the original system was 
removed in July 1982. 


44135 (DOE/ET/10393—1598) Turbine blade test cas- 
cade modifications and operations, August 1982-April 1983. 
(NCB (IEA Grimethorpe) Ltd., Grimethorpe, Barnsley, 
South Yorkshire (UK)). Mar 1984. Contract AIOlI- 
76ET10393. 83p. NTIS, PC A05/MF A0O1; 1; GPO Dep. 
File Number DE84009268. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

A turbine blade test cascade is installed at the Grimethorpe 
Experimental PFBC Facility to enable research into erosion and 
corrosion of turbine blade materials caused by the constituents of 
the exhaust gas. This report covers commissioning of the cascade 
loop, from August 1982 to April 1983 and the installation of the 
blades. During this period, the Facility was operated for 985 coal 
burning hours, the cascade loop was on line for 553 hours and the 
test blades exposed for 33.5 hours. The installation of the blades 
was delayed due to equipment problems. The major problems were: 
seizure of valves used to discharge hot dust from the exhaust gas 
clean-up system; and poor performance of a gas path heat exchang- 
er due to dust built-up on heat transfer surfaces. Modifications have 
been made to improve the reliability and performance of the cas- 
cade loop. 


44136 (DOE/RA/50256—T1) Industry functional model- 
ing: theory and methodology. Haimes, Y.Y.; Martin, C.; 
Loparo, K.A.; Sorooshian, S.; Wells, C. (Case Western Re- 
serve Univ., Cleveland, OH (USA). Case Inst. of Technolo- 

gy). Jun 1984. Contract AC01-80RA50256. 428p. NTIS, PC 
0 19/MF A01; 1; GPO Dep. File Number DE84016381. 
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Portions are illegible in microfiche products. 

This report represents the response of Case Western Reserve 
University’s research team to the challenges with the following ob- 
jective: Conduct research to advance the state of the art in formal 
modeling of industrial systems. Emphasis should be on addressing 
and resolving modeling issues that are preventing the development 
of a sound theory of modeling applicable to systems involving 
human, social processes in interaction with and constrained by nat- 
ural, physical processes. 


44137 (EGG—10282-1054) Material dispersion measure- 
ments on fiber optic cables used at the Nevada test site. 
Smiley, V.N.; Peressini, M.A.; Whitaker, D.E. (EG and G, 
Inc., Las Vegas, NV (USA). Energy Measurements Group). 
1984. Contract AC08-83NV 10282. 14p. (CONF-840872—4). 
NTIS, PC A02; 3; GPO Dep. File Number DE84014779. 

From SPIE annual technical symposium; San Diego, CA, 
USA (19 Aug 1984). 

Paper copy only, copy does not permit microfiche produc- 
tion. 

We describe results obtained for material dispersion measure- 
ments on multi-mode optical fibers. The instrumentation used a 
phase shift method in which a phase change was produced by a 
change in selected wavelength of a filtered, RF-modulated LED 
after the light passed through a fiber. This measurement was re- 
peated for several wavelengths over the spectral width of the LED 
emission. Typically an LED centered at 820 nm is useful from 
about 790 to 850 nm. The wavelength coverage can be extended 
further by using LEDs with different central wavelengths. Material 
dispersion values for high-bandwidth fibers measured fell in the 
range 100 to 108 ps/(nm x km) at a wavelength of 825 nm. 10 refer- 
ences. 


44138 (HEDL-SA—2429-FP) Lessons learned from 
FFTF hot cell shield measurements. Bunch, W.L.; Luksic, 
A.T. (Hanford Engineering Development Lab., Richland, 

A (USA)). Oct 1981. Contract AC06-76FF02170. 17p. 
(CONF-811103—134). NTIS, PC A02/MF A0Oli; 1; GPO 
Dep. File Number DE84016524. 

From ANS winter meeting; San Francisco, CA, USA (29 
Nov 1981). 

Portions are — in microfiche products. 

As a result of the shield test, a numbr of deficiencies were 
found and modifications made to assure that doses received by op- 
erating personnel would be as low as reasonably achievable. The 
major lesson learned in this test program is that standard equipment 
shield designs do not necessarily meet the requirements of all facili- 
ties. As a result of this shield test, we the hundred or so windows 
and manipulators used in the Fuels and Materials Examination Fa- 
cility (FMEF) will have improved shield design features. 


44139 (INIS-mf—9005, pp 37) Examination of fallout 
shelters. Mayr, K.; Sorantin, H.; Spalek, K. (Oesterrei- 
chisches Forschungszentrum Seibersdorf G.m.b.H. Inst. fuer 
Strahlenschutz); Schuster, G. (Bundesministerium fuer 
Bauten und Technik, Vienna (Austria)). 1983. NTIS (US 
Sales Only), PC AO7/MF AOl1. File Number T184780512. 
(CONF-830995—Summ.). 

_ From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44140 (KFK—3717) Compatibility of materials for pres- 
surized cylinders with unpurified rubidium. Borgstedt, H.U.; 
Noppel, H.E.; Penzhorn, R.D. (Kernforschungszentrum 
Karlsruhe G.m.b.H. (Germany, F.R.). Inst. fuer Material- 
und Festkoerperforschung; Kernforschungszentrum Karls- 
ruhe G.m.b.H. (Germany, F.R.). Inst. fuer Radiochemie; 
Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.). Projekt Wiederaufarbeitung und Abfallbehandlung). 
Mar 1984. 49p. (In German). (PWA—79/83). NTIS (US 
Sales Only), PC A03/MF AOl1. File Number DE84752100. 

The corrosion of a mild steel and four austenitic chromium 
nickel steels by rubidium, containing varying amounts of oxide and 
hydroxide, was investigated taking into account conditions prevail- 
ing in a repository. The materials were tested as pressurized cylin- 





ders as well as cylindrical specimens under a tensile load. Corrosion 
tests were carried out at 150 and 200°C for a period of time extend- 
ing up to 30 000 hours. From the metalographical examination of 
the investigated samples it is apparent, that corrosion by Rb under 
final storage conditions is negligible. The observed attack is limited 
to the metal surface. Neither strength nor toughness of any of the 
examined materials was impaired by rubidium. All the investigated 
materials showed the same good compatibility behaviour. It is con- 
cluded that corrosion by Rb does not pose a restriction to the con- 
cept of **Kr storage in pressurized cylinders, because no significant 
material degradation is expected within the storage period in the re- 
pository. 


44141 (LA—10028-MS) Method of accurizing rail guns. 
Farnum, E.H. (Los Alamos National Lab., NM (USA)). Jun 
1984. Contract W-7405-ENG-36. 12p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE84017079. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

In space, projectiles with hypervelocity can deliver large 
amounts of energy to the target. Long range and high accuracy are 
essential. This report presents a method of improving the accuracy 
of hypervelocity vehicles by measuring the output velocity and 
correcting the direction by impulse from a laser beam normal to the 
projectile flight path. The accurizer is described, trajectory-correc- 
tion calculations are given, and maximum practical trajectory cor- 
rections are suggested for low- and high-mass projectiles. Assump- 
tions are detailed; areas of further study, indicated. 


44142 (LA-UR—84-2115) Low earth orbit molecular 
beam space simulation facility. Cross, J.B. (Los Alamos Na- 
tional Lab., NM (USA)). 1984. Contract W-7405-ENG-36. 
13p. (CONF-8410129—1). NTIS, PC A02/MF AOI; 1; GPO 
Dep. File Number DE84015491. 

From 13. AIAA/NASA/ASTM/IES space simulation con- 
ference; Orlando, FL, USA (9 Oct 1984). 

Portions are illegible in microfiche products. 

A brief synopsis of the low earth orbit (LEO) satellite envi- 
ronment is presented including neutral and ionic species. Two 
ground based atomic and molecular beam instruments are described 
which are capable of simulating the interaction of space craft sur- 
faces with the LEO environment and detecting the results of these 
interactions. The first detects mass spectrometrically low level 
fluxes of reactively and nonreactively surface scattered species as a 
function of scattering angle and velocity while the second UHV 
molecular beam, laser induced fluorescence apparatus is capable of 
measuring chemiluminescence produced by either gas phase or gas- 
surface interactions. A number of proposed experiments will be de- 
scribed. 


44143 (N—83-36276) Latest developments in cryogenic 
safety. Webster, T.J. (Applied Cryogenics and Materials 
Consultants, New Castle, DE (USA)). Mar 1983. 15p. 
oa ee CONF-820546—19). NTIS, PC A02/ 
MF AO1. 


From 9. international cryogenic engineering conference; 
Kobe, Japan (10 May 1982). 

The Cryogenic Safety Manual, sponsored by the British Cry- 
ogenics Council, was published over 10 years ago. A new updated 
version is now available. Some general aspects of cryogenic safety 
are highlighted, and attention is drawn to some of the more unusual 
hazardous situations. An awareness of the physical properties of the 
cryogenic fluids being dealt with is important in directing attention 
to hazardous situations which may arise. Because of this, the more 
important properties of the cryogenic fluids are given, such as mo- 
lecular weight, boiling point and freezing point. From these proper- 
ties, hazardous situations can be deduced. There are hidden dangers 
that are not always easy to spot. Some of the unexpected hazards, 
most of which have led to deaths, are: asphyxiation (anoxia), frost 
bites and hypothermia, explosions, and combustion. The aim of this 
publication is to help bring about increased safety in the production 
and use of crygenic products through a deeper appreciation of the 
scientific, technological and administrative steps which must be 
made if accidents, some fatal, are to be voided in the future. 
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44144 (N—84-15327) Refrigeration for Cryogenic Sen- 
sors. Gasser, M.G. (National Aeronautics and S Admin- 
istration, Greenbelt, MD (USA). Goddard Space Flight 
Center). Dec 1983. 430p. (NASA-CP—2287; REPT— 
83F5158; CONF-821237—2). NTIS, PC A19/MF A01. 

From 2. biennial conference on refrigeration for cryo 
sensors and electronic systems; Greenbelt, MD, USA (7 Dec 1982). 

Research in cryogenically cooled refrigerators is discussed. 
Low-power Stirling cryocoolers; spacecraft-borne long-life units; 
heat exchangers; performance tests split-stirling, linear-resonant, 
cryogenic refrigerators; and computer models are among the topics 
discussed. 


44145 (N—84-15328) US Navy program in small cryo- 
coolers. Nisenoff, M.; Edelsack, E.A. (Naval Research Lab., 
Washington, DC (USA)). Dec 1983. 1lp. NTIS, PC A19/ 
MF AOl1. 

A Navy program to develop fractional-watt cryocoolers ca- 
pable of operating below 10 K is discussed. Several varieties of 
Stirling coolers were built and are under evaluation. In addition, 
helium gas compressors designed for use with small, closed cycle 
Joule-Thomson coolers are under development. An overview of the 
technical aspects of the program are presented. 


44146 (N—84-15329) NASA needs and trends in cryogen- 
ic cooling. Sherman, A. (National Aeronautics and Space 
Administration, Greenbelt, MD (USA). Goddard Space 
Flight Center). Dec 1983. 15p. NTIS, PC A19/MF AO1. 

Projected NASA needs in spaceborne cryogenic systems and 
recent results of NASA cryogenic cooling technology efforts in in- 
frared astronomy, X-ray astronomy, gamma ray astronomy, liquid 
helium and space stations are discussed. 


44147 (N—84-15330) Japanese activities in refrigeration 
technology. Fujita, T.; Ohtsuka, T.; Ishizaki, Y. (Tohoku 
Univ., Sendai (Japan)). Dec 1983. 14p. NTIS, PC A19/MF 
AOl. 

Recent activities in refrigeration technology in Japan are dis- 
cussed. Stirling cycle refrigerators and magnetic refrigerators are 
discussed. The development of units for use on trains is discussed. 


44148 (N—84-15331) Spacecraft-borne long life cryogenic 
refrigeration: status and trends. Johnson, A.L. (Ae 

Corp., El Segundo, CA (USA)). Dec 1983. 33p. NTIS, PC 
A19/MF AOl1. 

The status of cryogenic refrigerator development intended 
for, or possibly applicable to, long life spacecraft-borne application 
is reviewed. Based on these efforts, the general development trends 
are identified. Using currently projected technology needs, the vari- 
ous trends are compared and evaluated. The linear drive, non-con- 
tacting bearing Stirling cycle refrigerator concept appears to be the 
best current approach that will meet the technology projection re- 
quirements for spacecraft-borne cryogenic refrigerators. However, 
a multiply redundant set of lightweight, moderate life, moderate re- 
liability Stirling cycle cryogenic refrigerators using high-speed 
linear drive and sliding contact bearings may possibly suffice. 


44149 (N—84-15332) Regeneration experiments below 
10K in a regenerative-cycle cryocooler. Sager, R.E.; Paulson, 
D.N. (SHE Corp., San Diego, CA (USA)). Dec 1983. 14p. 
NTIS, PC A19/MF AO1. 

At temperatures below 10K, regenerative cycle cryocoolers 
are limited by regeneration losses in the helium working fluid 
which result from the decreasing heat capacity of the regenerating 
material and the i increasing density of helium. Experiments examin- 
ing several approaches to improving the low-temperature regenera- 
tion in a four-stage regenerative cycle cooler constructed primarily 
of fiberglass materials are discussed. Using an interchangeable 
fourth stage, the experiments included configurations with multiple 
regeneration passages, and a static helium volume for increased 
heat capacity. Experiments using helium-3 as the working fluid and 
a Malone stage are planned. Results indicate that, using these tech- 
niques, it should be possible to construct a regenerative cycle 
cooler which will operate below 6K. 
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44150 (N—84-15333) Cryocooler for applications requir- 
ing low magnetic and mechanical interference. Zimmerman, 
J.E.; Daney, D.E.; Sullivan, D.B. (National Bureau of 
Standards, Boulder, CO (USA)). Dec 1983. 11p. NTIS, PC 
A19/MF AO0Ol1. 

A very low-power, low-interference Stirling cryocooler is 
being developed based on principles and techniques described in 
several previous publications over the last four years. It differs in 
several important details from those built previously. It uses a ta- 
pered displacer based upon an analytical optimization procedure. 
The displacer is driven by an auxiliary piston and cylinder (rather 
than by mechanical linkage) using some of the working fluid itself 
to provide the driving force. This provides smooth, vibration-free 
motion, and, more importantly, allows complete mechanical and 
spatial separation of the cryostat from the pressure-wave generator. 
Either of two different pressure-wave generators can be used. One 
is a non-contaminating, unlubricated ceramic piston and cylinder. 
The other is a compressed-air-operated rubber diaphragm with 
motor-driven valves to cycle the pressure between appropriate 
limits. 


44151 (N—84-15334) Approach to optimization of low- 
power Stirling cryocoolers. Sullivan, D.B.; Radebaugh, R.; 
Daney, D.E.; Zimmerman, J.E. (National Bureau of Stand- 
ards, Boulder, CO (USA)). Dec 1983. 24p. NTIS, PC A19/ 
MF AOl1. 

A method for optimizing the design (shape of the displacer) 
of low power Stirling cryocoolers relative to the power required to 
operate the systems is described. A variational calculation which in- 
cludes static conduction, shuttle and radiation losses, as well as re- 
generator inefficiency, was completed for coolers operating in the 
300 K to 10 K range. While the calculations apply to tapered dis- 
placer machines, comparison of the results with stepped displacer 
cryocoolers indicates reasonable agreement. 


44152 (N—84-15335) Regeneration efficiency, shuttle 
heat loss and thermal conductivity in epoxy-composite annu- 
lar gap regenerators from 4K to 80K. Myrtle, K.; Cygax, S.; 
Plateel, C.; Winter, C. (Simon Fraser Univ., Burnaby, Brit- 
ish Columbia (Canada)). Dec 1983. 10p. NTIS, PC A19/MF 
AOl. 

A test apparatus designed to simulate a section of a Stirling 
cycle cryocooler was built. Measurements of regeneration efficien- 
cy, shuttle heat loss and thermal conductivity reported for several 
regenerator test sections. The test composites were epoxy glass, 
epoxy glass with lead particles, epoxy glass with activated charcoal 
and epoxy graphite. Losses measured for these materials were ap- 
proximately the same. Losses are in good agreement with those cal- 
culated theoretically for an epoxy glass (C-10) composite. The im- 
plications of these results on cryocooler design are discussed. 


44153 (N—84-15336) 10 deg K triple-expansion Stirling- 
cycle cryocooler. Newman, W.; Keung, C.S. (Philips Labs., 
Briarcliff Manor, NY (USA)). Dec 1983. 16p. NTIS, PC 
A19/MF AO1. 

The design of a triple expansion closed cycle Stirling cryo- 
cooler optimized for a cooling load of 50 mW at 10 K is described. 
The cooler was designed with the objectives of low power, low 
weight, compactness, low mechanical motion, low electromagnetic 
noise, and low output temperature fluctuations. The design employs 
a direct drive linear motion piston motor and a triple expansion free 
displacer. Piston motion is controlled by feedback from an optical 
position transducer. Mechanical vibrations are attenuated with a 
passive resonant counterbalance. Electromagnetic noise is attenuat- 
ed with layered high permeability magnetic shielding. The regen- 
erators move with the displacer within a thin titanium cold finger. 
The piston and displacer oscillate at 8.33 Hz on bearings and seals 
of reinforced Teflon. The cooler is designed to provide the desired 
50 mW of cooling at 10 K with a power input of less than 100 W. 
The piston can be driven at a greater stroke to produce up to 200 
mW of cooling with an input power of 250 W. A lead and copper 


cold tip heat exchanger will limit temperature fluctuations to within 
0.01 K. 
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44154 (N—84-15337) Application of gap regenerator/ex- 
pander precooled by two stage G-M refrigerator. Matsubara, 
Y.; Yasukochi, K. (Nihon Univ., Tokyo). Dec 1983. 12p. 
NTIS, PC A19/MF AOl1. 

The degradation of regenerator effectiveness below 10K is 
due to the imbalance of the heat capacity of the regenerator materi- 
al and helium gas as a working fluid. One of the attractive methods 
to increase this efficiency could be realized by a gap regenerator 
system regarding helium gas property. This paper describes an ex- 
periment using pressurized helium gas as a regenerator material. A 
two stage G-M cycle refrigerator has been used for precooling the 
gap regenerator system. With this method, minimum temperature 
below 5K has been obtained when the precooling temperature 
maintained at 10K. 


44155 (N—84-15338) Compact Claude cycle refrigerator 
for laboratory use. Hiersaki, Y.; Kaneko, M. (Suzuki Shokan 
Co. Ltd. (Japan)). Dec 1983. 9p. NTIS, PC A19/MF AO1. 

A Claude cycle refrigerator with a three stage reciprocating 
expansion engine is described. Instead of a cam mechanism, valves 
are driven directly by magnetic solenoids operated by means of a 
micro processor control system. A swash plate mechanism is used 
to convert reciprocating motion of the expander pistons to rotary 
motion. A refrigeration capacity of 8 watts was achieved at 4.5 K 
with the operating pressure of 1.1 MPa and flow rate of 2.4 g/sec.. 
An effect of overintake operation was studied. Experimental results 
show that the efficiency of the expander has a peak point in the 
region of overintake operation with constant cycle speed, which 
agrees with theoretical results. The electrically controlled valve 
system is useful to vary the valve timing to achieve an optimum 
condition of operation. 


44156 (N—84-15339) Small and light weight heat ex- 
changer for on-board helium refrigerator. Koizumi, T.; Taka- 
hashi, M.; Uchida, T.; Kanazawa, Y.; Suzuki, M. (Sumitomo 
Heavy Industries Ltd., Hiratsuka (Japan)). Dec 1983. 10p. 


NTIS, PC A19/MF AOl1. 

A small and light weight heat exchanger used for small 
helium refrigerator has been developed by Sumitomo Heavy Indus- 
tries, Ltd. This heat exchanger is a laminated metal heat exchanger 
which consists of perforated aluminum metal plates and glassfiber 
reinforced plastic separators. The size is from 100 mm to 28 mm in 
diameter and about 300 mm in length. The weight is from 2.5 kg to 
0.6 kg. Also it can be used between room temperature and liquid 
helium temperature. The thermal efficiency obtained has been more 
than 96%. The heat exchanger has been practically used for on- 
board helium refrigerator in Japanese National Railways’ supercon- 
ducting magnetic levitated trains. 


44157 (N—84-15340) Miniature tilting pad gas lubricated 
bearing. Sixsmith, H.; Swift, W.L. (Creare, Inc., Hanover, 
NH (USA)). Dec 1983. 7p. NTIS, PC A19/MF AO1. 

This paper describes the design and development of a minia- 
ture tilting pad gas bearing developed for use in very small turbo- 
machines. The bearings have been developed for cryogenic tur- 
boexpanders with shaft diameters down to about 0.3 cm and rota- 
tional speeds up to one million rpm. Cryogenic expansion turbines 
incorporating this type of bearing should be suitable for refrigera- 
tion rates down to about 10 w. 


44158 (N—84-15341) Life test performance of a Philips 
rhombic-drive refrigerator with bellows seals. Lindale, E.; 
Lehrfeld, D. (Philips Labs., Briarcliff Manor, NY (USA)). 
Dec 1983. 17p. NTIS, PC A19/MF AO1. 

In February 1979, tour Stirling cycle cryogenic refrigerators, 
developed by Philips Laboratories for the John Hopkins Universi- 
ty/Applied Physics Laboratory, were launched into orbit aboard 
the P78-1 spacecraft. The refrigerators were designed to cool the 
detectors of two identical gamma-ray spectrometers to 77 K reli- 
ably for one year. Since launch, the refrigerators, still in orbit, have 
individually accumulated from 5,000 to over 20,000 hours of oper- 
ation. As part of those efforts, a refrigerator identical to those in 
orbit was built, with one significant modification: flexible metal bel- 
lows between the crankcase and the working volume to prevent 
possible contaminants from migrating into the cold region. During 
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the life test of the modified refrigerator, the temperature increase 
during the first three month run was 0.022 k/day, a negligible level. 
As of October 1982, the unit has accumulated over 12,300 hours of 
operation. 


44159 (N—84-15342) Split-Stirling, linear-resonant, cryo- 
genic refrigerators for detector cooling. Lehrfeld, D. (Magna- 
vox Government and Industrial Electronics Co., Mahwah, 
NJ (USA)). Dec 1983. 15p. NTIS, PC A19/MF AO1. 

For the past decade, military IR systems have preferred to 
see cryogenic coolers provided as split units separating the func- 
tions of compressor and cold-end for system packaging and vibra- 
tion isolation reasons. A family of split-cycle coolers designed for 
long MTBF and in the final stages of development is the focus of 
the discussion. Their technological evolution, from multi-year- 
MTBF satellite system Stirling coolers developed in the U.S., and 
the UA 7011 cooler (the first all-linear, military, production cooler) 
developed in Holland, is explained. Two new split-cycle machines 
are discussed. They provided 1/4 watt and 1 watt (nominal capac- 
ity) at 80 K and 85 K respectively. These linear-resonant, free-dis- 
placer Stirling coolers are designed for thousands of hours of serv- 
ice-free operation. They are designed to be compatible with stand- 
ard U.S. 60 element and 120/180 element detector/dewars, respec- 
tively. 


44160 (N—84-15344) Computer program for analysis of 
split-Stirling-cycle cryogenic coolers. Brown, M.T.; Russo, 
S.C. (Hughes Aircraft Co., El Segundo, CA (USA)). Dec 
1983. 18p. NTIS, PC A19/MF AO1. 

A computer program for predicting the detailed thermody- 
namic performance of split-Stirling-cycle refrigerators has been de- 
veloped. The mathematical model includes the refrigerator cold 
head, free-displacer/regenerator, gas transfer line, and provision for 
modeling a mechanical or thermal compressor. To allow for dy- 
namic processes (such as aerodynamic friction and heat transfer) 
temperature, pressure, and mass flow rate are varied by sub-divid- 
ing the refrigerator into an appropriate number of fluid and struc- 
tural control volumes. Of special importance to modeling of cryo- 
genic coolers is the inclusion of real gas properties, and allowance 
for variation of thermo-physical properties such as thermal conduc- 
tivities, specific heats and viscosities, with temperature and/or pres- 
sure. The resulting model, therefore, comprehensively simulates the 
split-cycle cooler both spatially and temporally by reflecting the ef- 
fects of dynamic processes and real material properties. 


44161 (N—84-15345) Magnetically suspended linearly 
driven cryogenic refrigerator. Stolfi, F.; Goldowsky, M.; 
Ricciardelli, J.; Shapiro, P. (Philips Labs., Briarcliff Manor, 
NY (USA)). Dec 1983. 41p. NTIS, PC A19/MF AO1. 

This paper described a novel Stirling cycle cryogenic refrig- 
erator which was designed, fabricated and successfully tested at 
Philips Laboratories. The prominent features of the machine are an 
electro-magnetic bearing system, a pair of moving magnet linear 
motors, and clearance seals with a 25 mu m radial gap. The all- 
metal and ceramic construction eliminates long-term organic con- 
tamination of the helium working fluid. The axial positions of the 
piston and displacer are electronically controlled, permitting inde- 
pendent adjustment of the amplitude of each and their relative 
phase relationship during operation. A simple passive counterbal- 
ance reduces axial vibrations. The design of the refrigerator system 
components is discussed and a comparison is made between per- 
formance estimates and measured results. 


44162 (N—84-15346) Gifford-McMahon refrigerator with 
split cold head. Forth, H.J.; Heisig, R.; Klein, H.H. (Ley- 
bold-Heraeus G.m.b.H. und Co. K.G., Koeln (Germany, 
F.R.)). Dec 1983. 9p. NTIS, PC A19/MF AO1. 
Leybold-Heraeus Co. have developed, built and succesfull 
tested a Gifford-McMahon cryocooler with splitted cold head for 
cooling a cryopump. The refrigerating part of the cold head and 
the gas flow control device have been separated (splitted cold 
head) and the distance between them is bridged by only two thin 
lines for carrying the working gas. Due to this separation the size 
of the refrigerating part is virtually defined only by the size of the 
displacers whilst the gas flow control device can be of any desired 
design. It has been shown that dimensioning of the connecting lines 
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and the corresponding losses became less critical with increasing 
size of the expander, but additional cooling in proportion to the re- 
frigerating capacity is required. 


44163 (N—84-15347) Testing and characterizations of in- 
frared sensor over the range of 2 Kelvin to 300 
Kelvin. Hansen, R.G. (Hansen (R.G.) and Associates, Santa 
— CA (USA)). Dec 1983. 7p. NTIS, PC A19/MF 

Various cryogenic techniques were used to evaluate state of 
the art electro-optic devices. As research, development, and pro- 
duction demands require more sensitive testing techniques, faster 
test results, and higher production throughput, the emphasis on 
supporting cryogenic systems increases. The three traditional meth- 
ods currently utilized in electro-optic device testing are discussed: 
(1) liquid contaiment dewars, (2) liquid transfer systems, and (3) 
closed cycle refrigeration systems. Advantages, disadvantages, and 
the current state of the art of each of these cryogenic techniques is 
discussed. 


44164 (N—84-15348) Optimal design of gas adsorption 
refrigerators for cryogenic cooling. Chan, C.K. (Jet Propul- 
sion Lab., Pasadena, CA (USA)). Dec 1983. 19p. NTIS, PC 
A19/MF AOl1. 

The design of gas adsorption refrigerators used for cryogen- 
ic cooling in the temperature range of 4K to 120K was examined. 
The functional relationships among the power requirement for the 
refrigerator, the system mass, the cycle time and the operating con- 
ditions were derived. It was found that the precool temperature, 
the temperature dependent heat capacities and thermal conductiv- 
ities, and pressure and temperature variations in the compressors 
have important impacts on the cooling performance. Optimal de- 
signs based on a minimum power criterion were performed for four 
different gas adsorption refrigerators and a multistage system. It is 
concluded that the estimates of the power required and the system 
mass are within manageable limits in various spacecraft environ- 
ments. 


44165 (N—84-15349) General computer model for pre- 
dicting the performance of gas sorption refrigerators. Sigurd- 
son, K.B. (Jet Propulsion Lab., Pasadena, CA (USA)). Dec 
1983. 13p. NTIS, PC A19/MF AO1. 

Projected performance requirements for cryogenic space- 
craft sensor cooling systems which demand higher reliability and 
longer lifetimes are outlined. The gas/solid sorption refrigerator is 
viewed as a potential solution to cryogenic cooling needs. A soft- 
ware model of an entire gas sorption refrigerator system was devel- 
oped. The numerical model, evaluates almost any combination and 
order of refrigerator components and any sorbent-sorbate pair or 
which the sorption isotherm data are available. Parametric curves 
for predicting system performance were generated for two types of 
refrigerators, a LaNi5-H2 absorption cooler and a Charcoal-N2 ad- 
sorption cooler. It is found that precooling temperature and heat 
exchanger effectiveness affect the refrigerator performance. It is in- 
dicated that gas sorption refrigerators are feasible for a number of 
space applications. 


44166 (N—84-15350) LaNi5 hydride cryogenic refrigera- 
tor test results. Jones, J.A. (Jet Propulsion Lab., Pasadena, 
CA (USA)). Dec 1983. 17p. NTIS, PC A19/MF AO1. 

A compltet LaNi5 hydrogen absorption cryogenic refrigera- 
tor system was developed. The system uses low temperature waste 
heat of approximately 100 C as a power source, and has no moving 
parts other than self operating valves. The cycle continues auto- 
matically by an electronic sequencing timing mechanism for the 
three compressors which are phased such that a constant supply of 
high pressure hydrogen gas is provided. It is indicated that with a 
fully clean hydrogen system, hundreds of thousand cycles should 
be attainable, even though some degradation may eventually occur. 
Simple vacuum reactivation of the hydride of moving parts, other 
than self operating, long life valves, the refrigerators predicted life 
is extremely long. 
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44167 (N—84-15352) Design of an adiabatic demagnetiza- 
tion refrigerator for studies in astrophysics. Castles, S. (Na- 
tional Aeronautics and Space Administration, Greenbelt, 
MD (USA). Goddard Space Flight Center). Dec 1983. 16p. 
NTIS, PC A19/MF AOl1. 

An adiabatic demagnetization refrigerator was designed for 
cooling infrared bolometers for studies in astrophysics and aerono- 
my. The design was tailored to the requirements of a Shuttle sortie 
experiment. The refrigerator should be capable of maintaining three 
bolometers at 0.1 K with a 90% cycle. The advantage are of oper- 
ations the bolometer at 0.1K. greater sensitivity, faster response 
time, and the ability to use larger bolometer elements without com- 
promising the response time. The design presented is the first com- 
plete design of an ADR intended for use in space. The most impor- 
tant of these specifications are to survive a Shuttle launch, to oper- 
ate with 1.5 K - 2.0 K space-pumped liquid helium as a heat sink, to 
have a 90% duty cycle, and to be highly efficient. 


44168 (N—84-15353) Helium-3 refrigerator employing 
capillary confinement of liquid cryogen. Ennis, D.J.; Kittel, 
P.; Brooks, W.; Miller, A.; Spivak, A.L. (National Aeronau- 
tics and Space Administration, Moffett Field, CA (USA). 
Ames Research Center). Dec 1983. 13p. NTIS, PC A19/ 
MF AOl1. 

A condensation refrigerator suitable for operation in a zero 
gravity space environment was constructed. The condensed liquid 
refrigerant is confined by surface tension inside a porous metal 
matrix. Helium-4 and helium-3 gases were condensed and held in a 
copper matrix. Evaporative cooling of confined liquid helium-4 re- 
sulted in a temperature of 1.4K. Using a zeolite adsorption pump 
external to the cryostat, a temperature of 0.6 K was achieved 
through evaporative cooling of liquid helium-3. The amount of time 
required for complete evaporation of a controlled mass of liquid 
helium-4 contained in the copper matrix was measured as a function 
of the applied background power. For heating powers below 18 
mW the measured times are consistent with the normal boiling of 
the confined volume of liquid refrigerant. At background powers 
above 18 mW the rapid rise in the temperature of the copper matrix 
the signature of the absence of confined liquid occurs in a time a 
factor of two shorter than that expected on the basis of an extrapo- 
lation of the low power data. 


44169 (N—84-15354) Cascade Joule-Thomson refrigera- 
tors. Tward, E.; Steyert, W.A. (Jet Propulsion Lab., Pasade- 
na, CA (USA)). Dec 1983. 7p. NTIS, PC A19/MF AO1. 

The design criteria for cascade Joule-Thomson refrigerators 
for cooling in the temperature range from 300 K to 4.2 K were 
studied. The systems considered use three or four refrigeration 
stages with various working gases to achieve the low temperatures. 
Each stage results in cooling to a progressively lower temperature 
and provides cooling at intermediate temperatures to remove the 
substantial amount of parasitic heat load encountered in a typical 
dewar. With careful dewar design considerable cooling can be 
achieved with moderate gas flows. For many applications, e.g., in 
the cooling of sensitive sensors, the fact that the refrigerator con- 
tains no moving parts and may be remotely located from the gas 
source is of considerable advantage. A small compressor suitable 
for providing the gas flows required was constructed. 


44170 (N—84-15520) 3He bolometer systems. Houck, 
J.R. (Cornell Univ., Ithaca, NY (USA)). Nov 1983. 10p. 
(NASA-CR—175325). NTIS, PC A02/MF AOl1. 

A 3He cryostat which was constructed to cool a germanium 
bolometer for use as an infrared detector at submillimeter wave- 
length is discussed. The system had better sensitivity than any other 
existing system for these wavelengths the system could be im- 
proved if better optical coupling could be achieved between the bo- 
lometer and the incoming photon stream. Considerable effort was 
expended to improve this coupling. Even the best results however, 


fell short of an ideal system by a factor of nearly 5 in coupling effi- 
ciency. 


44171 (N—84-16516) Wind tunnel study of natural gas 
dispersion from models of pipeline fractures and measure- 


ments of source characteristics. Thornton, G.K. (Oxford 


Univ. (UK)). Jul 1983. 59p. (OUEL—1466/83). NTIS, PC 
A04/MF AO1. 
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Post pipeline fracture natural gas dipersion tests were carried 
out using sidewall craters of length equivalent to 60 ft full scale. 
The concentration field close to the exit plane of 30, 45, and 60 deg 
craters was measured, to examine air entrainment into the craters 
and to determine the patterns of jets emerging from each crater. 
Results show a V-shaped double jet emerging from the craters. For 
the 60 deg crater, the jets emerge approximately midway along the 
crater length for the others the jet source is much closer to one end 
of the crater. Peak gas concentrations of 60% occur for the 45 and 
60 deg craters the 30 deg crater peak value is 50%. For the 45 and 
60 deg craters air entrainment is much less than for the 30 deg 
crater. Peak concentration decay with streamwise distance is re- 
markably similar for the 45 and 60 deg craters. (ESA) 


44172 (N—84-17527) Vapor-liquid phase separator stud- 
ies. Yuan, S.W.K.; Lee, J.M.; Kim, Y.I.; Hepler, W.A.; Fre- 
derking, T.H.K. (California Univ., Los Angeles (USA)). Oct 
1983. 87p. (NASA-CR—166545). NTIS, PC A0S/MF AO1. 

Porous plugs serve as both entropy rejection devices and 
phase separation components separating the vapor phase on the 
downstream side from liquid Helium 2 upstream. The liquid up- 
stream is the cryo-reservoir fluid needed for equipment cooling by 
means of Helium 2, i.e Helium-4 below its lambda temperature in 
near-saturated states. The topics outlined are characteristic lengths, 
transport equations and plug results. 


44173 (NP—4770434) Calculation of pressure build-up 
behaviour in flame fronts with the combustion of large-size 
free gas clouds. Becker, T.P. (Kaiserslautern Univ. (Germa- 
ny, F.R.). Fachbereich Maschinenwesen). 12 Nov 1982. 
112p. (In German). NTIS (US Sales Only), PC A06/MF 
A01. File Number DE84770434. 

Increasing consumption of primary energy in the form of 
gaseous and pressure-liquefied hydrocarbon compounds demands 
increased safety measures with both storage and transport of these 
energy carriers. Nevertheless, accidents with substantial damage are 
recorded time and again which can be traced back to inexpert 
handlung of gas mixtures or to technical defects in transport and 
storage facilities. Breakage of pipelines, defective gas pipes, bursting 
of pressurized containers and damage to transport containers by all 
kinds of accidents result in a release of gases and a formation of 
explosive gas mixtures. Switch sparks, lightning discharges, heated 
surfaces or the like can be seen as possible causes for ignition. Pres- 
sure build-up behaviour with explosion-type combustions is calcu- 
lated depending on flame front velocity and load parameters are de- 
termined which may provide the basis for a safety concept. 


44174 (SAND—84-0678) Storage life of thermal detents. 
Yost, F.G.; Romig, A.D. Jr. (Sandia National Labs., Albu- 
querque, NM (USA)). Aug 1984. Contract AC04- 
76DP00789. 26p. NTIS, PC A03/MF A0Ol1; 1; GPO Dep. 
File Number DE84016934. 


Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

A thermal detent is an irreversible locking mechanism which 
is activated upon reaching a critical temperature. The locking 
occurs when two or more parts joined by a fusible alloy separate 
after heating the fusible alloy to a temperature at which it begins 
melting and can no longer support an applied shear stress. The for- 
mation of high melting point intermetallic compounds in the fusible 
alloy joint can lead to failure. The kinetics of intermetallic com- 
pound growth are measured and modeled to provide estimates of 
lifetime to failure as a function of time, temperature and joint ge- 
ometry. It is found that the useful life of thermal detents can be 
predicted if the initial geometry of the fusible alloy joint can be de- 
termined. 


44175 (SAND—84-1647C) Single crystal semiconductor 
multilayers-for electrically active optical interference filters. 
Gourley, P.L. (Sandia National Labs., Albuquerque, NM 
(USA)). 1984. Contract AC04-76DP00789. 7p. (CONF- 
840877—1). NTIS, PC A02/MF A0O1; GPO Dep. File 
Number DE84015614. 





5885 / ERA-9/21 


From International conference on superlattices, microstruc- 
tures and microdevices; Champaign-Urbana, IL, USA (13 Aug 
1984 

. Single crystal semiconductor multilayers can be used for 
electrically active optical interference filters. In this report, we 
briefly examine potential materials and structures, review experi- 
mental studies, and propose several applications. 13 references. 


44176 (SKBF-KBS-TR—83-24) Corrosion resistance of a 
copper canister for spent nuclear pm (Svensk Kaernbraens- 
lefoersoerjning AB, Stockholm). Apr 1983. 186p. NTIS (US 
Sales Only), PC A09/MF AO1. File Number DE84703032. 

The report presents an evaluation of copper as canister mate- 
rial for spent nuclear fuel. The evaluation is made from the view- 
point of corrosion and applies to a concept of 1977. Supplementary 
corrosion studies have been performed. The report includes 9 ap- 
pendices which deal with experimental data. 


44177 (UCRL—91385) Computerized gas metering sys- 
tems. Koide, G. (Lawrence Livermore National Lab., CA 
(USA)). Aug 1984. Contract W-7405-ENG-48. 16p. (CONF- 
8406193—1). NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File 
Number DE84016192. 

From 45. DAMSUL committee meeting; Livermore, CA, 
USA (13 Jun 1984). 

Portions are illegible in microfiche products. 

A computer can pressurize a vessel with either helium or 
deuterium gas to follow a prescribed profile. The computerized sys- 
tems control pressure and flow more precisely than manual operat- 
ed methods. With a real-time feedback loop monitoring the pressure 
and adjusting the metering valve setting, pressure can be increased, 
decreased, or held constant at the exact pressurization rate desired. 
The data acquisition feature is more convenient than the old analog 
method. The digitized data can be displayed graphically in real 
time to monitor the progress of the test. The data stored on floppy 
disk can be processed and plotted. Magnified views of any trans- 
ducer may be plotted when desired. 


44178 Submillimeter detector operation of granular su- 
films. 


perconducting NbN Carr, G.L.; Karecki, D.R.; 
Perkowitz, S. (Physics Department, Emory University, At- 
lanta, Georgia 30322). Journal of Applied Physics; 55: No. 10, 
3892-3893(15 May 1984). Contract AS05-79ER 10436. 
Detection of submillimeter radiation between 10 and 40 cm™ 

(300—1200 GHz) has been carried out with a high resistance gran 

lar NbN film (R/sub D’Alembertian/ = 8440 0/0’ Alembertian) 
below 6 K with evidence of Josephson-like operation. The nonopti- 
mized detector sensitivity and noise equivalent power at 17.5 cm™! 
(525 GHz) were about 20 V/W and 5 x 10-* W/Hz*/sup //?, re- 
spectively, comparable to values obtained with granular Sn and Pb. 


44179 Correlation of acoustic emission with normal zone 
occurrence in epoxy-impregnated windings: An application of 
acoustic emission diagnostic technique to pulse superconduct- 
ing magnets. Tsukamoto, O.; Iwasa, Y. (Francis Bitter Na- 
tional Magnet Laboratory and Plasma Fusion Center, Mas- 
sachusetts Institute of Technology, Cambridge, Massachu- 
setts 02139). Applied Physics Letters; 44: No. 9, 922-924(1 
May 1984). 

We report results of experiments correlating acoustic emis- 
sion (AE) data to the presence of normal zones in epoxy-impregnat- 
ed windings. The results suggest the feasibility of using AE sensors 
to determine whether or not a superconducting magnet has been 
driven normal after a rapid discharge. This AE diagnostic tech- 
nique may be particularly valuable in application to pulse magnets. 


44180 Scaling of the thermal oscillations in the tubes of 
once through steam generators. Singh, S.; Dhir, V.K. (Univ. 
of California, Los Angeles). American Society of Mechanical 
Engineers, [Paper]; 27: 63-73(1983). (CONF-830702—). Con- 
tract FG02-80CS84057. 

From 21. ASME/AIChE national heat transfer conference; 
Seattle, WA, USA (24 Jul 1983). 

Thermal oscillations at the dryout front in an electrically 
heated composite tube of inconel and glass were studied experimen- 
tally and analytically. The tube has an inside diameter of 17.2 mm, 


42 ENGINEERING 
4203 Lasers 


and a heated length of 1913 mm. The thickness of the inconel half 
tube is 0.89 mm. In the experiments deionized water and Freon-113 
were used as the test liquids while the pressure at the exit of the 
tube was one atmosphere. The dryout front was established at a 
predetermined height from the inlet. The frequency and 

of the wall temperature oscillations in the vicinity of the dryout 
front has been obtained from the temperature-time history. The 
most probable time period obtained from the probability distribu- 
tions has been correlated with dimension-less groups formed with 
mass velocity, tube diameter and the physical properties of the test 
liquid. Normalized probability distributions for the time period have 
been found to be represented by a modified gamma-distribution. 
The magnitude and the nature of the temperature oscillations has 
been predicted by solving the energy equation for the heated tube 
and the mass conservation equation for the liquid film left on the 
wall during upward movement of the dryout front. The predictions 
have been compared with the data. 


44181 Flow microreactor for study of high-pressure cata- 
lytic hydroprocessing reactions. Eliezer, K.F.; Bhinde, M.; 
Houalla, M.; Broderick, D.; Gates, B.C.; Katzer, J.R.; 
Olson, J.H. (Univ. of Delaware, Newark). Industrial and 
Engineering Chemistry Fundamentals; 16: No. 3, 380- 
384(Aug 1977). 

A flow microreactor has been designed for study of kinetics 
of hydroprocessing reactions and the accompanying catalyst aging. 
It operates at temperatures up to 450°C and pressures up to 300 
atm. Liquid reactant (containing dissolved hydrogen) can be fed 
steadily at 0.5 to 600 cm*/h or as pulses injected into a stream of 
liquid carrier. The design is specified, and the operation is illustrat- 
ed by conversion data for hydrodesulfurization of dibenzothiophene 
and of 4-methyldibenzothiophene catalyzed by sulfided cobalt mo- 
lybdate at 300°C and 104 atm and for hydrodenitrogenation of 
quinoline catalyzed by sulfided nickel molybdate at 342°C and 165 
atm. 


44182 Operability measures for Morari, 
M. (Univ. of Wisconsin, Madison). Institution of Chemical 
Engineers Symposium Series; No. 7, 131-140({1984]). Contract 
AC02-80ER 10645. 

Process integration leads to stronger coupling between proc- 
essing units and potential operating problems become more difficult 
to detect. Simple operability measures are suggested for an efficient 
screening of alternate designs. The three-step search procedure for 
the best design aims at assessing the system inherent limitations to 
control quality. It starts with rating calculations using nonlinear 
steady state models. The next step examines the non-minimum 
phase characteristics in linear transfer matrix models. Finally the 
effect of model/plant mismatch on control quality is evaluated. The 
procedure is efficient and appeals to engineering intuition. Exam- 
ples involving heat exchanger networks are discussed. 
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44183 (BMFT-FB-T—84-116) Development of a produc- 
tion method for hard dielectric Ebert, J. 
(Hannover Univ. (Germany, F.R.). Inst. fuer Angewandte 
Physik; Bundesministerium fuer Forschung und Technolo- 
gie, Bonn (Germany, ae Jun 1984. 23p. (In German). 
NTIS (US Sales Only), PC A02/MF AOl. File Number 
DE84752149. 

Using reactive evaporation of metal-oxides layers in ionised 
oxygen, the absorption losses of dielectric laser mirrors can be re- 
duced for nearly one order of magnitude. Because electron guns are 
not required and the deposition rates are about three times higher 
than in usual processes, the developed evaporation method is an ec- 
onomical production technique for a variety of dielectric layer sys- 
tems as high power coatings, low absorbing UV-coatings and con- 
ductive antireflex coatings. 


44184 (N—83-34308) F/sub 2/ boundary layer measure- 
ment in a chemical laser slit nozzle flow. Spenser, D.J.; 
Durran, D.A.; Bixler, H.A.; Varwig, R.L. (Aerospace 
Corp., El Segundo, CA (USA)). Feb 1983. 28p. (AD-A— 
126611). NTIS, PC A03/MF AOl. 
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A sensitive F2 absorption diagnostic suitable for slit nozzle 
scanning was developed and applied to the measurement of an F2 
boundary layer in an HF chemical laser flow. The F2 boundary 
layer profile was determined to be of exponential decay form with 
peak at the nozzle wall and of width approx. 1/3 the viscous 
boundary layer. The F2 concentration profile was displaced in- 
wardly and slightly compressed by the H2 slit injection at the 
nozzle exit plane. The F2 profile apparently remains fairly intact in 
passing through the lasing zone. 


44185 (N—83-34311) Chemical generator and EPR stud- 
ies of the chemical-oxygen-iodine-laser system. Dymek, C.J. 
Jr.; Cummings, M.E.; Stoner, D.W.; Davis, L.P.; Fox, J.W. 
(Air Force Academy, CO (USA)). Mar 1983. 34p. (AD-A— 
126776; FISRL-TR—83-0003). NTIS, PC A03/MF AOI. 

Formation of O2 (supra 1 delta) by reaction of C12 gas with 
basic H2O2 liquid was studied using a small scale batch reactor. 
Effect on O2 (supra 1 delta) yield of certain reaction/reactor pa- 
rameters were evaluated. Parameters included molarity of base and 
presence of Cl (-) initial reaction solution, use of Br2 as reactant, 
depth of Cl2 injector in solution area of cooled trap surface, and 
use of halocarbon coating on flow tube walls. Use of C12, base mo- 
larity, and trap conditions were areas in which greatest effects were 
observed. Mixture of argon and I2 were added to the flowing 
output from the generator and the high field (1.7 to 2.4T) EPR 
spectrum was scanned. No I2 or I species were observed. Values of 
g (sub exp) for two previously unreported EPR lines in the J 3 
level of O2 (supra 1 delta) were obtained. 


44186 (N—84-12465) Laser journal (selected articles). 
(Air Force Systems Command, Wright-Patterson AFB, OH 
(USA)). Jul 1983. 15p. (AD-A—131886). NTIS, PC A02/ 
MF AOl1. 

An effective and convenient method for branch selection 
that will keep the intensities of two waves that travel in opposite 
directions in a ring cavity fundamentally the same, so that one has 
the choice of making use of any one of several competing effects is 
discussed. A method is suggested and the beam parameters for the 
cavity are calculated. 


44187 (N—84-13548) High energy efficient solid state 
laser sources. Byer, R.L. (Stanford Univ., CA (USA)). Oct 
1983. 45p. (NASA-CR—174606). NTIS, PC A03/MF AO1. 

Slab glass performance studies demonstate 18 J of output at 
2 Hz with 2.3% wall plug efficiency. The goal is to achieve 10 J 
per pulse at 10 Hz and 3% wall plug efficiency during the next 
annual period. The slab concept was extended to Nd:YAG and to 
Nd:GGG. To date over 80 W of CW output power at 2% efficien- 
cy was generated in slab Nd:YAG. A multiplexed slab Nd:YAG 
pre-amplifier was invented and a Nd:YAG oscillator was demon- 
strated with 100kHz linewidth for eventual use in wind velocity 
measurements. 


44188 (N—84-13549) NdP5014 crystal used for minia- 
ture rangefinder. (Air Force Systems Command, Wright- 
Patterson AFB, OH (USA)). Aug 1983. 6p. (AD-A— 
132541; FTD-ID(RS)T—0346-83). NTIS, PC A02/MF AO1. 

A 70 mm long NdP5014 crystal weighing 60 lbs and with 
good optical properties was grown and used with a miniature 
xenon lamp pumped, Q-tunable dye laser weighing 23 grams to de- 
termine its rangefinding capability. Results show the measurement 
range is 60 to approximately 300 m, with an accuracy of 2.5m and a 
ranging probability of 96%. Papers presented at a color center laser 
symposium are summarized. Topics covered include color center 
physics, and development trends into research with color center ap- 
plications in chemistry, optical frequency measurement, and laser 
frequency measurement. 


44189 (N—84-16544) Analysis of a 10 megawatt space- 
based solar-pumped neodymium laser system. Kurweg, U.H. 
(Florida Univ., Gainesville (USA)). Jan 1984. 18p. (NASA- 
CR—3774). NTIS, PC A02/MF AOl1. 

A ten megawatt solar-pumped continuous liquid laser system 
for space applications is examined. It is found that a single inflata- 
ble mirror of 434 m diameter used in conjunction with a conical 
secondary concentrator is sufficient to side pump a liquid neodymi- 
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um lasant in an annular tube of 6 m length and 1 m outer and 0.8 m 
inner diameter. About one fourth of intercepted radiation converg- 
ing on the laser tube is absorbed and one fifth of this radiation is 
effective in populating the upper levels. The liquid lasant is flowed 
through the annular laser cavity at 1.9 m/s and is cooled via a heat 
exchanger and a large radiator surface comparable in size to the 
concentrating mirror. The power density of incident light within 
the lasant of approximately 68 watt/cu cm required for cw oper- 
ation is exceeded in the present annular configuration. Total system 
weight corresponds to 20,500 kg and is thus capable of being trans- 
ported to near Earth orbit by a single shuttle flight. 


44190 (N—84-17575) Threshold kinetics of a solar-simu- 
lator-pumped iodine laser. Wilson, J.W.; Lee, Y. (National 
Aeronautics and Space Administration, Hampton, VA 
(USA). Langley Research Center). Feb 1984.:43p. (NASA- 
TP—2241; L—15684). NTIS, PC A03/MF AO1. 

A model of the chemical kinetics of the n-C3F7I solar-simu- 
lator-pumped iodine laser is utilized to study the major kinetic 
processes associated with the threshold behavior of this experimen- 
tal system. Excited-state diffusion to the cell wall is the dominant 
limiting factor below 5 torr. Excited-state recombination with the 
alkyl radical and quenching by the parent gas control threshold at 
higher pressures. Treatment of the hyperfine splitting and uncer- 
tainty in the pressure broadening are important factors in fixing the 
threshold level. In spite of scatter in the experimental data caused 
by instabilities in the simulator high-pressure arc, reasonable agree- 
ment is achieved between the model and experiment. Model param- 
eters arrived at are within the uncertainty range of values found in 
the literature. 


44191 (N—84-17576) Theoretical studies of solar-pumped 
lasers. Harries, W.L.; Fong, Z.S. (Old Dominion Univ., 
Norfolk, VA (USA)). Jan 1984. 45p. (NASA-CR—173283). 
NTIS, PC A03/MF AOI. 

In any lasing medium the emission wavelength should be 
chosen where there is little self absorption. As emission and absorp- 
tion spectra for metallic vapors did not seem available, therefore, 
estimates were made of these cross sections for sodium vapor as 
functions of wavelength. Although absolute values were not ob- 
tained, information on where the emission wavelength should occur 
became evident. The method of obtaining quantities proportional to 
the cross sections versus wavelength is outlined. A further compari- 
son based on alternative expressions for the absorption and emission 
cross sections over a limited wavelength range is made. 


44192 (UCRL—91294) Theoretical methods for the study 
of transition metals in crystals. Winter, N.W.; Pitzer, R.M. 
(Lawrence Livermore National Lab., CA (USA); Ohio 
State Univ., Columbus (USA). Dept. of Chemistry). 23 Jul 
1984. Contract W-7405-ENG-48. 10p. (CONF-8406188—1). 
NTIS, PC A02/MF A0l1; GPO Dep. File Number 
DE84015606. 

From Conference on tunable solid state lasers; La Jolla, CA, 
USA (13 Jun 1984). 

The characterization of the electronic structure of impurities 
in solids impacts a large class of phenomena and devices. It is par- 
ticularly important for the systematic development of new solid 
state laser media. The large number of ion-host combinations that 
must be studied in order to optimize the linear and non-linear opti- 
cal properties and the thermal and mechanical properties of the 
laser precludes a case by case experimental investigation. This sug- 
gests that an aggressive theoretical effort to determine the optical 
properties of these materials will be useful in the search for new 
tunable solid state lasers. Unlike the Bloch states of a perfect crys- 
tal, the electronic states associated with impurities are localized on 
a very few atoms. Because their energy levels are usually well sepa- 
rated from those of the host crystal, the electronic spectroscopy of 
transition metal and rare earth ion impurities offers a wealth of in- 
formation. The theoretical methods used to describe the properties 
of transition metals in crystals do not differ in principle from those 
used to treat atoms and molecules. Recent experimental studies by 
McClure and co-workers on Cu* in alkali halide crystals have pro- 
vided a wealth of quantitative information to which we can com- 
pare our theoretical results. Calculations on Cu*:NaF and 
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Cu*:NaCl clusters are discussed and compared to experiment and 
to recent X-alpha calculations. 21 references. (WHK) 


44193 Optical klystron harmonic generator with electron 
microbunches induced and frozen by lasers as an intense co- 
herent soft x-ray source. Yu, L.H. (National Synchrotron 
Light Source, Brookhaven National Laboratory, Upton, 
New York 11973 and Department of Physics, State Univer- 
sity of New York at Stony Brook, Stony Brook, New York 
11794). Physical Review Letters; 53: No. 3, 254-257(16 Jul 
1984). 

The use of two lasers is suggested to freeze microbunches in 
an optical klystron harmonic generator, and a third laser beam to 
be sent onto the microbunches. It is shown that under certain con- 
ditions there can be intense generation of coherent soft x rays. The 
calculation of the power indicates the possibility of one-shot x-ray 
holography. 


44194 Semiclassical theory of coupled lasers. Shakir, 
S.A.; Chow, W.W. (Institute of Modern Optics, The Uni- 
versity of New Mexico, Albuquerque, New Mexico 87131). 
Optics Letters; 9: No. 6, 202-204(Jun 1984). 

A semiclassical theory is developed for a coupled-resonator 
phased laser array. This theory, which is based on an expansion of 
the laser field in terms of the composite-resonator modes, is valid 
for all values of coupling and for any number of lasers in the array. 
The derivation of the composite resonator modes is presented. We 
found that an expansion of the laser field in terms of these modes 
leads to laser-amplitude and -frequency-determining equations that 
have a similar form to those of a multimode single-resonator laser. 


44195 Temperature dependence of threshold current of 
injection lasers for short pulse excitation. Dutta, N.K.; 
Olsson, N.A.; Heritage, J.P.; Liu, P.L. (AT & T Bell Lab- 
oratories, Murray Hill, New Jersey 07974). Applied Physics 
Letters; 44: No. 10, 943-944(15 May 1984). 

We report measurements of the temperature dependence of 


the threshold current of GaAs, 1.3-~m InGaAsP, and 1.5-ym In- 
GaAsP double heterostructure lasers using short electrical pulses. 
To~200 K is observed for all the lasers. These high To values show 
that the carrier density at threshold does not increase rapidly with 
increasing temperature in any of the lasers studied and thus the ob- 
served low cw To of InGaAsP lasers is primarily due to a decrease 
of the carrier lifetime at threshold with increasing temperature. 


44196 Review of radiation pumped soft X-ray lasers. Ha- 
gelstein, P.L. (California Univ., Livermore (USA). Law- 
rence Livermore National Lab.). Plasma Physics; 25: No. 12, 
1345-1367(Dec 1983). (CONF-8306150—). Contract W- 
7405-ENG-48. 

From 10. annual plasma physics conference; Bangor, UK (29 
Jun 1983). 

Three approaches to the problem of EUV and soft X-ray 
lasers are being pursued experimentally at the NOVETTE and 
OMEGA laser facilities. Photoionization pumping of neon gas may 
lead to a self-terminating population inversion in Ne II at 27 eV, 
and experiments planned at OMEGA are planned to observe ampli- 
fied emission. Line radiation may be used to drive an inversion in 
helium-like or hydrogen-like fluorine and neon at energies between 
53.6 and 151 eV. An exploratory experimental sequence has been 
carried out on NOVETTE designed to test integral laser targets. 
Experience gained points the way towards a second generation 
target design and future coincident spectroscopy and integral laser 
experiments. A third approach involves collisional excitation of 3p 
leading to a 3p-3s inversion near 68 eV. The scheme was tested at 
NOVETTE, and a null result obtained, which may be explained by 
beam bending caused by large index of refraction gradients. Phase 
correction is proposed as an improvement for the scheme. 


44197 Neutron damage effects in laser diodes. Barnes, 
C.E. (Sandia National Lab., Albuquerque, NM). pp 88-95 of 
Laser and laser systems reliability. Bellingham, WA; Inter- 
national Society for Optical Engineers (1982). (CONF- 
820107—). Contract AC04-76DP00789. 

From SPIE optical coatings for energy efficiency and solar 
applications conference; Los Angeles, CA, USA (25 Jan 1982). 
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The effects of neutron irradiation on a variety of semicon- 
ductor laser diodes have been studied as a function of temperature 
between 200K and 320K. Total light output was measured as a 
function of current from well below threshold to the maximum op- 
erating point. The results show that the radiation sensitivity of all 
the laser types examined is less at lower temperatures. As long as 
the operating current is well above threshold following irradiation, 
the light output is relatively insensitive to neutron radiation. In one 
of the laser types, neutron-enhanced operational degradation was 
also observed. Because of the complex structure of these laser 
diodes, it is difficult to associate particular device parameters with 
the degree of neutron sensitivity. However, in general the responses 
of the lasers to irradiation are similar. From the applied point of 
view, the results indicate that laser diodes with maximum operating 
currents well above their threshold currents are appropriate for ra- 
diation environment applications. 8 references. 
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REFER ALSO TO CITATION(S) 42040042585, 42736, 43368, 43396 


44198 (EGG-M—15384) Sound speed models for a non- 
condensible gas-steam-water mixture. Ransom, V.H.; Trapp, 
J.A. (EG and G Idaho, Inc., Idaho Falls (USA); Colorado 
Univ., Denver (USA)). 1984. Contract AC07-76I1D01570. 
6p. (CONF-840782—1). NTIS, PC A02/MF A0O1; 1; GPO 
Dep. File Number DE84015869. 

From Japan/US conference on two-phase flow dynamics; 
Lake Placid, NY, USA (29 Jul 1984). 

Portions are illegible in microfiche products. 

An analytical expression is derived for the homogeneous 
equilibrium speed of sound in a mixture of noncondensible gas, 
steam, and water. The expression is based on the Gibbs free energy 
interphase equilibrium condition for a Gibbs-Dalton mixture in con- 
tact with a pure liquid phase. Several simplified models are dis- 
cussed including the homogeneous frozen model. These idealized 
models can be used as a reference for data comparison and also 
serve as a basis for empirically corrected nonhomogeneous and 
nonequilibrium models. 


44199 (KFK—3682) Two-phase flow in beds of spherical 
particles. Schulenberg, T.; Mueller, U. (Kernforschungszen- 
trum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. fuer Reak- 
torbauelemente; Kernforschun ntrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Projekt Schneller Brueter). Feb 
1984. 56p. (In German). NTIS (US Sales Only), PC A04/ 
MF AO1. File Number DE84751797. 

A refined model for two-phase flow in beds of uniform 
spherical particles is presented. It includes the influence of interfa- 
cial drag forces between liquid and gas, which are important in 
beds of coarse particles, and an increase of porosity due to vapour 
channels or similiar irreversible bed disturbances, which occur in 
beds of fine particles. The model is based on the momentum equa- 
tions for separated flow, which are closed with empirical relations 
for wall shear stress and interfacial drag. To improve this model it 
is applied to volumetrically heated beds on a adiabatic bottom, 
which are saturated and superimposed with a boiling liquid. In case 
of fine particles only an impermeable bottom is considered, whereas 
in case of coarse particles also beds on a permeable support are dis- 
cussed. 


44200 (KFK—3724) Influence of Benard-convection on 
solid-liquid-interfaces. Dietsche, C. (Kernforschungszentrum 
Karlsruhe G.m.b.H. (Germany, F.R.). Inst. fuer Reaktor- 
bauelemente; Karlsruhe Univ. (T.H.) (Germany, F.R.). Fa- 
kultaet fuer Maschinenbau). Apr 1984. 92p. (In German). 
NTIS (US Sales Only), PC A05/MF A0Ol. File Number 
DE84752152. 

A horizontal layer of a single-component Boussinesq-liquid, 
which is heated from below and cooled from above below its freez- 
ing point, is investigated at stationary boundary conditions. By 
means of linear theory, critical Rayleigh- and wave numbers for the 
onset of convection are derived. 
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44201 (LBL—18134) Heat transfer through He II in a 
9.6 m long 35 mm ID tube. Caspi, S.; Schafer, R.V. (Law- 
rence Berkeley Lab., CA (USA)). Jul 1984. Contract AC03- 
76SF00098. 6p. (CONF-840705—3). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE84016949. 

From 10. international conference on cryogenic engineering; 
Espoo, Finland (31 Jul 1984). 

Portions are illegible in microfiche products. 

The limiting heat flux at the onset of He I was measured in a 
9.6 m long tube of 35 mm ID at a bath temperature between 1.8 K 
and T/sub )/ and a pressure of 1 atm. The measured limiting heat 
flux during axial heating is 50% more than end heating at the same 
bath temperature. Both cases agrees with the Gorter-Mellink 
mutual friction theory. 


44202 (N—83-28037) Application of the implicit alternat- 
ing-direction numerical technique to thermal analysis involv- 
ing conduction and convection. Hughes, R.D.; Charng, T. 
(Jet Propulsion Lab., Pasadena, CA (USA)). May 1983. 9p. 
NTIS, PC A09/MF AOI. 

A computerized model was developed for analyzing the tem- 
perature distribution of a two dimensional body which is located at 
or near the soil surface and is partially exposed to solar radiation. 
The body may have one or more interior cavities containing air or 
another fluid. The methodology which evolved is also applicable to 
a general class of thermal analyses involving a body surrounded by 
a semi-infinite medium exposed to surface radiation energy. The 
theoretical analysis, numerical procedure, and a sample case are dis- 
cussed. 


44203 (N—83-29647) Contribution to the numerical de- 
scription of rotating two phase flow. Vanderwelle, R. (Tech- 
nische Hogeschool Delft (Netherlands)). Mar 1983. 268p. 
(WTHD—153). NTIS, PC A12/MF AOl1. 

Measured data for void fraction and bubble velocity in at- 
mospheric rotating and nonrotating air-water flows, for void frac- 
tions between 0.25 and 0.75 and superficial liquid velocities ranging 
from 1.3 to 2.1 m/sec were correlated by power law distribution 
functions, with exponents given by a function of the cross-sectional- 
ly averaged void fraction. The Sauter mean diameters for the 
bubble size spectra agree with diameters predicted by a theoretical 
model based on the energy dissipation in the flow. The mass and 
momentum conservation equations for both phases were solved by 
a sequential method. A correlation for turbulence viscosity was de- 
veloped for two-dimensional computations. 


44204 (N—83-33102) User's manual for thermal analysis 
program of axially grooved heat pipe (HTGAP). Kamotani, 
Y. (Case Western Reserve Univ., Cleveland, OH (USA)). 


~~ 1978. 64p. (NASA-CR—170563). NTIS, PC A04/MF 
AOl. 


A computer program that numerically predicts the steady 
state temperature distribution inside an axially grooved heat pipe 
wall for a given groove geometry and working fluid under various 
heat input and output modes is described. The program computes 
both evaporator and condenser film coefficients. The program is 
able to handle both axisymmetric and nonaxisymmetric heat trans- 
fer cases. Non-axisymmetric heat transfer results either from non- 
uniform input at the evaporator or non-uniform heat removal from 
the condenser, or from both. The presence of a liquid pool in the 
condenser region under one-g condition also causes non-axisymme- 
tric heat transfer, and its effect on the pipe wall temperature distri- 
bution is included in the present program. The hydrodynamic 
aspect of an axially grooved heat pipe is studied in the Groove 
Analysis Program (GAP). The present thermal analysis program as- 
sumes that the GAP program (or other similar programs) is run 
first so that the heat transport limit and optimum fluid charge of 
the heat pipe are known a priori. 


44205 (N—83-34226) Radiant heating tests of several 
liquid metal heat-pipe sandwich panels. Camarda, C.J.; Basiu- 
lis, A. (National Aeronautics and Space Administration, 
Hampton, VA (USA). Langley Research Center). Aug 
1983. 9p. (NASA-TM—85669; CONF-830112—). NTIS, PC 
A02/MF AO1. 
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From 21. aerospace sciences meeting of the American Insti- 
tute of Aeronautics and Astronautics; Reno, NV, USA (10 Jan 
1983). 

Integral heat pipe sandwich panels, which synergistically 
combine the thermal efficiency of heat pipes and the structural effi- 
ciency of honeycomb sandwich construction, were conceived as a 
means of alleviating thermal stress problems in the Langley Scram- 
jet Engine. Test panels which utilized two different wickable hon- 
eycomb cores, facesheets with screen mesh sintered to the internal 
surfaces, and a liquid metal working fluid (either sodium or potassi- 
um) were tested by radiant heating at various heat load levels. The 
heat pipe panels reduced maximum temperature differences by 31 
percent with sodium working fluid and 45 percent with potassium 
working fluid. Results indicate that a heat pipe sandwich panel is a 
potential, simple solution to the engine thermal stress problem. 
Other interesting applications of the concept include: cold plates 
for electronic component and circuit card cooling, radiators for 
large space platforms, low distortion large area structures (e.g., 
space antennas) and laser mirrors. 


44206 (N—84-15484) Two dimensional condensing flow in 
transonic turbine cascades. Snoeck, J. (Von Karman Inst. for 
Fluid Dynamics, Rhode-Saint-Genese (Belgium)). 1983. 40p. 
NTIS, PC A13/MF AO1. 

A method for predicting spontaneous condensation in noz- 
zles is presented. The conservation laws are formulated separately 
for each phase, and the vapor phase equations are integrated with a 
time marching scheme. An analytical solution of the liquid phase 
equations provides the droplet growth model. Calculations suggest 
that the two dimensional character of the flow plays a decisive role 
in the appearance of the liquid phase. The first droplets appear 
along the suction side where reversion to thermodynamic equilibri- 
um can take place before the flow reaches the trailing edge. This is 
not so along the pressure side, where the steam remains subcooled 
because of the lower expansion rate. The heat released by the drop- 
lets affects the blade pressure distribution. When an aerodynamic 
shock impinges on the suction side in dry conditions, its strength 
can be substantially reduced by condensation. The outlet flow angle 
variation can reach several degrees with respect to the value com- 
puted for the same pressure ratio and superheated steam. (ESA) 


44207 (N—84-15487) Thermohydraulics of liquid metals. 
Volume 1. (Von Karman Inst. for Fluid Dynamics, Rhode- 
Saint-Genese (Belgium)). 1983. 31lp. (VKI-LS—1983-07- 
VOL-1; CONF-8305204—Vol.1). NTIS, PC Al4/MF A0O1. 

From Thermohydraulics of liquid metals conference; Rhode 
Saint Genese, Belgium (30 May 1983). 

Mixed convection and stratification phenomena in liquid 
metals, single-phase sodium flow in complex and deformed geome- 
tries turbulence modeling in liquid metal free convection, liquid 
metal experimental facilities, and sodium boiling phenomena in out 
of pile rod bundles for accident situations in liquid metal fast breed- 
er reactors were discussed. For individual titles, see N84-15488 
through N84-15493. 


44208 (N—84-15488) Mixed convection and stratification 
phenomena in liquid metals. Grand, D. (Centre National de 
la Recherche Scientifique, 38 - Grenoble (France)). 1983. 
52p. NTIS, PC A14/MF AOl1. 

Combined, forced and natural convection in liquid metals are 
reviewed, particularly in liquid metal fast breeder reactors for low 
flow rates and reduced power. Combined convection in vertical 
channels and thermal stratification are considered. Liquid metals 
have very small values of the Prandtl number. Heat transfer in 
these fluids is characterized by the importance of molecular con- 
duction, and the small influence of viscosity. This is shown in two 
simple cases of boundary layers flows. It should be taken into ac- 
count in the choice of dimensionless governing parameters used for 
the presentation of heat transfer results. For combined convection 
on a vertical channel with a simple cross section (rectangular or 
circular), many results are available, but the data on the phenome- 
non in generalized geometries (core, rod bundles, subchannels) are 
lacking. (ESA) 
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44209 (N—84-15490) Turbulence modeling in liquid metal 
free convection. Benocci, C. (Von Karman Inst. for Fluid 
Dynamics, Rhode-Saint-Genese (Belgium)). 1983. 67p. 
NTIS, PC Al4/MF AO1. 

Natural convection within an enclosed cavity filled by liquid 
sodium is reviewed and the transition to turbulence is investigated 
with a numerical model, to study heat removal in a reactor core 
where the forced circulation of the coolant fails. For side heated 
square cavities turbulence onset is detected at Grashof number (Gr) 
10 million, of the same order as the ones found for fluids having 
higher Prandtl numbers. However, due to the extremely high value 
of the turbulent Prandtl number heat transfer remains unaffected by 
the turbulence, until Gr becomes at least one order of magnitude 
higher. A laminar prediction model can be applied up to Gr 100 
million. For bottom heated square cavities transition to turbulence 
begins at relatively low values of Gr and high levels of turbulence 
are reached quite soon. Unsteady flow patterns develop and lam- 
inar solutions tend quickly to instability. (ESA) 


44210 (N—84-15491) Thermohydraulics in liquid metals. 
Kottowski, H.M. (Commission of the European Communi- 
ties, Ispra (Italy). Joint Research Centre). 1983. 56p. NTIS, 
PC Al4/MF AOl. 

Heat transfer problems in single-phase and two-phase liquid 
metal forced convection flow are reviewed. Liquid metal boiling 
heat transfer in pool flow and dry out heat fluxes are considered. It 
is shown that in technological plants working with liquid metals, 
superheating up to 150 C occurs, and can lead to nonstationary hy- 
draulic transition between the single-phase and established two- 
phase flows. Boiling phases relative to subcooled boiling and bubble 
boiling have no importance for technological processes. Piston, slug 
and annular flow patterns dominate. On the basis of the flow pat- 
terns observed during boiling, the separate flow model principle is 
the only one suitable for calculating the two-phase flow pressure 
drop. Using this model and total pressure drop measurements, a re- 
lationship for the two-phase frictional pressure characteristic, valid 
for tubular and annular geometry, can be determined. (ESA) 


44211 (N—84-15501) Thermohydraulic applications of 
liquid metals in the non-nuclear field. Michel, A. (Societe 
Belge pour l'Industrie Nucleaire, Brussels). 1983. 42p. 
NTIS, PC A15/MF AO0Ol1. 

Liquid metal applications in power generation (solar and 
conventional), magnetohydrodynamics, heat pipes, metallurgy, nu- 
clear fusion, and heat storage are summarized. Liquid metal proper- 
ties are outlined, and the metals are compared with competing 
fluids. (ESA) 


44212 (N—84-15980) Thermal and electrical interaction 
of tantalum with a low temperature chemically active plasma 
flow. Zake, M.V.; Liyepinya, V.E.; Melnikov, V.K. (Nation- 
al Aeronautics and Space Administration, Washington, DC 
(USA)). Dec 1983. 17p. (NASA-TM—77374). NTIS, PC 
A02/MF AOl1. 

The paper deals with an experimental study of radiative heat 
transfer and charge transfer processes from the surface of tantalum 
plates under conditions of unsteady high-temperature heating and 
oxidation. It is shown that at plate temperatures of 1800 K, the heat 
flux may be as high as 400 kW/sq m. Heating is shown to stimulate 
the emissivity of tantalum and the temperature of the free electrons 
which surface, through a gas boundary layer, from the plasma onto 
the metal. 


44213 (NP—4770438) Turbulent step flow in flat chan- 
nels and open troughs. Tropea, D. (Karlsruhe Univ. (T.H.) 
(Germany, F.R.). Fakultaet fuer Bauingenieur- und Vermes- 
sungswesen). 11 Mar 1982. 151p. (In German). NTIS (US 
Sales Only), PC A08/MF AO1. File Number DE84770438. 

The turbulent flow over a step has been selected as a suita- 
ble flow geometry for a fundamental study of turbulent isolated 
flow fields. The simple flow geometry and the fixed isolation point 
located at the step introduce important experimental simplifications. 
In the experimental part the step flow is studied in an open through 
and in a flat channel as a function of the parameters Reynolds 
number and expansion ratio. A one-component laser-Doppler-ane- 
mometer is used for the velocity measurements, which records the 
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scattered light intensity in forward direction. Based on the experi- 
mental results numerical calculations of the turbulent isolated flow 
can be tested and improved. Using the K-epsilon-turbulence model 
together with the TEACH code for the solution of elliptical equa- 
tions, numerical calculations have been performed. These calcula- 
tions show that this turbulence model, which is optimized for the 
description of boundary layer flow field, can only be applied in a 
limited way. 


44214 (TVA/PUB—84/68) Bubbles, ie and friction 
on the judgement scale: case histories from TVA Engineering 
Laboratory's model tests. Vigander, S. (Tennessee Valley 
Authority, Norris (USA). Div. of Air and Water Re- 
sources). Mar 1984. 2ip. NTIS, PC A02/MF AOl1. File 
Number DE84901752. 

This report is a compendium of case histories illustrating 
various scaling problems encountered during physical modeling 
work performed in support of TVA’s power program and the pro- 
tection of the environment. Several classes of scaling errors and the 
reasons for their emergence are explained and the steps taken to 
overcome them or to correct for the lack of similitude are de- 
scribed. The two major classes of scaling errors stem from lack of 
similitude in two component airflow/waterflow and in boundary 
friction. These are illustrated by five case histories which include 
(1) the technique used to scale air bubble movements in a free sur- 
face Froude model, (2) measurements made of drop sizes generated 
by homologous spray nozzles of various sizes, and (3) three exam- 
ples of geometric scaling distortions used to compensate for lack of 
Reynolds number equality in Froude models. 


44215 Numerical calculation of particle dispersion in a 
turbulent mixing layer flow. Crowder, R.S.; Daily, J.W.; 
Humphrey, J.A.C. (Department of Mechanical Engineering, 
University of California-Berkeley, Berkeley, California). pp 
16-26 of Liquid-solid flows and erosion wear in industrial 
equipment. Vol. 13. Roco, M.C. New York, NY; A.S.M.E. 
(1984). (CONF-831111—). 

From ASME winter annual meeting; Boston, MA, USA (13 
Nov 1983). 

Numerical calculations have been performed for two-phase 
turbulent mixing layer flows. Eulerian forms of the transport equa- 
tions were solved allowing two-way coupling between continuous 
fluid and solid phases. A two equation, k-e, model was used to sim- 
ulate the turbulent flow characteristics. Although imperfect, the 
predictions allow a relative evaluation of the importance of model- 
ing turbulent interactions between phases in intense shear layer 
flows. Predictions in air show the extent to which fluid-solid inter- 
action terms affect the flow characteristics due to increased fluid 
viscosity; the terms are approximately one order of magnitude 
larger in air at 1200 K than in air at 300 K. Correspondingly, pre- 
dictions in water show the extent to which a reduction of the pure 
phases density ratio, about/rho/ /SUB p/ / about/rho/ /SUB f/ , 
reduces the importance of the same terms. Increasing the particle 
phase volume fraction, or decreasing the particle size, leads to in- 
creased damping of the fluid phase turbulent kinetic energy and, as 
a consequence, of associated turbulent diffusion. For the conditions 
investigated, the influence of gravity and of slip between phases 
were found to be negligible. In general, present results are in quali- 
tative agreement with information available for particle-laden tur- 
bulent jet flows. Corresponding data for the mixing layer configura- 
tion is lacking and should be obtained. 


44216 Formation of frontal waves in density-induced fluid 
spreading. Chen, J.C.; List, E.J. (Flow Science Inc., Ven- 
tura, CA). American Society of Mechanical Engineers, [Paper]; 
83-WA/FE-7: 6(Nov 1983). (CONF-831111—). 

From ASME winter annual meeting; Boston, MA, USA (13 
Nov 1983). 

This paper describes how it is possible for periodic frontal 
waves to form when a fluid of a given density is spreading radially 
within, under, or over another fluid. It is shown that for internal 
spreading at a level of neutral density internal finite amplitude 
waves will form, either if the flow source is continuous or simply 
results from a local mixing of limited scale. For surface layer or 
base (density current) spreading finite amplitude frontal waves will 
form only if there is a continuous steady source flow. A finite 
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volume spill will not cause frontal waves, as described here, to 
form. The analysis used describes the speed of frontal advance and 
is based on a force balance between buoyancy induced horizontal 
pressure gradients and fluid inertia. Similarity methods are used to 
solve the non-linear simultaneous hyperbolic equations developed. 


4205 Materials Testing 


REFER ALSO TO CITATION(S) 42050043279, 43957, 44117, 44118 


44217 (CONF-8209238—Vol.1, pp 191-210) Practical 
applications of a new strain-limit strength theory. Stanovsky, 
J. 1982. NTIS (US Sales Only), PC A23/MF AO1. File 
Number T184770345. 

From International symposium on automotive technology 
and automation (ISATA ‘82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

This paper deals with the strength of metals; it describes a 
procedure for constructing a new strength theory using the equa- 
tions for strain at a point. More specifically, it uses the normal 
strains intermediate to the principal strains. The procedure for iden- 
tifying the two orthogonal normal strain equations from the non- 
denumerable set at a material point is demonstrated for plane stress 
conditions. And these equations are used to determine the strength 
of a metal by identifying the maximum load for which the condi- 
tion of strain coincides with a predetermined and maximum value. 
In theory, this limit event may be arbitrarily chosen; as the strain 
corresponding to the proportional limit stress and smaller, or by the 
larger strain values associated with the plastic flow of metals. How- 
ever, this report is restricted to an examination of the first case 
cited. This is done by transforming the strain equations to stress cri- 
teria by introducing Hooke’s law. 


44218 (DOE/ER/45098—2) Applications of synchrotron 
x-ray diffraction topography to fractography. Bilello, J.C. 
(State Univ. of New York, Stony Brook (USA). Dept. of 
Materials Science and Engineering). 1983. Contract FG02- 
84ER45098. 10p. (CONF-830887—5). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE84016257. 

From Joint meeting of American Crystallographic Associa- 
tion and Denver X-ray conference; Snowmass, CO, USA (1 Aug 
1983). 

Portions are illegible in microfiche products. 

Fractographs have been taken using a variety of probes each 
of which produces different types of information. Methods which 
have been used to examine fracture surfaces include: (a) optical mi- 
croscopy, particularly interference contrast methods, (b) scanning 
electron microscopy (SEM), (c) SEM with electron channelling, (d) 
SEM with selected-area electron channelling, (e) Berg-Barrett (B- 
B) topography, and now (f) synchrotron x-radiation fractography 
(SXRF). This review concentrated on the role that x-ray methods 
can play in such studies. In particular, the ability to nondestructive- 
ly assess the subsurface microstructure associated with the fracture 
to depths of the order of 5 to 10 wm becomes an important at- 
tribute for observations of a large class of semi-brittle metals, semi- 
conductors and ceramics. 


44219 (FEI—1359) Neutron radiography installations at 
the first nuclear power plant reactor. Golovkin, V.S.; Bykov, 
V.N.; Levdik, V.A.; Sever’yanov, V.S.; Ustinov, A.I.; Pan- 
chenko, V.Yu. (Gosudarstvennyj Komitet po Ispol'zovaniyu 
Atomnoj Ehnergii SSSR, Obninsk. Fiziko-Ehnergeticheskij 
Inst.). 1982. 19p. (In Russian). NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE84703018. 

A set of equipment used for neutron radiography with hori- 
zontal neutron beams of the APS-1 reactor is described. Specific 
features of diffractometers applied for studying effects of low and 
high temperatures (4.2-1700 K), strong magnetic fields (upto 30 Oe) 
and compressive and tensile stresses on reactor materials are consid- 
ered. The conclusion is drawn that the described equipment resolu- 
tion and aperture provide conditions necessary for wide complex of 
structural and magnetic studies on mono- and polycrystal samples. 
6 refs.; 9 figs. 
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44220 (IS-M—501) Ultrasound interaction with partially 
closed fatigue cracks. Buck, O.; Thompson, R.B. (Ames 
Lab., IA (USA)). 1984. Contract W-7405-ENG-82. IIp. 
(CONF-8409121—1). NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. File Number DE84016360. 

From 2. international conference on fatigue thresholds - Fa- 
tigue 84; Birmingham, UK (3 Sep 1984). 

Portions are illegible in microfiche products. Original copy 
available untii stock is exhausted. 

Partial contact of two rough fatigue crack surfaces leads to 
transmission and diffraction of an acoustic signal at those contacts. 
This paper deals with recent experimental and theoretical efforts to 
understand and quantify such contact in greater detail. The final 
objective is two-fold: 1. To develop an understanding of the closure 
phenomenon and its application to the interpretation of fatigue data, 
in particular R-ratio, spike overload/underload, and environmental 
effects on crack propagation. 2. To obtain an understanding of the 
effects of closure on the detection probability of fatigue cracks, 
which reflects strongly on the capability for accurate life predic- 
tion. 


44221 (MLM—3187(OP)) Thermal shock as a carbide 
grade development tool. Merten, C.W.; von Turkovich, B.F. 
(Vermont Univ., Burlington (USA); Monsanto Research 
Corp., Miamisburg, OH (USA). Mound). 1984. Contract 
AC04-76DP00053. 19p. (CONF-840850—2). NTIS, PC 
A02/MF AO1; GPO Dep. File Number DE84016939. 

From CIRP assembly; Madison, WI, USA (20 Aug 1984). 

Objective improvement of quality through the maximization 
of signal to noise ratios is discussed. It is proposed that the signal to 
noise ratio concept also be applied to grade development of carbide 
tools for intermittent cutting. Thermal shock resistance is identified 
as a tool material property which might serve as a practical indica- 
tor of tool life for certain cutting conditions. Carbide specimens 
were subjected to single cycle thermal shock and statistical meth- 
ods for the analysis of the resulting data are presented. Parameters 
for monitoring signal shift and signal to noise ratio are identified for 
the Weibull distribution. These parameters are then utilized for 
grade selection or grade prediction according to a proposed grade 
development strategy. 


44222 (N—83-34221) Heating and cooling system. Imig, 
L.A.; Gardner, M.R. (National Aeronautics and Space Ad- 
ministration, Hampton, VA (USA). Langley Research 
Center). Aug 1982. 6p. US Patent and Trademark Office, 
Washington, DC. 

A heating and cooling apparatus capable of cyclic heating 
and cooling of a test specimen undergoing fatigue testing is dis- 
cussed. Cryogenic fluid is passed through a block clamped to the 
speciment to cool the block and the specimen. Heating cartridges 
penetrate the block to heat the block and the specimen to very hot 
temperaures. Control apparatus is provided to alternatively activate 
the cooling and heating modes to effect cyclic heating and cooling 
between very hot and very cold temperatures. The block is con- 
structed of minimal mass to facilitate the rapid temperature 
changes. Official Gazette of the U.S. Patent and Trademark Office. 


44223 (N—-83-36500) Ultrasonic wave propagation in 
two-phase media: Spherical inclusions. Final Report. Fu, L.S.; 
Sheu, Y.C. (Ohio State Univ., Columbus (USA)). Oct 1983. 
21p. (NASA-CR—3732). NTIS, PC A02/MF AOl1. 

The scattering theory, recently developed via the extended 
method of equivalent inclusion, is used to study the propagation of 
time-harmonic waves in two-phase media of elastic matrix with ran- 
domly distributed elastic spherical inclusion materials. The elastic 
moduli and mass density of the composite medium are determined 
as functions of frequencies when given properties and concentration 
of the spheres and the matrix. Velocity and attenuation of ultrason- 
ic waves in two-phase media are determined for cases of distributed 
spheres and localized damage. An averaging theorem that requires 
the equivalence of the strain energy and the kinetic energy between 
the effective medium and the original matrix with spherical inho- 
mogeneities is employed to derive the effective moduli and mass 
density. The functional dependency of these quantities upon fre- 
quencies and concentration provides a method of data analysis in 
ultrasonic evaluation of material properties. Numerical results or 
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moduli, velocity and/or attenuation as functions of concentration of 
inclusion material, or porosity, are graphically displayed. 


44224 (SLA—74-0244) Friction and contact resistance of 
a junction between a palladium silver alloy and an iron nickel 
alloy. Cuthrell, R.E. (Sandia National Labs., Albuquerque, 
NM (USA)). Jun 1974. Contract AC04-76DP00789. 29p. 
NTIS, PC E03/MF A0Ol; 3; GPO Dep. File Number 
DE84014794. 

Paper copy only, copy does not permit microfiche produc- 
tion; Includes 1 sheet of 24x reduction microfiche. 

Friction and contact resistance measurements are presented 
as functions of normal load, electroplated material, and liquid lubri- 
cant for an electrical contact junction between a palladium silver 
alloy and an iron nickel alloy. An instrument for the simultaneous 
measurement of the frictional force and the contact resistance was 
constructed and is described. The results show that, under high 
normal loads, an iron nickel alloy plated with nickel is preferable to 
one plated with gold over nickel. High friction and excessive wear 
result from the unlubricated wiping closure of the gold-plated con- 
tacts and should be avoided. Both contact resistance and friction 
wre exceptionally low for contacts which were lubricated by an 
amalgam formed in situ. 


44225 (YJT—83-20) Development of autoradiographic 
method for measuring sorption of ae on natural 
fracture 


Muuronen, S.; Lindberg, A. (Voimayh- 
tioeiden Ydinjaetetoimikunta, Helsinki (Finland)). Nov 1983. 
26p. (In Finnish). NTIS (US Sales Only), PC A03/MF AO1. 
File Number DE84703020. 

On the basis of positive results about sorption of radionu- 
clides in thin rock sections, an autoradiographic method applicable 
for measurement sorption of radionuclides on rough rock surfaces 
was developed. There is no method available because a plane film 
cannot be used due to the roughness of rock surfaces; rock samples 
used in this investigation cannot be studied with microscopes; and 
autoradiogram cannot be studied fixed on the surface of a rock 
sample because the colours of the minerals in the sample will inter- 
fere with the interpretation. Experimental work done to find an 
useful procedure is discussed. Main emphasis was put on investiga- 
tion of the preparation of the sample for equilibration and spiking; 
the properties of the covering paint for the rock surface and testing 
of autoradiographic methods using different nuclear emulsions. 
Promising autoradiograms with gel emulsion for sawed rock sur- 
faces and with stripping film for rough rock surfaces were ob- 
tained. The mineralogic disribution of sorbed activity is easily seen 
in autoradiograms, but much work must still be done to get reliable 
quantitative information. For developing of the autoradiographic 
method sawed plane rock samples of quartz feldspar intergrowth, 
pegmatite, limestone,were utilized. The distribution coefficients 
(Ksub(a)) obtained for cesium were 560 x 10~* and 620 x 10-* m*/ 
m? for tonalite and mica gneiss, respectively. The results are little 
higher but of the same order of magnitude as obtained by the autor- 
adiographic method using rock thin sections and by the batch 
method using crushed samples. The natural fracture surface sorp- 
tion study is a logical step in determining the scaling factor from 
laboratory to field studies. Field data will be needed to determine 
whether laboratory studies accurately reflect in situ conditions. 


4206 Safety Engineering 


REFER ALSO TO CITATION(S) 42060043085, 43086, 43652, 43653, 43654, 
Sea po 43662, 43663, 43664, 43665, 43679, 43706, 43795, 44173, 44320, 
44442, 4. 


44226 (CONF-8206261—, pp 84-89) Fire protection in 
tunnel trafic problems and possibilities for railroad cars in the 
personnel transportation sector. Naumann; Klawa. 1982. (In 
German). NTIS (US Sales Only), PC A08/MF AO1. File 
Number T184770433. 

From 9. status seminar on short distance transportation re- 
search; Garmisch-Partenkirchen, F.R. Germany (21 Jun 1982). 

"This report describes the tasks and aims of a study recently 
commissioned by the Federal Minister for Transport on "Improv- 
ing Fire Prevention and Protection in Tunnels for Trams, Light 
Rail Rapid Transit Systems and Underground Railways”. A short 
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account of the present status of fire prevention and protection in 
underground railway systems is also given. 


44227 (CONF-8209238—Vol.1, pp 365-386) Test aided 

computer prediction of passenger car side impact. ay 
M.M.; Suthurst, G.D. 1982. NTIS (US Sales Only), PC 
A23/MF AO1. File Number T184770345. 

From International symposium on automotive technology 
and automation (ISATA ‘82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

Side collisions account for 15-20% of all car accidents and 
22-32% of serious or fatal injuries. For this reason this type of colli- 
sion is receiving increasing attention from both European and US 
governments and current research programs are aimed at develop- 
ing test procedures suitable for side impact legislation in the mid to 
late 1980s. Current methods involving crash testing are not ideal: - 
they are costly; - they do not establish the contribution of individ- 
ual components to the overall structural behaviour, hence optimisa- 
tion is difficult to achieve; - they can only be conducted at a late 
stage in the design program when most major decisions have al- 
ready been made. For the engineer the ideal method would be ana- 
lytical, where an interactive computer program would be used to 
predict the linear and non-linear behaviour of the structure at the 
design stage without the necessity for physical testing. Such meth- 
ods have proved to be difficult to develop and costly to use, due to 
the complexity of the body structure combined with the large de- 
formations that occur in vehicle collisions. This paper described a 
comparatively low cost method, to overcome some of these diffi- 
culties. 


44228 (CONF-8209238—Vol.1, pp 497-516) Engine inlet 
and exhaust valve head stiffness measurements using laser in- 
terferometry. Denton, J.J. 1982. NTIS (US Sales Only), PC 
A23/MF AO0O1. File Number TI84770345. 

From International symposium on automotive technology 
and automation (ISATA ‘82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

This paper describes the use of laser interferometry to meas- 
ure valve head stiffness. The work was done as part of an investiga- 
tion into excessive valve seat wear. Holographic and electronic 
speckle pattern interferometry were used to measure and record 
valve head deformation during static loading. Holographic interfer- 
ometry was used to produce high resolution interferograms repre- 
senting valve head deformation, while the technique of electronic 
speckle pattern interferometry provided the opportunity for real- 
time observation of valve deformation. Two separate valve loading 
conditions were used, one being a tensile load applied to the valve 
stem, and the other a hydrostatic pressure applied to the valve face. 
The hydrostatic loading method gave more consistent results and 
overcame alignment problems encountered with the tensile loading 
rig. The techniques described were used to evaluate various valve 
designs in order to optimise valve head stiffness with minimum 
weight incraese. 


44229 (UCID—20143) Operator's manual for computer- 
ized gas metering system (flammable gas). Bell, D.; Blaedel, 
K.; Brooks, M.; Cervelli, J.; Koide, G.; Radewan, C. (Law- 
rence Livermore National Lab., CA (USA)). Aug 1984. 
Contract W-7405-ENG-48. 85p. NTIS, PC A05/MF AOI; 1; 
GPO Dep. File Number DE84016425. 

Portions are illegible in microfiche products. 

The computerized metering system for flammable gas pre- 
vents an explosive mixture from occurring when testing a vessel. 
Because the original metering system for inert gas lacked this safety 
precaution, additional hardware and software features were made 
to modify it. A containment vessel is added to the system to avoid 
the mixing of flammable gas and air if the test vessel leaks or bursts 
during a test. The test vessel is placed inside the containment vessel 
which is first evacuated and then filled with a heavy inert gas, 
argon. The software is written to accommodate these added hard- 
ware components. The computerized gas metering system can (1) 
control a metering valve to maintain a prescribed pressure profile, 
(2) acquire data from various transducers, e.g., strain, pressure, tem- 
perature, etc., (3) display data, a plot, and the system diagram 
during the test, and (4) produce post experimental plots. The com- 
puterized gas metering system can perform limited suspensions and 
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resumptions of an experimental run. When a test is suspended, a 
pressure profile can be changed and when the test is resumed, it 
will follow this new ramp. Moreover, an operator can end a test 
prematurely by pressing either a system-vent-end or a return-to- 
start key on a terminal. With the system-vent-end option, the opera- 
tor will be asked if the test is to be repeated. Furthermore, the 
system will recognize a burst condition, save the data files, and 
automatically end the test. The burst option can also be invoked by 
the operator by pressing the argon-vent-end key and will automati- 
cally end the test. 


4207 Vacuum Engineering 


44230 (BNL-tr—1033) Vacuum technical note: weak mag- 
netic field diode ion pump. Bojon, J.P. (Brookhaven National 
Lab., Upton, NY (USA)). 1984. Contract AC02-76CH00016. 
Translation source information not available . 24p. NTIS, 
PC A02/MF AOI; 1; GPO Dep. File Number DE84015624. 

Portions are illegible in microfiche products. 

The weak magnetic field diode ion pump facility is de- 
scribed. There is a vacuum chamber composed of an extruded alu- 
minum rectangular tube, and a test pump composed of 5 stainless 
steel anodes with circular openings between two titanium plates 
forming cathodes. The magnetic field varied from 5 to 1160 Gauss 
perpendicular to the electrodes of the pumps. An expression is 
given for the pumping rate, followed by test procedures and results. 
(LEW) 


4208 Electronic Circuits And Devices 


REFER ALSO TO CITATION(S) 42080043211, 43678, 43679, 43915 


44231 (DOE/CE/76200—1) Determination of eddy cur- 
rent losses in electrical equipment. Final report. Salon, S.J. 
(comp.). (Rensselaer Polytechnic Inst., Troy, NY (USA)). 
1984. Contract AS05-80CE76200. 522p. NTIS, PC A22/MF 
A01; 1; GPO Dep. File Number DE84016340. 

Portions are illegible in microfiche products. 

The finite element method and boundary integral method for 
the solution of two-dimensional electromagnetic field problems are 
discussed, and a new technique which combines the two methods, 
named the finite element-boundary integral hybrid method, is intro- 
duced. Maxwell's sinusoidally time varying magnetoquasistatic field 
equations are applied to the single-component vector potential for- 
mulations of the two-dimensional eddy current-magnetic field prob- 
lem. The Galerkin finite element method is applied to the solution 
of single-component magnetic vector potential and electric vector 
potential boundary value problems. The boundary integral formula- 
tion of the single component magnetic vector potential infinite 
domain problem is presented by developing the boundary integral 
formulation of Poisson's and Helmholtz’s equation for internal re- 
gions and Poisson’s equation for the external region in terms of an 
arbitrary scalar potential function. Numerical examples of the tech- 
nique are presented. The hybrid method is compared with the finite 
element and boundary integral methods, and the accuracy of the 
hybrid method is assessed by applying it to a problem with a 
known closed-form solution. (LEW) 


44232 (LA—9759-MS) Photoconductive power switches. 
Nunnally, W.C.; Hammond, R.B. (Los Alamos National 
Lab., NM (USA)). Apr 1983. Contract W-7405-ENG-36. 
46p. NTIS, PC A03/MF A01; GPO Dep. File Number 
DE84016982. 

This report discusses the use of a photoconductive circuit 
element as a switch that can operate at very high powers with high 
efficiency and precision, which are not available elsewhere. This 
report describes the advantages of photoconductive power switches 
when compared with conventional technology, and the basic pho- 
toconductive power switch characteristics are analyzed to deter- 
mine the scaling of current, voltage, optical energy, and operating 
parameters. We report results of a Los Alamos experiment in which 
a single silicon bar 2.5 cm long and 0.5 cm square was used to 
switch 100 MW. The switch was operated at 100 kV and generated 
a 2-kA, 200-ns pulse in a 25-2 load transferring 20 J. 
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44233 (LA—9940-MS) Magnetic and photoconductive re- 
petitive rail-gun opening switches. Nunnally, W.C. (Los 
Alamos National Lab., NM (USA)). Jul 1984. Contract W- 
7405-ENG-36. 1lp. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE84017080. 

This report investigates the use of a transformer with a satu- 
rable ferromagnetic core and a photoconductive element as a possi- 
ble opening switch for a repetitive rail gun. A basic rail gun is first 
analyzed to determine the voltage, current, and power requirements 
for the switch. Then, each switch concept is analyzed to determine 
the characteristic size and operating parameters necessary to oper- 
ate in the rail-gun system. The analysis is used to determine concept 
feasibility. 


44234 (N—83-34312) Electron circuits: semiconductor 

laser multiple use installation. Zhou, F.; Fan, J.; Weng, D. 

(Air Force Systems Command, Wright-Patterson AFB, OH 

(USA)). Apr 1983. 15p. (AD-A—128271; FTD- ID(RS)T— 
0096-83). NTIS, PC A02/MF AOl1. 

A light source for a multiple use installation using a same 
matter junction or different matter junction GaAlAs/GaAs semi- 
conductor laser, which has the advantages of high interference re- 
sistance, long transmission distance (tens to hundreds of meters), 
good security, and low power consumption in addition, the control- 
ler of the light source has multiple usages of alarming, switching 
and counting is presented. The multiple use installation can be used 
in control of breaking warps and counting on roving waste ma- 
chines, warping machines and silk weaving machines in the textile 
industry long distance speed measurement, alarming and counting 
in machinery, electricity and chemical industries and alarming and 
control of water levels in reservoirs, rivers and water towers, as 
well as blockade alarming and control of important divisions. This 
multiple use installation is composed of two parts a laser emitter 
and a receiving device. The former component is used to produce 
the laser after the receiver receives the laser, the installation com- 
pletes operations of alarming, switching and counting. 


44235 (N—83-35787) Spindt cold cathode electron gun 
development program. Final Report, January 1982-April 1983. 
Spindt, C.A. (SRI International, Menlo Park, CA (USA)). 
May 1983. 95p. (NASA-CR—168212). NTIS, PC A05/MF 
A0Ol. 


A thin film field emission cathode array and an electron gun 
based on this emitter array are summarized. Fabricating state of the 
art cathodes for testing at NASA and NRL, advancing the fabrica- 
tion technology, developing wedge shaped emitters, and perform- 
ing emission tests are covered. An anistropic dry etching process 
(reactive ion beam etching) developed that leads to increasing the 
packing density of the emitter tips to about 5 x 10 to the 6th 
power/square cm. Tests with small arrays of emitter tips having 
about 10 tips has demonstrated current densities of over 100 A/sq 
cm. Several times using cathodes having a packing density of 1.25 x 
10 to the 6th power tips/sq cm. Indications are that the higher 
packing density achievable with the dry etch process may extend 
this capability to the 500 A/sq cm range and beyond. The wedge 
emitter geometry was developed and shown to produce emission. 
This geometry can (in principle) extend the current density capabil- 
ity of the cathodes beyond the 500 A/sq cm level. An emission mi- 
croscope was built and tested for use with the cathodes. 


44236 (N—84-21985) Fundamentals of metal-semiconduc- 
tor contacts. Schroder, D.K. (Arizona State Univ., Tempe 
(USA)). Nov 1983. 25p. NTIS, PC A18/MF A0O1. 

The fundamentals of metal-semiconductor contacts are dis- 
cussed. Contact resistance values for solar cells are also discussed. 


44237 (N—84-22380) Comparison of radiation damage in 
liner ICs from cobalt-60 gamma rays and 2.2-MeV electrons. 
Gauthier, M.K.; Nichols, D.K. (Jet Propulsion Lab., Pasa- 
dena, CA (USA)). Sep 1983. 65p. (NASA-CR—173474; 
JPL-PUB—83-78). NTIS, PC A04/MF AOl1. 

The total ionizing dose response of fourteen IC types from 
eight manufacturers was measured using Co-60 gamma rays and 
2.2-MeV electrons for exposure levels of 100 to 20,000 Gy(Si). Key 
parameter measurements were made and compared for each device 
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type. The data show that a Co-60 source is not a suitable simulation 
source for some systems because of the generally more damaging 
nature of electrons as well as the unpredictable nature of the indi- 
vidual device response to the two types of radiations used here. 


44238 (SAND—83-0704) Standard cell initial placement 
strategy. Richard, B.D. (Sandia National Labs., Albuquer- 
que, NM (USA)). Aug 1984. Contract AC04-76DP00789. 
30p. NTIS, PC A03/MF A0O1; 1; GPO Dep. File Number 
DE84016921. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

A standard cell initial placement strategy has been developed 
that incorporates characteristics of both the class of algorithms that 
is constructive in nature (i.e., bottom-up) and the class that utilizes 
a top-down partitioning scheme. This approach has been pursued 
recognizing the fact that while both of these types of algorithms ex- 
hibit some rather adverse traits both also possess advantageous 
properties. Specifically, the placement strategy described in this 
paper incorporates both the simplicity of constructive placement 
methods and the global connectivity information characteristic of 
placement schemes involving partitioning. The specified algorithm 
has been implemented within the microelectronics computer-aided 
design facility at Sandia National Laboratories. 


44239 (SAND—84-0750) User's manual for the Sandia 
VLSI Design Rule Checking Linnercoth, T.B. 
(Sandia National Labs., Albuquerque, NM (USA)). Aug 
1984. Contract AC04-76DP00789. 64p. NTIS, PC A04/MF 
A01; GPO Dep. File Number DE84016923. 

This manual provides usage instructions for Sandia’s design 
rule checking program, DRC. Capabilities of the program are dis- 
cussed, and the commands to drive the program are described. 
DRC provides the capabilities to provide and measure logical com- 
binations of VLSI photomask data in numerical form. The program 
includes an interactive package to graphically examine the resulting 
data. 


44240 Laser triggering of a 500-kV gas-filled switch: A 
parametric study. Woodworth, J.R.; Hargis,Jr., P.J.; Pitch- 
ford, L.C.; Hamil, R.A. (Sandia National Laboratories, Al- 
buquerque, New Mexico 87185). Journal of Applied Physics; 
56: No. 5, 1382-1386(1 Sep 1984). Contract AC04- 
76DP00789. 

We have investigated neodymium: yttrium aluminum garnet 
(Nd:YAG) laser triggering of a 500-kV, SF¢-insulated gas switch 
for a range of laser parameters. Laser wavelengths of 266 nm and 
1064 nm with nominal pulse lengths of 2- and 4-nsec full width at 
half maximum (FWHM) were used to trigger the switch. The 
switch was triggered by focusing the laser to form a breakdown arc 
in the gas between the electrodes. Subnanosecond jitter in the oper- 
ation of the switch was obtained for 266-nm laser pulse energies as 
low as 5 mJ. Results obtained with the Nd:YAG laser are com- 
pared to earlier data in which the switch was triggered with a 
krypton-fluoride laser operating at 248 nm with a pulse length of 
20-nsec FWHM. Our experimental results show that ultraviolet 
laser triggering gives results which are a dramatic improvement 
over infrared laser triggering in terms of lower jitter and smaller 
change in delay time with variations in applied voltage. We also see 
indications that the optimum laser pulse length is equal to or great- 
er than the closure time of the switch. 


44241 80-MW photoconductor power switch. Nunnally, 
W.C.; Hammond, R.B. (Electronics Division, Los Alamos 
National Laboratory, Los Alamos, New Mexico 87545). Ap- 
plied Physics Letters; 44: No. 10, 980-982(15 May 1984). 

The application of photoconductors to fast rise time, high- 
power switching is discussed. We report the successful switching of 
a 100-kV system to generate a 1.8-kA, <5-ns rise time, 200-ns dura- 
tion electrical pulse in a 25-0 load using a single photoconductor 
switch excited by a Q-switched Nd: glass laser. The photoconduc- 
tor was a 2.5-cm-long bar of single-crystal, high-resistivity silicon 
with a 0.5 x 0.5 cm cross section. Only a depth of about 1 mm of 
one side was used for conduction. 
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4209 Waste Processing Plants And Equipment 


REFER ALSO TO CITATION(S) 42090043737, 43738, 43739, 43740, 43746, 
43747, 43748, 43749, 43753 


44242 (BMFT-FB-T—84-101) Investigation of regenera- 
tive simultaneous removal of SO. and HCl from waste incin- 
eration off-gases. Richter, E.; Mellech, L. (Bergbau-Fors- 
chung G.m.b.H., Essen (Germany, F.R.). Abt. Physikalische 
Chemie; Bundesministerium fuer Forschung und Technolo- 

gie, Bonn (Germany, F.R.)). Jun 1984. 64p. (In German). 
NTIS (US Sales Only), PC A04/MF AOl1. File Number 
DE84752148. 

The best suited sorbent for the regenerative removal of HCl 
and SO, from waste incineration off-gases was evaluated by labora- 
tory experiments. Cu-impregnated and non-impregnated AlOs 
were appropriate for the off-gases prevailing at high oxygen con- 
tent and at temperatures up to 300°C. At temperautres beiow 
150°C, Cu-impregnated activated carbon is suited better than 
AkOs. Tests for off-gas cleaning/regeneration were carried out in a 
fixed bed adsorber installed at a waste incineration plant. The tests 
were repeated until the sorbent had a constant activity. The tests 
show that HCl, SO2, and HF can be removed under the limits of 
the regulations. During the regeneration, a HCI- and a SO»-rich gas 
can be produced by special temperature programs. 


4210 Combustion Systems 


REFER ALSO TO CITATION(S) 42100042556, 42738, 42747, 42750, 42762, 
43080, 43780, 43781, 44135 


44243 (DOE/CE/40583—5) Thermionic cogeneration 
burner assessment study. Final report, October 1982-Decem- 
ber 1983. (Rasor Associates, Inc., Sunnyvale, CA (USA)). 
1983. Contract AC02-82CE40583. 176p. (NSR—16-5). 
NTIS, PC A09/MF AOl; 1; GPO Dep. File Number 
DE84015631. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The thermionic cogeneration burner was conceived to 
supply the requisite high temperature gases and to generate electri- 
cal power simultaneously. Its attributes include: the ability to deliv- 
er heat at temperatures sufficiently high for any industrial process, 
while providing energy savings of 3 to 20%; modularity, permitting 
use Over a range of installation sizes with staged introduction; reli- 
ability, through inherent redundancy; and compatibility with exist- 
ing furnaces. This report is a review of a specific thermionic cogen- 
eration burner (TCB) design which uses a previously developed 
combustion-heated thermionic energy converter. A performance 
and cost computer model was developed based on this design. The 
model was used to generate parametric performance curves and in- 
stalled cost tables. A thermal mockup was built and tested to pre- 
dict heat flux in the TCB. The economics of using the TCB in an 
industrial application was also analyzed in order to project the in- 
ternal rate-of-return (IRR) which could be expected with a TCB. 
This IRR can be compared to the IRR being realized from more 
conventional systems. 


44244 (DOE/CE/40583—6) 
burner assessment study. tion burner cost. (Rasor 
Associates, Inc., Sunnyvale, CA (USA)). Dec 1983. Con- 
tract AC02-82CE40583. 30p. NTIS, PC A03/MF AOI; 1; 
GPO Dep. File Number DE84008861. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The purpose of this contract was to (1) test and evaluate two 
of the more important engineering aspects of designing and building 
thermionic cogeneration burners (TCB's); (2) make a cost and per- 
formance estimate of the TCB; and (3) identify and evaluate indus- 
tries where TCB’s could be installed and where the electrical 
power (dc) produced by the TCB’s would be used directly in the 
process. This report contains the results of that portion of the con- 
tract dealing with development of the cost for manufacturing and 
installing the Thermionic Cogeneration Burner. A baseline configu- 
ration was designed for the TCB which allows modular construc- 
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tion and assembly and field change-out of converter sectors. A cost 
estimate for the individual converter, the converter system and the 
overall burner, including installation, was developed based on the 
baseline configuration. The cost estimated for individual converters 
is $41 to 51. The uncertainty in the cost is due to uncertainty in the 
cost for production of the SiC-W emitter hot shell. Some cost re- 
duction is possible with design changes. The entire TCB, including 
an air blower is $9802 to $11,462. The amount of power produced 
by a TCB is dependent on the industrial site operating conditions 
and can vary from 8 to 15+ kWe/MBtu/hr. Therefore, the cost for 
TCB’s range from 650 to 1430 $/kWe. 8 figures, 9 tables. 


44245 (DOE/ET/10393—1591) Performance of the main 
exhaust gas heat exchanger status report, August 1983. (NCB 
(IEA Grimethorpe) Ltd., Grimethorpe, Barnsley, South 
Yorkshire (UK)). Mar 1984. Contract AI01-76ET10393. 
62p. NTIS, PC A04/MF AO1; 1; GPO Dep. File Number 
DE84009267. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Exhaust gases from the pressurized fluidized bed combustor 
at Grimethorpe, South Yorkshire, UK are cooled by a vertically 
mounted heat exchanger prior to pressure let-down to atmosphere. 
The heat exchanger forms part of the combustor steam-water cir- 
cuit and includes a water wall enclosure and a series of tube banks. 
During an initial period of operation, problems were encountered 
due to a build-up of particulates on the heat transfer surfaces, re- 
sulting in high gas outlet temperatures. A number of modifications 
were made to alleviate the situation. This report describes the ex- 
changer performance before and after these modifications were in- 
corporated. Further improvements were made and some are cur- 
rently being developed; these are also described. 


44246 (DOE/ET/10393—1592) Cyclone solids quench 
system status report, August 1983. (NCB (IEA Grimethorpe) 
Ltd., Grimethorpe, Barnsley, South Yorkshire (UK)). Mar 
1984. Contract AI01-76ET10393. 69p. NTIS, PC A04/MF 
AO01; 1; GPO Dep. File Number DE84009273. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The removal and disposal of dust from the exhaust gases of a 
pressurized fluidized bed combustor is an important requirement. In 
the facility at Grimethorpe, South Yorkshire, UK, this is achieved 
using cyclones and quench vessels, to convert the dust into a 
slurry. The dust leaves the cyclones through vertical dip legs, pass- 
ing downward below the surface slurry level in the quench vessels. 
Water is fed continuously to the quench vessels from which slurry 
is periodically discharged. Problems have been experienced with 
the system due to the accumulation of wet solids and the formation 
of hard deposits within the dip legs. Several modifications have 
been made to overcome the problem including control of the pH in 
the vicinity of the dip leg by the injection of acid, control of the 
vent flow of gas down the dip leg and the installation of mechani- 
cal scrapers. The combination of these modifications has proved 
successful in keeping the dip legs clear. 


44247 (DOE/ET/10393—1593) Back end valves: history 
and modifications, status report, June 1983. (NCB (IEA Gri- 
methorpe) Ltd., Grimethorpe, Barnsley, South Yorkshire 
(UK)). Feb 1984. Contract AI01-76ET10393. 42p. NTIS, 
PC A03/MF AOI; 1; GPO Dep. File Number DE84009272. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

At the Grimethorpe Experimental Facility the valves which 
control the combustor freeboard pressure are known as the back 
end valves. They are situated downstream of the main heat ex- 
changer. They are required to work under adverse conditions and 
their operation has not been without problems. The report provides 
a description of the valves and a history of their operation and 
modifications from December 1980 to April 1983. Considerable ero- 
sion and control problems were experienced during 1981, however, 
operational and mechanical modifications have now been made 
which have greatly improved the reliability of the valves. 
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44248 (DOE/ET/10393—1595) Performance of fuel feed- 
ing rotary valves, February-October 1983. (NCB (IEA Gri- 
methorpe) Ltd., Grimethorpe, Barnsley, South Yorkshire 
(UK)). Feb 1984. Contract AI01-76ET10393. 69p. NTIS, 
PC A04/MF AOI; 1; GPO Dep. File Number DE84009271. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

During the initial operation up to and including Test Series 1 
at the Grimethorpe Experimental Pressurized Fluidized Bed Com- 
bustion Facility, a critical problem was maintaining stable fuel flow 
and resultant temperature stability. At this time the fuel feed was 
from the fuel storage vessel through an orifice and transport lines 
to the combustor and control was accomplished by varying the 
pressure differential between the combustor and the storage vessel. 
Rotary valves were installed in the fuel feed system after the com- 
pletion of Test Series 1 for operation during the Hot Commission- 
ing Tests in preparation for Test Series 2. The system performance 
since this modification has been much improved. The report out- 
lines the original valve design and modifications, and the operation- 
al history of the rotary valves during 1983. 


44249 (DOE/ET/10393—1597-Vol.1) Test Series 2.1 
report. Vclume I. Main report. (NCB (IEA Grimethorpe) 
Ltd., Grimethorpe, Barnsley, South Yorkshire (UK)). Aug 
1983. Contract AI01-76ET10393. 462p. NTIS, PC A20/MF 
A01; 1; GPO Dep. File Number DE84009269. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The Test Series 2.1 research program was carried out be- 
tween August 1982 and February 1983 at the Grimethorpe Experi- 
mental Pressurized Fluidized Bed Combustion Facility. The tests 
formed part of the second stage of combustion research, providing 
operating experience with a second tube bank, Tube Bank C. The 
period consisted of 740 coal burning hours, which included 382 
data collection hours. The report provides a description of the fa- 
cility as it was used and modified during Test Series 2.1. The test 
plan and objectives are detailed. performance data are presented in 
respect of the following: combustion efficiency, sulfur retention, 
NO/sub x/, SOs and CO gaseous emissions; bed characteristics; 
heat transfer and in-bed temperatures; bed material breakdown and 
elutriation; cyclone performance; alkali, chlorine and fluorine emis- 
sions; and the combined cycle-related tests. The data evaluation and 
analysis procedures are also presented. The results indicate a signifi- 
cant improvement in data gathering capability and plant reliability 
over previous test series. 


44250 (DOE/ET/10393—1597-Vol.2) Test series 2.1 
report. Volume 2. Appendices. (NCB (IEA Grimethorpe) 
Ltd., Grimethorpe, Barnsley, South Yorkshire (UK)). Aug 
1983. Contract AI01-76ET10393. 219p. NTIS, PC A10/MF 
A01; 1; GPO Dep. File Number DE84012015. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Supporting information of a series of tests of fluidized-bed 
coal combustion is given, including: a summary of each test run; 
process conditions; mass and heat balance results for each balance 
period; DAS calculation procedures; bed material characterization; 
tables and graphs of cyclone efficiencies and size distribution of 
dusts; bed and downcomer temperatures; heat transfer calculation 
procedures; sample preparation and analytical methods; elutriation 
and breakdown; variability of material stream chemical composi- 
tions; frequency response calculations; basis of distributor plate cali- 
bration plot; comparisons of old and new correlations of sulphur re- 
tention with operating conditions; approximate gas path flow condi- 
tions and component volumes during pressure response tests; and 
the derivation of combustion efficiency correlations. (LEW) 


44251 (DOE/MC/20334—T9) Study of deposition con- 
trol using transpiration. Technical progress report, July 1984, 
Louis, J.F. (Massachusetts Inst. of Tech., Cambridge 
(USA). Dept. of Aeronautics and Astronautics). 21 Aug 
1984. Contract AC21-83MC20334. 12p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE84016031. 

Portions are illegible in microfiche products. 

The purpose of this project is to determine the conditions 
under which transpiration may be actually used to avoid the depo- 





5895 / ERA-9/21 


sition of small particles over a surface kept at a temperature below 
the melting point of compounds likely to exist in the combustion 
products. A combined experimental and theoretical research pro- 
gram will be carried out to evaluate the concept of transporation as 
a deposition control strategy. A first order theory will be refined 
by introducing an appropriated turbulence model. The experimental 
program is designed to evaluate and refine the theoretical model 
under conditions which provide the correct Reynolds and Stokes 
numbers. The experimental set up consists of a wind tunnel with a 
test section containing a flat porous transpired section. The meas- 
urements will determine the distribution of velocity and of particles 
concentration in the boundary layer. The experiments will be con- 
ducted for different particles sizes under conditions simulating gas 
turbine conditions. 


44252 (DOE/MC/20334—T10) Study of deposition con- 
trol using transpiration. Technical progress report, August 
1984. Louis, J.F. (Massachusetts Inst. of Tech., Cambridge 
(USA). Dept. of Aeronautics and Astronautics). Aug 1984. 
Contract AC21-83MC20334. 8p. NTIS, PC A02/MF AO1; 
1; GPO Dep. File Number DE84016286. 

Portions are — in microfiche products. 7 

The purpose of this project is to determine the conditions 
under which transpiration may be actually used to avoid the depo- 
sition of small particles. The application of this work is the control 
of the deposition of small particles over a surface kept at a tempera- 
ture below the melting point of compounds likely to exist in the 
combustion products. A combined experimental and theoretical re- 
search program will be carried out to evaluate the concept of tran- 
spiration as a deposition control strategy. A first order theory will 
be refined by introducing an appropriate turbulence model. The ex- 
perimental program is designed to evaluate and refine the theoreti- 
cal model under conditions which provide the correct Reynolds 
and Stokes numbers. The experimental set up consists of a wind 
tunnel with a test section containing a flat porous transpired sec- 
tion. The measurements will determine the distribution of velocity 
and of particles concentration in the boundary layer. The experi- 
ments will be conducted for different particles sizes under condi- 
tions simulating gas turbine conditions. 


44253 (DOE/MC/21280—1633) Forced and induced 
draft fan design for atmospheric fluidized bed combustion sys- 
tems. Final report. Yue, Z.; Loth, J. (West Virginia Univ., 
Morgantown (USA). Dept. of Mechanical and Aerospace 
Engineering; Huazhong Inst. of Technology, Wuhan 
(China)). May 1984. Contract FG21-84MC21280. 184p. 
NTIS, PC A09/MF AOl1; 1; GPO Dep. File Number 
DE84014861. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This report describes the fan design philosophy currently 
used in China. It has been written for the general process engineer 
and does not require any previous knowledge about fans. It is also 
intended for use by the purchaser of AFBC fans, so he can better 
understand the fan performance and control limitations. This will 
assist the purchaser in writing more meaningful specifications to the 
fan supplier, and to get a better appreciation for the installation, op- 
eration and maintenance requirements. For an insight in the US 
design philosophy, the reader is referred to one of the many publi- 
cations supported by EPRI (Electric Power Research Institute) on 
the Design and Specification Guidelines for Large Draft Fans and 
Systems. 


44254 (DOE/METC—84-21) Technology transfer reports 
for the IEA Grimethorpe p fluidized-bed project: 
bibliography. Byam, J.W. Jr. (ed.). (USDOE Morgantown 
Energy Technology Center, WV). Jul 1984. 25p. NTIS, PC 
A02/MF A0O1; 1; GPO Dep. File Number DE84009264. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This bibliography contains a listing of reports issued by the 
International Energy Agency Grimethorpe Pressurized Fluidized- 
Bed Project and published by the US Department of Energy. It 
also contains abstracts of each report as a guide to the information 
contained therein. It is provided as a reference to enable attendees 
at the IEA Grimethorpe Technology Transfer Workshop and 
others to access further details on this project. Copies of the reports 


42 ENGINEERING 
4210 Combustion Systems 


and this document are available from the National Technical Infor- 
mation Service (NTIS), US Department of Commerce, Springfield, 
VA 22161. 


44255 (N—83-30551) Broad specification fuels technology 
program. Phase 1. Final report. Lohmann, R.P.; Jeroszko, 
R.A. (Pratt and Whitney Aircraft, East Hartford, CT 
(USA)). Oct 1982. 210p. (NASA-CR—168180). NTIS, PC 
A10/MF AOl1. 

An experimental evaluation was conducted to assess the 
impact of the use of broadened properties fuels on combustor 
design concepts. Emphasis was placed on establishing the viability 
of design modifications to current combustor concepts and the use 
of advanced technology concepts to facilitate operation on Experi- 
mental Referee Broad Specification (ERBS) fuel while meeting ex- 
haust emissions and performance specifications and maintaining ac- 
ceptable durability. Three different combustor concepts, representa- 
tive of progressively more aggressive technology levels, were eval- 
uated. When operated on ERBS rather than Jet A fuel, a single 
stage combustor typical of that in the most recent versions of the 
JT9D-7 engine was found to produce excess carbon monoxide 
emissions at idle and elevated liner temperatures at high power 
levels that were projected to reduced liner life by 13 percent. The 
introduction of improved component technology, such as refined 
fuel injectors and advanced liner cooling concepts were shown to 
have the potential of enhancing the fuel flexibility of the single 
stage combustor. 


44256 (NP—4770339, pp GO0O-G91) Construction of ex- 
haust boilers. Mester, P. 1981. (In German). NTIS (US Sales 
Only), PC A99/MF A0O1. File Number TI84770339. 

In Utilization of waste heat of diesel engines. 

Exhaust-gas boilers have always been built in many varieties 
due to the various tasks and jobs they had to perform. There are: 
smoke-tube boilers (the water-steam mixture flows around the verti- 
cal smoke-containing tubes), water-tube boilers (the working 
medium flows through horizontally installed tubes and the waste- 
gas flow in vertical direction), combined boilers (heating with 
waste gas or oil). Design criteria for these boilers (pressure level, 
flue-gas outlow-temperature; feeding water-inflow temperature, 
steam temperature, flue-gas velocity, pressure loss on, pressure loss 
of the heat transfer medium on the flue gas side, heat transfer and 
heating surface) are given. Further details on: tube types, tube 
packages, collectors, fittings, pumps and water; tube cleaning de- 
vices and insulations are described. The choice of material is ex- 
plained; special features of thermo-oil boilers are mentioned, the ar- 
rangement of waste-gas boilers in the engine room and the vibra- 
tions in waste-gas boilers is described. 


44257 (NP—4770339, pp H0O-H38) Operation of exhaust 
boilers. Norgaard, A. 1981. (In German). NTIS (US Sales 
Only), PC A99/MF AO1. File Number T184770339. 

In Utilization of waste heat of diesel engines. 

The energy balance of a two-stroke diesel engine plant 
shows that the exhaust gas energy emounts to 28 to 34%. Especial- 
ly the flue-gas temperature after the exhaust gas turbocharge has 
proved to be especially suitable for a further utilization of this ex- 
haust gas energy. Cooling the flue gas temperatures down to the 
ambient temperatures means an energy recovery of about 31%, the 
exogetic gain only 10%. This relation and the determination of the 
design of waste-gas boilers and the design criteria are subject of 
further considerations. Technical details of the application of the 
smoke-tube boiler and the water-tube waste gas boiler are given; 
exhaust-gas boiler diagrams and changes of the water level when 
starting the main engine are described as well as the design and op- 
eration of circulation pumps. Steam generation control is described, 
the influencing parameters of dirt accumulation on the heating sur- 
faces and cleaning are dealt with. 


44258 (NP—4770339, pp 10-122) Flue gas corrosion and 
soiling of exhaust boilers. Buxmann, J. 1981. (In German). 
NTIS (US Sales Only), PC A99/MF AOl. File Number 
1184770339. 

In Utilization of waste heat of diesel engines. 

Based on the content of corrosive and polluting particles in 
diesel exhaust used as a heating medium for exhaust gas boilers, the 
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reasons and the mechanism of corrosion processes on the heating 
surfaces is explained. The acid dew point that is to say the conden- 
sation temperature of the vaporous sulfuric acid in the exhaust is 
most important. Soot acts as an additional catalyst in acid formation 
and is deposited together with oil ash on the heating surfaces. Heat 
transfer is impaired considerably, pressure losses increase. Calcula- 
tion for four finned tube geometries shows the influence of dirt ac- 
cumulation on thermal output and pressure loss. Design and oper- 
ational measures are pointed out which act against or almost pre- 
vent corrosion and pollution. 


44259 (TVA/OP/ECR—84/27) Residential wood heater 
report. Phase II, 1981-1983. Volume II. (Tennessee Valley 
Authority, Chattanooga (USA). Div. of Energy Conserva- 
tion and Rates). Nov 1983. 347p. NTIS, PC A15/MF AO1. 
File Number DE84901503. 


This volume consists of 3 appendices. Appendix A contains a 
listing of the TVA WOODSTYV efficiency and emissions computer 
model along with a sample input dataset and a sample of the output 
generated by the model. The model consists of a main or control- 
ling program and 10 subroutines which instruct the computer to 
perform the calculations and output necessary to meet the required 
objectives. Detailed information concerning the subroutines can be 
found in this section. Appendix B contains descriptions of the five 
wood heaters tested during this study. The wood heaters tested in 
this study included: (1) a conventional nonbaffled airtight circulator 
typically used in the TVA region, (2) a new nonbaffled airtight 
catalytic radiant unit, (3) a new retrofit, add-on catalytic combustor 
connected to the exit of wood heater No. 1, (4) a new baffled air- 
tight catalytic circulator using metal instead of ceramic as a catalyst 
base, and (5) a new airtight unit specially designed to provide sec- 
ondary combustion features. Appendix C contains a graphical dis- 
play of all instantaneous data recorded during testing. The display 
for each run includes wood weight vs time, air/fuel ratio vs wood 
burned, heat release rate vs wood burned, gas flow rate vs wood 
burned, percent heat transfer efficiency vs wood burned, percent 
thermodynamic efficiency vs wood burned, percent cabon dioxide 
(CO2) vs wood burned, percent oxygen (O2) vs wood burned, per- 
cent carbon monoxide (CG) vs wood burned, percent total hydro- 
carbon (THC) vs wood burned, CO emission factor vs wood 
burned, THC emission factor vs wood burned, sulfur dioxide (SO2) 
emission factor vs wood burned, and outlet temperature vs wood 
burned. In addition to these displays, the catalytic wood heaters 
also include temperatures before, in, and after the catalyst vs wood 
burned. 


4220 Underground Engineering 


REFER ALSO TO CITATION(S) 42200042604 


44260 (PNL-SA—12222) Recent advances in compressed 
air storage in underground reservoirs. Kannberg, L.D.; 
Allen, R.D. (Pacific Northwest Lab., Richland, WA 
(USA)). Apr 1984. Contract AC06-76RLO01830. 19p. 
(CONF-8405111—2). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE84015587. 


From American Gas Association natural gas distribution and 
transmission conference; San Francisco, CA, USA (7 May 1984). 

The concept of compressed air energy storage (CAES) is de- 
scribed; reservoir stability criteria are described; and the initial per- 
formance and results of a recent field test of CAES in Illinois are 
discussed. The CAES concept is a technically and economically 
promising means to store off-peak energy to meet peak electrical 
energy demand. Reservoir stability criteria have been developed for 
salt and hard rock reservoirs and interim criteria have been devel- 
oped for porous rock reservoirs. A field test is underway at Pitts- 
field, Illinois to test porous sandstone reservoir behavior under 
CAES conditions. US Department of Energy authority and spon- 
sorship for the test was transferred to the Electric Power Research 
Institute during air bubble development. Although injectivity was 
lower than anticipated, a sizeable quantity of air has been injected 
into the reservoir at the test site and plans call for cyclic testing 
under EPRI sponsorship. 
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4240 Pollution Control Equipment 
REFER ALSO TO CITATION(S) 42400042651, 42655, 42656, 44242, 44482 


44261 (K/PS—5046) Calibration and use of filter test fa- 
cility orifice plates. Fain, D.E.; Selby, T.W. (Oak Ridge 
Gaseous Diffusion Plant, TN (USA)). 31 Jul 1984. Contract 
AC05-840T21400. 24p. (CONF-840806—9). NTIS, PC 
A02/MF AO0O1; 1; GPO Dep. File Number DE84016851. 

From 18. DOE nuclear airborne waste management and air 
cleaning conference; Baltimore, MD, USA (13 Aug 1984). 

Portions are illegible in microfiche products. 

There are three official DOE filter test facilities. These test 
facilities are used by the DOE, and others, to test nuclear grade 
HEPA filters to provide Quality Assurance that the filters meet the 
required specifications. The filters are tested for both filter efficien- 
cy and pressure drop. In the test equipment, standard orifice plates 
are used to set the specified flow rates for the tests. There has exist- 
ed a need to calibrate the orifice plates from the three facilities with 
a common calibration source to assure that the facilities have com- 
parable tests. A project has been undertaken to calibrate these ori- 
fice plates. In addition to reporting the results of the calibrations of 
the orifice plates, the means for using the calibration results will be 
discussed. A comparison of the orifice discharge coefficients for the 
orifice plates used at the seven facilities will be given. The pros and 
cons for the use of mass flow or volume flow rates for testing will 
be discussed. It is recommended that volume flow rates be used as 
a more practical and comparable means of testing filters. The ra- 
tionale for this recommendation will be discussed. In any case, the 
atmospheric pressure and temperature must be known before either 
a mass or volume flow can be set up with the existing orifice plates. 
A recommendation to consider the use of laminar flowmeters to re- 
place the currently used orifice plates is discussed. 


44262 (LA-UR—84-2425) Evaluation of methods, instru- 
mentation and materials pertinent to quality assurance filter 
penetration testing. Scripsick, R.C.; Soderholm, S.C.; Til- 
lery, M.I. (Los Alamos National Lab., NM (USA)). 1984. 
Contract W-7405-ENG-36. 14p. (CONF-840806—4). NTIS, 
PC A02/MF AO1; GPO Dep. File Number DE84015535. 

From 18. DOE nuclear airborne waste management and air 
cleaning conference; Baltimore, MD, USA (13 Aug 1984). 

Every high efficiency aerosol filter used in the Unites States 
Department of Energy (DOE) facilities is quality assurance (QA) 
tested at one of the DOE filter test facilities prior to installation. 
This testing presently includes measurement of filter penetration at 
rated airflow using a hot DOP aerosol generator, an Owl aerosol 
size analyzer, and a scattered-light photometer aerosol concentra- 
tion monitor. Alternative penetration measurement methods for 
testing size 5 high efficiency aerosol filters which have rated air- 
flow capacities of 1000 cubic feet/min (cfm, ~ 28 m%/min) are 
being studied at Los Alamos National Laboratory. These methods 
are intended to take advantage of commercially available aerosol 
instrumentation. A penetration test using a polydisperse aerosol 
produced with a modified Laskin nozzle aerosol generator was 
found to have promise as an alternative to the present test method. 
Such a test eliminates the difficulty in producing a monodisperse 
challenge aerosol, and takes advantage of state-of-the-art aerosol 
sizing instruments. Aerosol sizing and concentration measuring ca- 
pabilities of a laser aerosol spectrometer (LAS) were evaluated 
with respect to the needs of QA filter penetration testing. An aero- 
sol diluter was selected and evaluated for use with the LAS in 
making filter penetration measurements. Potential alternative test 
materials were scrutinized with respect to certain toxicological and 
physical criteria. Certain of these alternative materials were select- 
ed for further evaluation. Results of this evaluation and findings 
cited in the literature indicate that the selected materials could be 
easily adapted for use with the modified Laskin aerosol generator. 
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4250 Power Cycles 
REFER ALSO TO CITATION(S) 42500043784 


44263 (CONF-840804—39) Linear harmonic analysis for 
Stirling machines and second law analysis of four important 
losses. Chen, N.C.J.; Griffin, F.P.; West, C.D. (Oak Ridge 
National Lab., TN (USA)). 1984. Contract AC05- 
840R21400. 10p. NTIS, PC A02/MF AOl1; 1; GPO Dep. 
File Number DE84016595. 

From Intersociety energy conversion engineering confer- 
ence; San Francisco, CA, USA (19 Aug 1984). 

Portions are illegible i in nieeotiie products. 

A simple thermodynamic theory for Stirling machine per- 
formance has been developed. By representing variables in terms of 
harmonic oscillations and representing the nonharmonic terms in 
the conservation equations with truncated Fourier series, the equa- 
tions can be solved in a semi-closed form, leading to a better under- 
standing of Stirling engine behavior. The theory further includes a 
Second Law analysis; therefore, the efficiency and power losses re- 
sulting from effects of adiabatic cylinders, transient heat transfer, 
pressure drop, and seal leakage can be allocated unambiguously, 
and the degree of loss coupling can be assessed. 9 references. 
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44264 (ANL-HEP-CP—84-53) Pbar Source Group sum- 
mary. Johnson, R.P.; Simpson, J. (Argonne National Lab., 
IL (USA); Fermi National Accelerator Lab., Batavia, IL 
(USA)). 1984. Contract W-31-109-ENG-38. 9p. (CONF- 
840275—11). NTIS, PC A02/MF A011; 1; GPO Dep. File 
Number DE84016236. 

From Workshop on anti pp options for the SSC; Chicago, 
IL, USA (13 Feb 1984). 

Portions are illegible in microfiche products. 

Maxium antiproton accumulation rates have been investigat- 
ed. A scheme is outlined which would accumulate more than 7E8 
pbars/s ina form suitable for a peak luminosity of more than 0.5E33 
/(s*cm**2) in a single SSC ring. This scheme utilizes only moder- 
ate extrapolations of present technology. Each of the stages in the 
accumulation process has been investigated in some detail with the 
same calculational tools as have been used in the CERN and Fer- 
milab pbar sources. The results of these calculations and possibili- 
ties for improvements are discussed. 


44265 (ANL-HEP-PR—84-55) Some possibilities for 
doing polarized p, anti p experiments at the SSC. Shapiro, 
G.; Underwood, D. (Argonne National Lab., IL (USA); 
Lawrence Berkeley Lab., CA (USA)). 1984. Contract W-31- 
109-ENG-38. 2p. (CONF-840154—4). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE84016235. 

From PSSC fixed target workshop; Woodland, TX, USA 
(27 Jan 1984). 

While there has been a previous study of accelerating polar- 
ized beam at the SSC, we have looked at several alternative ap- 
proaches, including polarizing stored beam, using polarized gas jets, 
and using secondary polarized beams. We also point out some phys- 
ics possibilities and give references to physics reviews. 


44266 (GSI—84-5-Prepr.) Experimental results with a 
very-heavy-ion RFQ accelerating structure at GSI. Mueller, 
R.W.; Kopf, U.; Bolle, J.; Arai, S.; Spaedtke, P. (Gesell- 
schaft fuer Schwerionenforschung m.b.H., Darmstadt (Ger- 
many, F.R.)). Jan 1984. 10p. (CONF-840142—12). NTIS 
(US Sales Only), PC A0Q2/MF AO0Ol. File Number 
DE84751781. 
From International symposium on heavy ion accelerators 
and their Bey cer to inertial fusion; Tokyo, Japan (23 Jan 1984). 
t RFQ accelerator structure for very heavy ions (A/ 
q <= 130) has been taken into operation. It is of the split-coaxial 
resonator (SC) type working at 13.5 MHz. The merits of SC cav- 
ities with rod-shaped RFQ electrodes held in rings every Blambda/ 
2 are discussed. RF voltage amplitudes of 130 kV, 1.7 times 
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Kilpatrick's limit for the average electric field across the RF gaps, 
have been generated safely. The first 1.5 m long SC cavity contains 
radial matching, bunch shaping and the first part of the gentle 
buncher, it doubles the input energy. The results of the first beam 
tests using an Ar’ beam are given. Four further cavities, for a final 
energy of 50 keV/amu, more than 20 times the input energy, have 
been commissioned. 


44267 ee pp 55) —- of an ion accelera- 
tor for industry. V: er, O.A.; Gass, V.F.; Glazkov, A.A.; 
Kolyaskin, A.D.; posal V.N.; Lobanov, N.R. 1983. (In 
Russian). NTIS (Us Sales Only), PC A06/MF AOl1. File 
Number T184780353. (CONF-8306180—No.2(14)). 

From 8. All-union seminar on linear accelerators; Kharkov, 
Ukrainian SSR (1 Jun 1983). 


44268 (INIS-SU—221, pp 107) TEMP-A high-current 
electron accelerator. Tkach, Yu.V.; Gaponenko, N.I.; Ga- 
detskij, N.P. 1983. (In Russian). NTIS (US Sales Only), PC 
A06/MF AO1. File Number T184780353. (CONF-8306180— 
No.2(14)). 

From 8. All-union seminar on linear accelerators; Kharkov, 
Ukrainian SSR (1 Jun 1983). 


44269 (N—84-18029) Linear inductive accelerator. Bosa- 
mykin, V.S.; Gerasimov, A.I.; Pavlovskiy, A.I. (Air Force 
Systems Command, Wright-Patterson AFB, OH (USA)). 
Nov 1983. 6p. (AD-A—135547; FTD-ID(RS)T—1182-83). 
NTIS, PC A02/MF AO1. 

A proposed accelerator, differing from existing ones in that 
it is loaded through a capacitor on a solenoid which is uniformly 
distributed throughout the accelerating system and connected to an 
independent electrical current source, is discussed. The design of 
the system makes it possible to improve the uniformity of the elec- 
trical field and increase the longitudinal focusing magnetic field. 
This is especially important for high-current accelerators. 


4302 Beam Dynamics, Field Calculations, And Ion 
Optics 


REFER ALSO TO CITATION(S) 43020044301, 45139 


44270 (DOE/ER/01674—9) Focussing and confinement. 
Fano, U. (Chicago Univ., IL (USA)). 1983. Contract AC02- 
76ERO1674. 12p. NTIS, PC A02/MF A0Ol1; 1; GPO Dep. 
File Number DE84016181. 

Portions are illegible in microfiche products. 

The confinement of resonant states astride the ridge of po- 
tential barriers, evidenced by observations of collisions and spectra, 
stems from the propagation of WKB wavefunctions singled out by 
their asymptotic behavior. The same effect occurs in diverse phe- 
nomena including the self-focussing of laser beams. 


44271 (INIS-SU—221, pp 32-38) Methods of the theory 
of cross instabilities of relativistic electron beams. Ajzatskij, 
N.L; Bulyak, E.V.; Kurilko, V.I. 1983. (in Russian). NTIS 
(U S Sales Only A06/MF AOl. File Number 
T184780353. (CONF- 8306180—No.2(14)). 

From 8. All-union seminar on linear accelerators; Kharkov, 
Ukrainian SSR (1 Jun 1983). 

The results of analysis of physical pripciples being the basis 
of methods for theoretical simulation of collective transversal insta- 
bilities of relativistic bears in multi-section resonance linacs and 
transversal electron-ion instabilities of relativistic rings are systema- 
tized and generalized in the review. The models providing the full- 
est comparison with the experimental data are singled out. The 
main directions of further theory development of considered phe- 
nomena are pointed out. 
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44272 (INIS-SU—221, pp 56) Measuring main param- 
eters of the system for beam energy compression at the 300 
MeV electron linear accelerator LUEh-300. Dovbnya, A.N.; 
Ivanov, G.M.; Makhnenko, L.A.; Shevchenko, N.G.; Shen- 
drik, V.A. 1983. (In Russian). NTIS (US Sales Only), PC 
A06/MF AO1. File Number T1I84780353. (CONF-8306180— 
No.2(14)). 


From 8. All-union seminar on linear accelerators; Kharkov, 
Ukrainian SSR (1 Jun 1983). 


44273 (INIS-SU—221, pp 71) Stationary solutions in re- 
flection system one-dimensional models. Arbuzov, A.I.; Bys- 
tritskij, V.M. 1983. (In Russian). NTIS (US Sales Only), PC 
A06/MF A01. File Number T1I84780353. (CONF-8306180— 
No.2(14)). 

From 8. All-union seminar on linear accelerators; Kharkov, 
Ukrainian SSR (1 Jun 1983). 


44274 (INIS-SU—221, pp 77) Specific features of modu- 
lated beam interaction with nonsymmetric SHF-oscillations 
excited in a waveguide resonator. Masunov, Eh.S.; Smirnov, 
A.V. 1983. (In Russian). NTIS (US Sales Only), PC A06/ 
MF AOl. File Number 1184780353. (CONF-8306180— 
No.2(14)). 


From 8. All-union seminar on linear accelerators; Kharkov, 
Ukrainian SSR (1 Jun 1983). 


44275 (INIS-SU—221, pp 80) Energy exchange of modu- 
lated electron flux with high-frequency field of harmonics 
sum, Tur, Yu.D.; Chueshov, I.D. 1983. (In Russian). NTIS 
(US Sales Only), PC A06/MF AOl. File Number 
TI84780353. (CONF-8306180—No.2(14)). 


From 8. All-union seminar on linear accelerators; Kharkov, 
Ukrainian SSR (1 Jun 1983). 


44276 (INIS-SU—221, pp 100) Determination of strong- 
focusing channel acceptance. Ovsyannikov, D.A.; Rubtsova, 


I.D. 1983. (In Russian). NTIS (US Sales Only), PC A06/ 
MF AOl. File Number 1184780353. (CONF-8306180— 
No.2(14)). 

From 8. All-union seminar on linear accelerators; Kharkov, 
Ukrainian SSR (1 Jun 1983). 


44277 (INIS-SU—223, pp 48-50) Method for calculation 
of space change field of heavy-current electron beam with ac- 
count of transverse velocity’s relativity. Gusev, A.V.; Ma- 
sunov, Eh.S.; Rashchikov, V.I. (Moskovskij Inzhenerno-Fi- 
zicheskij Inst. (USSR)). 1982. (In Russian). NTIS (US Sales 
Only), PC A06/MF AOI. File Number 1184780351. 
(CONF-8106218—No. 1(10)). 

From 7. all-union seminar on linear accelerators; Kharkov, 
Ukrainian SSR (2 Jun 1981). 

A method for calculation of space charge field of heaVy- 
current electron beams (HEB) with account of relativism of beam 
particle transverse motion is given. The Green function method is 
used to determine the beam proper field. Electromagnetic field gen- 
erated by infinitely thin charged ring moving in an ideal-conducting 
tube is determined using this method. Expressions for the field of 
the ring are averaged by longitudinal dimensions of pairs of inter- 
acting particles under transition to the model of “large particles” 
As a result series convergence constituting these expressions is im- 
proved. Besides slow series converging may be separated out and 
sum analytically in expressions for Hsub(r), Hsub(e), Hsub(a) fields. 
Further acceleration of counting rates is attained by division into 
points of “source” and observation in expressions for proper fields. 
As a result it turns out possible to use the “sliding” algorithm in 
calculating the proper field if large particles are drawn up in the 
order of phase growth. A calculation program for space charge 
field of relativistic HEB has been designed and checked- out based 
on the suggested method. 
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44278 (INIS-SU—223, pp 51-53) Application of smooth 
approximation for analysis of conditions of particle motion 
stability in a magnetic quadrupole focusing accelerator. 
Khizhnyak, N.A.; Khoruzhij, V.M.; Shulika, N.G. 1982. (In 
Russian). NTIS (US Sales Only), PC A06/MF AOI. File 
Number T184780351. (CONF-8106218—No.1(10)). 

From 7. all-union seminar on linear accelerators; Kharkov, 
Ukrainian SSR (2 Jun 1981). 

Transverse motion of ions in a magnetic quadrupole focusing 
linear accelerator is considered in smooth approximation. The mag- 
netic field gradient has been approximated by sinusoid. Analytical 
expressions for phase climb of transverse oscillations y, minimum 
value of momentary freqUency of transverse oscillations vsub(min), 
etc. are obtained by means of focusing A? and defocusing 
Asub(PHI) parameters. It is shown that characteristics of transverse 
motion are periodic functions with a RF-field period. This depend- 
ence decreases with energy growth. The expressions obtained for 
p, vsub(min), etc. can be used for calculation of linear accelerators 
and for evaluations of transverse motion stability. 


44279 (INIS-SU—223, pp 42-44) Electric field spatial 
distribution in a linear accelerator’s cell. Arsen’ev, V.V.; 
Bezrodnyj, Yu.G.; Bomko, V.A.; Meleshkova, Yu.V.; 
Khichnyak, N.A. 1982. (In Russian). NTIS (US Sales Only), 
PC A06/MF AOl. File Number 1184780351. (CONF- 
8106218—No.1(10)). 

From 7. all-union seminar on linear accelerators; Kharkov, 
Ukrainian SSR (2 Jun 1981). 

Distribution of electpic field components in an accelerating 
sell of the Alvarets type structure in quasiststical approximation is 
calculated and investigated. Space distribution diagrams of longitu- 
dinal, transverse and normal components of electric field for a csll 
with real boundapy configuration are presented. As estimations the 
results are applicable to other accelerating structures with drift 
fUbes as well. The results of calculations permit to determine real 
forces affecting charged particles in the accelerating channel and to 
chose the optimum configUration assuring high electric strength of 
the gap. 


44280 (INIS-SU—223, pp 23-25) Beam dynamics in no- 
load resonators of multisectional proton linear accelerator. 
Vyalov, G.N.; Senichev, Yu.V. (AN SSSR, Moscow. Inst. 
Yadernykh Issledovanij). 1982. (In Russian). NTIS (US 
Sales Only), PC A06/MF AO1. File Number T184780351. 
(CONF-8106218—No. 1(10)). 

From 7. all-union seminar on linear accelerators; Kharkov, 
Ukrainian SSR (2 Jun 1981). 

The selfconsistent problem of beam passage through no-load 
resonators of a multisectional proton linear accelerator is solved. A 
particle bunch is approximated by a uniformly charged ellipsoid. 
Relatively small number of macroparticles (of the order of 100) 
with zero radial deflection is used for determination of mean square 
longitudinal dimension of the ellipsoid in calculation of space 
charge forces, longitudinal characteristics of the beam as well as 
they serve as reference particles in determining proper curl field. 
The problem is solved using the iteration method. During beam 
passage through switched off resonators its radius increases. For 
160 MeV beam with initial radius equal to 7 mm that passed 
through deflected resonators the radius increases up to 13 mm and 
it remains within the ranae of channel aperture equal to 18 mm. 
That is why 160-600 MeV proton beam may be produced at the 
outlet of a meson factory linear accelerator without changing the 
mode of lens operation. 


44281 (INIS-SU—223, pp 76-77) Study on current neu- 
tralization during ring relativistic electron beam shaping in 
weakly ionized plasma. Grigor’ev, V.P.; Presler, L.V.; Ryab- 
chikov, A.I.; Tuzov, V.A. (Tomskij Politekhnicheskij Inst. 
(USSR). Inst. Yadernoj Fiziki, Ehiektroniki i Avtomatiki). 
1982. (In Russian). NTIS (US Sales Only), PC A06/MF 
AO1. File Number T184780351. (CONF-8106218—No.1(10)). 

From 7. all-union seminar on linear accelerators; Kharkov, 
Ukrainian SSR (2 Jun 1981). 

Current neutralization at injection of a 100 ns / /-= heavy- 
current relativistic electron beam (REB) on a ring trajectory into a 
cylindrical chamber filled with weakly ionized air is investigated 
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experimentally and theoretically. Formation of a toroidal dense 
plasma channel is studied by means of a numerical model, its char- 
acteristics and plasma current are determined. The results of the nu- 
merical model are compared with the experiment and conclusions 
on dynamics of current neutralization and conditions of effective 
formation of ring REB in plasma are made. 


44282 (SAND—84-0827) Energetic electrons in the Pul- 
selac-C accelerator. Lockner, T.R.; Poukey, J.W. (Sandia 
National Labs., Albuquerque, NM (USA)). Jul 1984. Con- 
tract AC04-76DP00789. 26p. NTIS, PC A03/MF AOl; 
GPO Dep. File Number DE84016036. 

We have observed energetic electrons (> 400 eV) upstream 
of a transverse magnetic field barrier (i.e., the insulating magnetic 
field of an accelerating gap) in the Pulselac-C accelerator. If the 
barrier is not energized, the peak electron energy drops below 200 
eV and the flux is reduced by more than a factor of three. This 
result indicates that it is the beam interaction with the field that is 
responsible for generating electrons with large transverse energies. 
Numerical simulations of this experiment suggest a simple electro- 
static basis for these phenomena. 5 references, 11 figures. 


44283 (SAND—84-1242) Particle simulations of BWO. 
Poukey, J.W. (Sandia National Labs., Albuquerque, NM 
(USA)). Jul 1984. Contract AC04-76DP00789. 35p. NTIS, 
PC A03/MF AOI; 1; GPO Dep. File Number DE84016210. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The electromagnetic particle code MAGIC is used to study 
the operation of the relativistic backward-wave oscillator. The two 
main parameter regimes of interest are those for the Sandia experi- 
ments (shallow ripples), and those for the recently published Soviet 
experiment (deep ripples). We discuss basic BWO operation, some 
of the main trends as parameters are varied, and show comparisons 
between MAGIC and the linear theories of Swegle and Brom- 
borsky. 


44284 (SLAC/AP—25) Minimizing the energy spread 
within a single bunch by shaping its charge distribution. 
Loew, G.A.; Wang, J. (Stanford Linear Accelerator Center, 
CA (USA)). Jun 1984. Contract AC03-76SFO00515. 5p. 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE84016172. 

Portions are illegible in microfiche products. 

When electrons or positrons in a bunch pass through the 
periodic structure of a linear accelerator, they leave behind them 
energy in the form of longitudinal wake fields. The longitudinal 
fields left behind by early particles in a bunch decrease the energy 
of later particles. For a linear collider, the energy spread intro- 
duced within the bunches by this beam loading effect must be mini- 
mized because it limits the degree to which the particles can be fo- 
cused to a small spot due to chromatic effects in the final focus 
system. For example, for the SLC, the allowable energy spread is 
+--0.5%. It has been known for some time that partial compensa- 
tion of the longitudinal wake field effects can be obtained for any 
bunch by placing it ahead of the accelerating crest (in space), there- 
by letting the positive rising sinusoidal field offset the negative 
beam loading field. The werk presented in this report shows that it 
is possible to obtain complete compensation, i.e., to reduce the 
energy spread essentially to zero by properly shaping the longitudi- 
nal charge distribution of the bunch and by placing it at the correct 
position on the wave. 


44285 (SLAC-CN—278) Energy spread in SLC linac with 
Landau damping. Seeman, J. (Stanford Linear Accelerator 
Center, CA (USA)). 22 Aug 1984. Contract ACO03- 
76SF00515. 9p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE84016259. 

The possibility of using Landau damping to reduce the 
growth of the beam size due to transverse wake fields has been 
known for some time. Recently K. Bane has calculated the effects 
of Landau damping for the SLC. The energy spread is then slowly 
removed so that at the end of the linac it has returned to the SLC 
specification of less than +0.5%. The purpose of the energy spread 
is to reduce the resonant driving of the tail of the bunch by the 
head. In this note the expected energy spreads within the beam are 


tabulated at various positions along the linac for use by those 
people designing momentum dependent equipment and for those in- 
terested in Landau damping. 


44286 (UCRL—91394) ATA gas propagation - 1 foot 
tank experiment. Chong, Y.P.; Caporaso, G.J.; Chambers, 
F.W.; Fawley, W.M.; Lauer, E.J.; Paul, A.C.; Prono, D.S.; 
Weir, J.T. (Lawrence Livermore National Lab., CA 
(USA)). 27 Jun 1984. Contract W-7405-ENG-48. 5p. 
(CONF-8406133—9). NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. File Number DE84016395. 

From DARPA propagation meeting; Monterey, CA, USA 
(18 Jun 1984). 

Portions are illegible in microfiche products. 

The first gas propagation experiment on ATA is planned to 
be conducted in a 1-foot diameter tank of up to 10 m length. The 
primary objectives are to measure beam parameters at injection to 
determine whether the desired beam conditioning is achieved, and 
to observe how such conditioned beams propagate in air and neon. 


44287 (UCRL—91399) ATA probe beam experiment. 
Lauer, E.J.; Chong, Y.P.; Prono, D.S.; Weir, J.T. (Law- 
rence Livermore National Lab., CA (USA)). 18 Jun 1984. 
Contract W-7405-ENG-48. 7p. (CONF-8406133—10). 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE84016017. 

From DARPA propagation meeting; Monterey, CA, USA 
(18 Jun 1984). 

Portions are illegible in microfiche products. 

The philosophy of these tests is to measure the motion of a 
low current, small diameter electron beam in the accelerator before 
running high current. By using low current, we can study particle 
motion in the applied fields without any extra complications associ- 
ated with the self-forces of high currents. With the steering mag- 
nets off, we have measured the transverse drift of the probe beam. 
Also, we have used the probe beam to optimize the current in the 
steering magnets to compensate for the drift. There have been con- 
current efforts to locate the source of the error field which is pre- 
sumed to cause the drift. So far, the source has not been established 
but the search is continuing. 
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44288 (AECL—7982) Progress report, Physics Division: 
1982 October 1-December 31. (Atomic Energy of Canada 
Ltd., Chalk River, Ontario. Chalk River Nuclear Labs.). 
Feb 1983. 114p. (PR-P—136). NTIS (US Sales Only), PC 
A06/MF A0O1. File Number DE84703055. 

Research activities in nuclear physics included use of a new 
transient field apparatus to measure spin rotation in Yb-162, study 
of the interference effect in thermal neutron radiative capture reac- 
tion in C-12, and analysis of the results of photo-fission measure- 
ments on U-238. In accelerator and applied physics, work has con- 
tinued on the heavy-ion superconducting cyclotron and the elec- 
tron test accelerator, and on the development of a high current 
proton accelerator. Data was compiled on thermal neutron cross 
sections of the elements and measurements were made of total neu- 
tron yields from (p,xn) reactions on Cu, Fe and Th targets. Investi- 
gations in solid state physics included neutron scattering studies of 
red blood cells and CsCoBrs, magnetic and phonon properties of 
USns, and positron annihilation measurements on FeAl. In applied 
mathematics and computation, work was carried out on coolant 
boiling and heat transfer in Slowpoke-III, and the MARC code was 
applied to analysis of pump seal deformations and to temperature 
distribution around cracks in Bruce pressure tubes. 


44289 (BNL—35000) High resolution x-ray sc-ttering 
and diffraction. Moncton, D. (Brookhaven National Lab., 
Upton, NY (USA)). 1983. Contract AC02-76CH00016. 4p. 
(CONF-8307131—1). NTIS, PC A02; 3; GPO Dep. File 
Number DE84014558. 

From New rings workshop; Stanford, CA, USA (1 Jul 
1983). 
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Paper copy only, copy does not permit microfiche produc- 
tion. 

In the general class of high resolution x-ray scattering stud- 
ies experiments one analyzes the distribution of photon energies and 
wave vectors resulting from illumination of a sample with collimat- 
ed monochromatic radiation. Applications abound in the field of 
structural physics, which may be described as the study of struc- 
tures for their intrinsic physical interest. This includes studies of 
novel states of matter, phase transitions, and dynamics. As both the 
wave vector and the energy of scattered photons are of interest, 
one may conceptually divide high resolution experimental setups 
for this work into two classes: those with high Q-resolution (mo- 
memtum transfer analysis) and those with high E-resolution (energy 
transfer analysis). The former class is exemplified by the existing 
experimental station on SSRL wiggler experimental station VII-2 
and the proposed high Q-resolution wiggler station for NSLS 
Phase II. The latter class is dependent on extremely high flux, as 
discussed more fully below, and the possibility of constructing a 
high E-resolution scattering station fed by an x-ray undulator is one 
of the exciting opportunities presented by the proposed construc- 
tion of a 6 GeV storage ring. 


44290 (DOE/ER/45098—3) Instrumentation at national 
facilities for synchrotron radiation topography. Bowen, D.K.; 
Bilello, J.C. (Warwick Univ., Coventry (UK). Dept. of En- 
gineering; State Univ. of New York, Stony Brook (USA). 
Dept. of Materials Science and Engineering). 1983. Contract 
FG02-84ER45098. ilp. (CONF-8308136—3). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE84016256. 

From Solar seismology from space conference; Snowmass, 
CO, USA (17 Sep 1983). 

Synchrotron Radiation (SR) Topography is, like most SR 
experiments, small science carried out on a big science machine. 
This is a relatively new phenomenon in applied science and causes 
some disorientation in both the users and the funding agencies. The 
users are inconvenienced by the necessity to travel, sometimes very 
great distances, to perform their work, by the need to work 16 or 
24 hour shifts when they arrive and by the probable unreliability of 
very large and complex machines compared to laboratory equip- 
ment. The government agencies, on the other hand, look at the cost 
of a large facility and fail to understand why solid-state and materi- 
als scientists are reluctant to accept the constraints of big science. 
These conflicts will doubtless continue. However, the users (and es- 
pecially the new users) need to know how to best plan their experi- 
ments, which means that they require to know how well matched 
the system at each of the major facilities is to their experiments. We 
therefore discuss both the storage ring and the instrumentation 
characteristics at each of these SR x-ray facilities. 


44291 (DOE/SF/00515—T37) Stanford Linear Accelera- 
tor Center monthly report for July 1984. (Stanford Linear 
Accelerator Center, CA (USA)). Jul 1984. Contract AC03- 
76SF00515. 18p. NTIS, PC A02/MF AOl; 1; GPO Dep. 
File Number DE84016149. 

Portions are illegible in microfiche products. 

Operational activities for the month of July 1984 are report- 
ed in the areas of accelerator and research operations, research area 
and experiment status, accelerator improvements, research division 
developments, PEP division developments, and publications for the 
month. (GHT) 


44292 (FERMILAB-CONF—84/63) Fermilab ACP 
multi-microprocessor project. Gaines, I.; Areti, H.; Biel, J.; 
Bracker, S.; Case, G.; Fischler, M.; Husby, D.; Nash, T. 
(Fermi National Accelerator Lab., Batavia, IL (USA)). Aug 
1984. Contract AC02-76CH03000. 12p. (CONF-8405162— 
6). NTIS, PC A02/MF A0O1; 1; GPO Dep. File Number 
DE84016721. 

From Symposium on recent developments in computing, 
processor, and software research for high-energy physics; Guana- 
juato, Mexico (8 May 1984). 

Portions are if legible i in microfiche products. 


We report on the status of the Fermilab Advanced Comput- 
er Program’s project to provide more cost-effective computing en- 
gines for the high energy physics community. The project will ex- 
ploit the cheap, but powerful, commercial microprocessors now 
available by constructing modular multi-microprocessor systems. A 
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working test bed system as well as plans for the next stages of the 
project are described. 


44293 (FERMILAB-CONF—84/64) Software for event 
oriented processing on multiprocessor systems. Fischler, M.; 
Areti, H.; Biel, J.; Bracker, S.; Case, G.; Gaines, I.; Husby, 
D.; Nash, T. (Fermi National Accelerator Lab., Batavia, IL 
(USA)). Aug 1984. Contract AC02-76CHO03000. 8p. 
(CONF-8405162—5). NTIS, PC A02/MF A0l1; 1; GPO 
Dep. File Number DE84016720. 

From Symposium on recent developments in computing, 
processor, and software research for high-energy physics; Guana- 
juato, Mexico (8 May 1984). 

Portions are illegible in microfiche products. 

Computing intensive problems that require the processing of 
numerous essentially independent events are natural customers for 
large scale multi-microprocessor systems. This paper describes the 
software required to support users with such problems in a multi- 
processor environment. It is based on experience with and develop- 
ment work aimed at processing very large amounts of high energy 
physics data. 


44294 (FERMILAB/TM—1273) Refrigeration tests of 
the cryogenic system and solenoid for the Fermilab Collider 
Detector. Fast, R.W.; Aihara, K.; Dachniwskyj, R.I.; Ke- 
phart, R.D.; Kondo, K.; Minemura, H.; Mori, S.; Saito, R.; 
Stone, M.E.; Suzuki, T.; Wands, R.H.; Yoshizaki, R. (Fermi 
National Accelerator Lab., Batavia, IL (USA); Hitachi Ltd., 
Ibaraki (Japan); Tsukuba Univ., Sakura, Ibaraki (Japan)). Jul 
1984. Contract AC02-76CH03000. 5p. (CONF-840705—1). 
NTIS, PC A02/MF A01; GPO Dep. File Number 
DE84015318. 

From 10. international conference on cryogenic engineering; 
Espoo, Finland (31 Jul 1984). 

A refrigeration system for the 3 m phi x 5 m superconduct- 
ing solenoid for the Collider Detector at Fermilab has been in- 
stalled and operated with a dummy load. The nominal 600-W ca- 
pacity of the system was achieved in the initial test. The solenoid 
and integral control dewar were tested in Japan with a 300-W re- 
frigerator. The cooldown time was 7 days and the measured heat 
load of 35 W agrees well with the estimated value. 


44295 (FNAL-TM—1276) Measurements of satellite re- 
frigerator compressor power consumption and efficiency. 
Hentges, M.; James, A.; Peterson, T.; Urso, M. (Fermi Na- 
tional Accelerator Lab., Batavia, IL (USA)). 30 Jul 1984. 
Contract AC02-76CH03000. 10p. NTIS, PC A02/MF A0Ol1; 
1; GPO Dep. File Number DE84016724. 

Portions are illegible in microfiche products. 

Each of the thirty compressors installed around the ring and 
at switchyard is an oil-injected, two-stage, Mycom screw compres- 
sor, driven by either a 350 hp or 400 hp motor. The reader is re- 
ferred to TM1198 by John Satti for a detailed description of these 
compressors and the associated equipment. Since the power con- 
sumed by these compressors is a major operating expense for our 
accelerator, we were interested in measuring the power consump- 
tion and efficiency of our compressors. Two compressors were 
studied in detail - one having a GE 350 hp motor (FO No. 2) and 
one a new GE 400 hp high efficiency motor (FO No. 1). Data were 
taken for each compressor with the high stage always fully loaded. 
These data and values calculated from the data are tabulated. 


44296 (GSI—84-17(Prepr.)) New developments in the ap- 
plication of gas-jet and on-line chemistry techniques to heavy 
ion reactions with exotic targets. Suemmerer, K.; Bruechle, 
W.; Bruegger, M.; Gaeggeler, H.; Schaedel, M.; Schardt, 
D.; Wirth, G.; Frink, C.; Greulich, N.; Herrmann, G. (Ge- 
sellschaft fuer Schwerionenforschung m.b.H., Darmstadt 
(Germany, F.R.)). Mar 1984. 15p. (CONF-840156—2). 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE84752097. 

From 22. international meeting on nuclear physics; Bormio, 
Italy (23 Jan 1984). 

In this paper we describe such methods as they have recent- 
ly been modified and applied in work carried out at the UNILAC 
heavy ion accelerator at GSI, Darmstadt. 
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44297 (INIS-SU—221, pp 39-42) Radiography of prod- 
ucts of atomic power engineering using electron linear accel- 
erators. Vakhrushin, Yu.P.; Prudnikov, I.A.; Tronov, B.N.; 
Shakhov, V.I.; Fomin, L.P. (Nauchno-Issledovatel’skij Inst. 
Ehlektrofizicheskoj Apparatury, Leningrad (USSR)); Ta- 
bakman, R.L.; Sonin, G.I. (Proizvodstvennoe ob’ edinenie 
"Izhorski zavod”, Leningrad). 1983. (In Russian). NTIS (US 
Sales Only), PC A06/MF AO1. File Number T1I84780353. 
(CONF-8306180—No.2(14)). 

From 8. All-union seminar on linear accelerators; Kharkov, 
Ukrainian SSR (1 Jun 1983). 

The design and performance of linac-flaw detectors devel- 
oped in NIIEhFA are considered. The results of experimental stud- 
ies aimed at determination of radiographical sensitivity, exposure 
time, choice of thickness and materials for metallic shields depend- 
ing on radiation energy, thickness of tested products and types of 
X-ray films are presented. 


44298 (INIS-SU—221, pp 60) Technique for improve- 
ment of a vacuum electric insulation of an accelerating sec- 
tion. Vlasov, V.A.; Gavrilova, R.K.; Gavrilov, N.M.; Tatar- 
inova, N.V. 1983. (In Russian). NTIS (US Sales Only), PC 
A06/MF AO1. File Number TI84780353. (CONF-8306180— 
No.2(14)). 

From 8. All-union seminar on linear accelerators; Kharkov, 
Ukrainian SSR (1 Jun 1983). 


44299 (INIS-SU—221, pp 61) HF-power supply for a 3 
cm travelling wave multisectional electron linac. Gozin, I.I. 
1983. (In Russian). NTIS (US Sales Only), PC A06/MF 
AO1. File Number T184780353. (CONF-8306180—No.2(14)). 

From 8. All-union seminar on linear accelerators; Kharkov, 
Ukrainian SSR (1 Jun 1983). 


44300 (INIS-SU—221, pp 66-67) Adaptic controller with 
extreme tuning by currents for correction of magnetic field 


spatial distribution and by inflector plate voltage. Pasechnik, 
Yu.I.; Sidorenko, S.P.; Ostrast’, M.S.; Neelov, S.M.; Koche- 
gurov, V.A.; Eponeshnikov, V.N. 1983. (In Russian). NTIS 
(US Sales Only), PC A06/MF AOl. File Number 
T184780353. (CONF-8306180—No.2(14)). 

From 8. All-union seminar on linear accelerators; Kharkov, 
Ukrainian SSR (1 Jun 1983). 


44301 (INIS-SU—221, pp 70) Transition process in an 
electron linac injector section with HF-power recuperation 
ring. Ajzatskij, N.I. 1983. (In Russian). NTIS (US Sales 
Only), PC A06/MF AOl. File Number 1TI84780353. 
(CONF-8306180—No.2(14)). 

From 8. All-union seminar on linear accelerators; Kharkov, 
Ukrainian SSR (1 Jun 1983). 


44302 (INIS-SU—221, pp 72) Dispersion characteristics 
of crystal waveguides at the presence of dielectric permittivity 
spatial dispersion. Batygin, Yu.V.; Grishaev, I.A.; Sapelkin, 
S.A. 1983. (In Russian). NTIS (US Sales Only), PC A06/ 
MF AOl. File Number T184780353. (CONF-8306180— 
No.2(14)). 

From 8. All-union seminar on linear accelerators; Kharkov, 
Ukrainian SSR (1 Jun 1983). 


44303 (INIS-SU—221, pp 76) Calculating the beam 
energy spectra for a multisectional electron linac. Vishnya- 
kov, V.A.; Lazurik, V.T.; Rudychev, V.G. 1983. (in Rus- 
sian). NTIS (US Sales Only), PC A06/MF AOl. File 
Number T1I84780353. (CONF-8306180—No.2(14)). 

From 8. All-union seminar on linear accelerators; Kharkov, 
Ukrainian SSR (1 Jun 1983). 


44304 (INIS-SU—221, pp 83) Automation of the bench- 
mark for testing the VLEPP accelerating sections. Bazhan, 
A.I.; Zakhvatkin, M.N.; Karagal’tsev, V.V.; Kirpotin, A.N.; 
Kozhemyakin, A.V. 1983. (In Russian). NTIS (US Sales 
Only), PC A06/MF AOl. File Number 1T184780353. 
(CONF-8306180—No.2(14)). 
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From 8. All-union seminar on linear accelerators; Kharkov, 
Ukrainian SSR (1 Jun 1983). 


44305 (INIS-SU—221, pp 83) Studying the system for 
SHF-power stabilization. Blazhevich, S.V.; Zavada, L.M.; 
Zykov, A.I.; Kushnir, V.A. 1983. (In Russian). NTIS (US 
Sales Only), PC A06/MF AOl1. File Number T1I84780353. 
(CONF-8306180—No.2(14)). 


From 8. All-union seminar on linear accelerators; Kharkov, 
Ukrainian SSR (1 Jun 1983). 


44306 (INIS-SU—221, pp 87-88) Multichannel synchro- 
nization device with increased accuracy. Gusev, E.V.; 
Logvin, V.V.; Kruglykh, L.A.; Shchagin, A.V. 1983. (In 
Russian). NTIS (US Sales Only), PC A06/MF AO1. File 
Number T184780353. (CONF-8306180—No.2(14)). 

From 8. All-union seminar on linear accelerators; Kharkov, 
Ukrainian SSR (1 Jun 1983). 


44307 (INIS-SU—221, pp 92) SHF generator for precise 
measuring the radiotechnical parameters of accelerating reso- 
nators at low power level. Sharamentov, S.I. 1983. (In Rus- 
sian). NTIS (US Sales Only), PC A06/MF AOl. File 
Number T184780353. (CONF-8306180—-No.2(14)). 


From 8. All-union seminar on linear accelerators; Kharkov, 
Ukrainian SSR (1 Jun 1983). 


44308 (INIS-SU—221, pp 100) Results of vacuum testing 
of accelerating resonators for the meson factory linac. Pronin, 
O.D.; Potapov, V.P.; Stepanov, A.A.; Adushev, A.G. 1983. 
(In Russian). NTIS (US Sales Only), PC A06/MF AO1. File 
Number T184780353. (CONF-8306180—No.2(14)). 


From 8. All-union seminar on linear accelerators; Kharkov, 
Ukrainian SSR (1 Jun 1983). 


44309 (INIS-SU—221, pp 101) Dynamic characteristics 
of ion magnetic insulated diodes. Tolopa, A.M.; Usov, Yu.P. 
1983. (In Russian). NTIS (US Sales Only), PC A06/MF 
AO1. File Number T184780353. (CONF-8306180—No.2(14)). 


From 8. All-union seminar on linear accelerators; Kharkov, 
Ukrainian SSR (1 Jun 1983). 


44310 (INIS-SU—221, pp 104) High-power ion beam 
generation using the accelerator prepulse. Volkov, S.N.; 
Krasik, Ya.E.; Ryabchikov, A.I. 1983. (In Russian). NTIS 
(US Sales Only), PC A06/MF AOl. File Number 
1184780353. (CONF-8306180—No.2(14)). 


From 8. All-union seminar on linear accelerators; Kharkov, 
Ukrainian SSR (1 Jun 1983). 


44311 (INIS-SU—221, pp 105) High-power ion beam 
generating in an induction linear accelerator injector. 
Kiyashko, V.A.; Kornilov, E.A.; Vinokurov, V.V. 1983. (In 
Russian). NTIS (US Sales Only), PC A06/MF AOl. File 
Number TI84780353. (CONF-8306180—No.2(14)). 


From 8. All-union seminar on linear accelerators; Kharkov, 
Ukrainian SSR (1 Jun 1983). 


44312 (INIS-SU—221, pp 107) Studying the high-current 
microsecond diode with magnetic insulation. Tkach, Yu.V.; 
Uvarov, V.T.; Gadetskij, N.P.; Ponomarev, A.G.; Gapon- 
enko, N.I.; Skachek, G.V.; Lemberg, E.A. 1983. (In Rus- 
sian). NTIS (US Sales Only), PC A06/MF AOl. File 
Number T184780353. (CONF-8306180—No.2(14)). 


From 8. All-union seminar on linear accelerators; Kharkov, 
Ukrainian SSR (1 Jun 1983). 
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44313 (INIS-SU—223, pp 69-70) Reset pulse shaper for 
timing the supply circuit voltage for synchronization system 
of electron linear accelerator. Borzhkovskij, V.F.; Stervoe- 
dov, N.G. (Khar’kovskij Gosudarstvennyj Univ. (Ukrainian 
SSR)); Kostenets, Yu.V. (AN Ukrainskoj SSR, Kharkov. 
Fiziko-Tekhnicheskij Inst.). 1982. (In Russian). NTIS (US 
Sales Only), PC A06/MF A0O1. File Number TI84780351. 
(CONF-8106218—No. 1(10)). 

From 7. all-union seminar on linear accelerators; Kharkov, 
Ukrainian SSR (2 Jun 1981). 

A reset pulse shaper for transition over zero of supply cir- 
cuit voltage is described. Butterwort active filter, low-threshold 
comparator, and digital delay line as a phase shifter are introduced 
into the shaper scheme. Synchronization error for reference pulses 
at 10% instability of supply circuit makes up +-100 ns. Delay time 
is 0-20 ms (0-360 deg) with the step equal to 20us+-0.5 ps (0.36 
deg +-0.009 deg). 


44314 (JINR—11-83-830) Subroutine library written in 
the MACROASSEMBLER language for the SM-3 computer. 
Vasilishin, B.V.; Kulikov, LI. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of High Energy). 1983. 9p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AOl1. File 
Number DE84703049. 

The subroutine library of the JINR synchrophasotron injec- 
tor parameter monitoring and control system is described. The li- 
brary includes the subroutines for arithmetic data proCessing with 
Single and double precision as well as in the floating point format, 
input/output and format transformation subroutines and file service 
subroutines. 2 refs. 


44315 (LA—10136-MS) LAMPF transition-region me- 
chanical fabrication. Bush, E.D. Jr.; Gallegos, J.D.F.; Harri- 
son, R.; Hart, V.E.; Hunter, W.T.; Rislove, S.E.; Sims, J.R.; 
Van Dyke, W.J. (Los Alamos National Lab., NM (USA)). 
Jul 1984. Contract W-7405-ENG-36. 52p. NTIS, PC A04/ 
MF AO1; 1; GPO Dep. File Number DE84017078. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The primary purpose of the new Transition Region (TR-II) 
is to optimize the phase matching of the H* and H~ beams during 
simultaneous transport. TR-II incorporates several design improve- 
ments that include larger aperture, a straight beam track, greater 
beam-path length adjustments, and utility lines integrated with the 
support system. The close pack density of magnets and beam-line 
hardware required innovative solutions to magnet design and 
mounting, vacuum manifolding, and utility routing. Critical magnet 
placement was accomplished using a new three-dimensional align- 
ment system that does real-time vector calculations on a computer 
with input from two digital theodolites. All assembly and a large 
fraction of the mechanical fabrication were done by LAMPF per- 
sonnel. The TR-II has been operational since September 1983 and 
routinely transports production beams up to 900-yA current with 
no major problems. 


44316 (MPI-H—1983-V-7) Deceleration of highly 
stripped ions by the Heidelberg postaccelerator. Ingwersen, 
H.; Jaeschke, E.; Repnow, R. (Max-Planck-Institut fuer 
Kernphysik, Heidelberg (Germany, F.R.)). 1983. 20p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE84751783. 

The Heidelberg MP-tandem has been used to produce highly 
stripped ions of Ssup(14,15,16+), Ni?* and Br?** which subse- 
quently were decelerated to 0.15 MeV/amu for atomic physics ex- 
periments by the rf-postaccelerator. 


44317 (SAND—83-2591C) Cathode plasma formation in 
magnetically insulated transmission lines. Stinnett, R.W.; 
Allen, G.R.; Davis, P.H.; Hussey, T.W.; Lockwood, G.J.; 
Palmer, M.A.; Ruggles, L.E.; Widman, A.; Woodall, H.N.; 
Bengtson, R.D. (Sandia National Labs., Albuquerque, NM 
(USA); Texas Univ., Austin (USA)). 1984. Contract AC04- 
76DP00789. 8p. (CONF-840981—1). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE84012900. 

From 11. international symposium on discharges and electri- 
cal insulation in vacuum; Berlin, F.R. Germany (24 Sep 1984). 
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Portions are illegible in microfiche products. 

We have studied cathode plasma formation in magnetically 
insulated transmission lines (MITLs) using time resolved laser ho- 
lography, visible light photography and emission spectroscopy. 
Bare and graphite coated aluminum cathode surfaces were tested. 
Results indicate that the cathode plasma density at 40 to 70 ns is 
typically peaked at the cathode at 3-7x10'°cm™* and drops by an 
order of magnitude in 0.03 to 0.05 cm. A luminous plasma extends 
much farther into the anode-cathode gap, expanding to 0.3 cm in 40 
ns. Spectroscopic scans from 300 to 700 nm show that the H/sub 
a/ (656.3 nm) and H/sub B/ (486.1 nm) lines are the major contrib- 
utors to the cathode plasma expansion is consistent with the holo- 
graphic density measurements but indicated that some process other 
than direct cathode plasma expansion must be resporsible for the 
low density luminous plasma extending several millimeters into the 
gap. 


44318 (SLAC-CN—277) Positron flux concentrator - an 
update. Bulos, F. (Stanford Linear Accelerator Center, CA 
(USA)). 29 Aug 1984. Contract AC03-76SFO00515. 22p. 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE84016260. 

Portions are illegible in microfiche products. 

The type of concentrator that has been under study (on and 
off) for the last two years is shown. The work was started by Dave 
Sherden and Co., and the object of the study was (and still is) to 
determine the correct parameters which will give the correct field 
in the central region which captures the maximum number of e*’s 
from the target. This note contains two sections. The first is a sim- 
plified model which seems to agree with most of the measurements 
carried out. The second describes the set up, a typical example of 
the field’s shape and amplitude and the electrical requirements for 
the final concentrator. 


44319 (SLAC-PUB—3377) Review of trigger and on-line 
processors at SLAC. Lankford, A.J. (Stanford Linear Accel- 
erator Center, CA (USA)). Jul 1984. Contract AC03- 
76SF00515. 13p. (CONF-8405162—4). NTIS, PC A02; 3; 
GPO Dep. File Number DE84016457. 

From Symposium on recent developments in computing, 
processor, and software research for high-energy physics; Guana- 
juato, Mexico (8 May 1984). 

Paper copy only, copy does not permit microfiche produc- 
tion. Original copy available until stock is exhausted. 

The role of trigger and on-line processors in reducing data 
rates to manageable proportions in e* e~ physics experiments is de- 
fined not by high physics or background rates, but by the large 
event sizes of the general-purpose detectors employed. The rate of 
e*e~ annihilation is low, and backgrounds are not high; yet the 
number of physics processes which can be studied is vast and 
varied. This paper begins by briefly describing the role of trigger 
processors in the e* e~ context. The usual flow of the trigger deci- 
sion process is illustrated with selected examples of SLAC trigger 
processing. The features are mentioned of triggering at the SLC 
and the trigger processing plans of the two SLC detectors: The 
Mark II and the SLD. The most common on-line processors at 
SLAC, the BADC, the SLAC Scanner Processor, the SLAC 
FASTBUS Controller, and the VAX CAMAC Channel, are dis- 
cussed. Uses of the 168/E, 3081/E, and FASTBUS VAX proces- 
sors are mentioned. The manner in which these processors are 
interfaced and the function they serve on line is described. Finally, 
the accelerator control system for the SLC is outlined. This paper 
is a survey in nature, and hence, relies heavily upon references to 
previous publications for detailed description of work mentioned 
here. 27 references, 9 figures, 1 table. 


44320 (TRI-PP—84-35) Safety interlock system at 
TRIUMF. Drozdoff, J.; King, L.; Moritz, L.; Wait, G. 
(British Columbia Univ., Vancouver (Canada). TRIUMF 
Facility). May 1984. 4p. (CONF-840512—18). NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE84901471. 

From 6. congress of the International Radiation Protection 
Association; Berlin, F.R. Germany (7 May 1984). 

The TRIUMF central safety system is a microprocessor- 
based interlock system that handles both the personnel access con- 
trol functions as well as many machine protect functions. The latter 
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have been included in the system because of its high reliability. 
There are twelve separate exclusion areas each with its own small 
local controller for monitoring area status and lock-up sequences. 
All inputs to the central system are in the form of isolated contact 
closures indicating the safe status. There are at present some 300 
such inputs. The interlock conditions reside in erasable programma- 
ble read-only memory (EPROM) in the form of a sequence of logic 
equations in Boolean algebra. Whenever the system senses a change 
in state of any of the input parameters all the equations are scanned 
to evaluate the output parameters. Permissives are then generated 
as + 24 volt dc levels in accordance with the logic equations. A 
large, page-selectable CRT monitor displays the status of all input 
devices as well as the state of the permissives. Operator input is 
provided via a CRT touchpanel. Changes to the logic equations are 
verified on an identical system used as a simulator before being 
burned into a new set of EPROMs. Making a change to the system 
thus requires only a few minutes of down-time. This system has 
been in operation for several years with a high degree of reliability. 


44321 (UCRL—91417) Positron beams at CEBAF. 
Berman, B.L. (Lawrence Livermore National Lab., CA 
(USA)). Jun 1984. Contract W-7405-ENG-48. 6p. (CONF- 
8406162—3). NTIS, PC A02/MF A0O1; GPO Dep. File 
Number DE84016558. 

From CEBAF summer workshop; Newport News, VA, 
USA (25 Jun 1984). 

The results of the working group on positron beams at 
CEBAF are presented. 


44322 High energy nuclear beams at Berkeley - present 
and future possibilities. Schroeder, L.S. (Lawrence Berkeley 
Lab., CA (USA)). Nuclear Physics [Section] A; 418: 353c- 
360c(23 Apr 1984). (CONF-8309168—). Contract AC03- 
76SF00098. 

From 3. international conference on ultra-relativistic nucleus- 
nucleus collisions; Upton, NY, USA (26 Sep 1983). 

Also published as report LBL--16835. 

Before presenting our plans for a future high energy ma- 
chine capable of delivering nuclear beams for physics research at 
the Lawrence Berkeley Laboratory (LBL), I first remind you of 
what our present capabilities in this area are. 


44323 Phobis, a photon beam ion source for production of 
highly-charged ions. Jones, K.W.; Johnson, B.M.; Meron, M. 
(Brookhaven National Lab., Upton, NY). Physics Letters; 
97A: 377-380(26 Sep 1983). Contract AC0O2-76CH00016. 

An ion source based on successive photoionization of 
trapped ions is now possible using high-brightness X rays from a 
modern synchrotron storage ring. Calculations based on the design 
parameters for the National Synchrotron Light Source at Brookha- 
ven indicate that degrees of ionization and beam intensities should 
be comparable to those achieved with existing EBIS, ECRIS, or 
recoil-ion sources. 9 references. 
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44324 (GSI—83-15) Isochronous ring approach to heavy 
ion fusion. Grunder, H.A. (Gesellschaft fuer Schwerionen- 
forschung m.b.H., Darmstadt (Germany, F.R.)). Dec 1983. 
25p. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE84751604. 

This paper considers the performance possible approach for 
accumulation beam-an isochronous ring. Large currents can be ac- 
cumulated, and stacking and extraction occur sufficiently rapidly 
that instabilities do not have time to build up. Moreover, stacking 
in this type of ring preserves bunch structure. Thus, rebunching is 
not required. This paper presents details of the proposal to use an 
isochronous ring for a demonstration "high temperature experi- 
ment”. This experiment offers a means for both studying the forma- 
tion of a high temperature plasma and developing and improving 
the requisitie accelerator technology. Also examined is the possible 


extrapolation of the concept to form the basis of a demonstration 
fusion driver. 
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44325 (Juel-Spez—242) Study on the construction of a 
combined cooler-synchroton ring at the KFA Juelich (COSY 
study). Gaul, G.; Hagedoorn, H.; Heide, J.A. van der; Hin- 
terberger, F.; Huber, M.; Jahn, R.; Mayer-Kuckuk, T.; 
Paetz genannt Schieck, H.; Berg, G.; Hardt, A. (Kernfors- 
chungsanlage Juelich G.m.b.H. (Germany, F.R.)). Feb 1984. 
72p. (In German). NTIS (US Sales Only), PC A04/MF 
A01. File Number DE84751953. 

The project of a storage ring for the extension of the nuclear 
physics research facilities at the KFA Juelich is presented. Togeth- 
er with the construction of the ring the possibilities for physical re- 
search are described. 


44326 (LBL—17985) Picosecond from future syn- 
chrotron-radiation sources. Sah, R.C.; Attwood, D.T.; Sa- 
bersky, A.P. (Lawrence Berkeley Lab., CA (USA)). Jul 
1984. Contract AC03-76SF00098. 7p. (CONF-8406104—3). 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE84016009. 

From Topical meeting on ultrafast phenomena; Monterey, 
CA, USA (12 Jun 1984). 

Portions are illegible in microfiche products. 

Intense, quasi-coherent photon pulses with pulse lengths on 
the order of 10 picoseconds will be available from future high-bril- 
liance synchrotron-radiation sources. Photon energies will span the 
range from the VUV to soft x-rays. 


44327 (LBL—18028) Report of the Synchrotron Radi- 
ation Vacuum Workshop. Avery, R.T. (Lawrence Berkeley 
Lab., CA (USA)). Jun 1984. Contract AC03-76SF00098. 
71p. (CONF-8307137—Summ.). NTIS, PC A04/MF A0O1; 1; 
GPO Dep. File Number DE84015966. 

From Synchrotron radiation vacuum workshop; Berkeley, 
CA, USA (25 Jul 1983). 

Portions are illegible in microfiche products. 

The Synchrotron Radiation Vacuum Workshop was held to 
consider two vacuum-related problems that bear on the design of 
storage rings and beam lines for synchrotron radiation facilities. 
These problems are gas desorption from the vacuum chamber walls 
and carbon deposition on optical components. Participants surveyed 
existing knowledge on these topics and recommended studies that 
should be performed as soon as possible to provide more definitive 
experimental data on these topics. This data will permit optimiza- 
tion of the final design of the Advanced Light Source (ALS) and 
its associated beam lines. It also should prove useful for other syn- 
chrotron radiation facilities as well. 


44328 Possibilities for relativistic heavy ion collisions at 
Brookhaven. Barton, M.O.; Hahn, H. (Brookhaven National 
Lab., Upton, NY (USA)). Nuclear Physics [Section] A; 418: 
329c-345c(23 Apr 1984). (CONF-8309168—). 

From 3. international conference on ultra-relativistic nucleus- 
nucleus collisions; Upton, NY, USA (26 Sep 1983). 

Also published as report BNL--33814. 

Brookhaven has in place enormous advantages for construct- 
ing a heavy ion collider. This paper describes a design that exploits 
those advantages. It uses the tunnel and other civil construction, 
the refrigerator, vacuum equipment, injection line components, and 
the magnet design for which there is expertise and a production fa- 
cility in place. 


44329 10-GeV on 10-GeV heavy-ion collider. Young, 
G.R.; Martin, J.A.; Ball, J.B. (Oak Ridge National Lab., TN 
(USA)). Nuclear Physics [Section] A; 418: 361c-369c(23 Apr 
1984). (CONF-8309168—). Contract W-7405-ENG-26. 

From 3. international conference on ultra-relativistic nucleus- 
nucleus collisions; Upton, NY, USA (26 Sep 1983). 

This paper presents a brief report on a study for a relativistic 
heavy-ion collider covering an energy span from 1 GeV on 1 GeV 
to 10 GeV on 10 GeV. 
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REFER ALSO TO CITATION(S) 44010042987, 43041, 44026, 44296, 44319, 
44430, 44524, 44746, 45129 


44330 (ARL/TR—060, pp 69-71) Absorbed dose work- 
ing standard. Huntley, R.B. Sep 1983. NTIS (US Sales 
Only), PC A07/MF AO1. File Number T184780547. 

In Annual review of research projects 1982. 

Two ionization chambers have been used as working stand- 
ards of absorbed dose. The chambers’ stability with time has been 
confirmed. A laser system for positioning dosemeters in the cobalt- 
60 beam has been completed. 


44331 (ARL/TR—060, pp 72-77) Sensitive temperature 
sensors for use in absorbed dose calorimetry. Allen, P.D.; 
Hargrave, N.J. Sep 1983. NTIS (US Sales Only), PC A07/ 
MF AO1. File Number T184780547. 

In Annual review of research projects 1982. 

The use of optical fibres in absorbed dose calorimetry is dis- 
cussed. In hybrid detectors a separate element is used as a tempera- 
ture sensor and optical fibres are used to transmit the signal. In in- 
tegrated detectors the optical fibre acts as the sensing element as 
well as transmitting information. It is estimated that absorbed doses 
may be measurable using optical fibre techniques with 100 times 
more accuracy than is currently possible using thermistor tech- 
niques. 13 refs. 


44332 (ARL/TR—060, pp 90-92) Efficiency calibration 
of low energy photon spectrometers. Burns, P.A.; Johnston, 
P.N.; Moroney, J.R. Sep 1983. NTIS (US Sales Only), PC 
A07/MF AO1. File Number T184780547. 

In Annual review of research projects 1982. 

Radionuclide calibration sources were used for direct and in- 
dependent measurement of the efficiency of a low energy photon 
spectrometer at eight energies in the range 8 to 25 keV. A comput- 
er code implementing Monte-Carlo methods was written to model 
the physical processes and the source-detector geometry which de- 
termine the full energy peak efficiency of the spectrometer. 


44333 (ARL/TR—060, pp 15-17) Time response of elec- 
tronic integrating WL monitors. Solomon, S.B. Sep 1983. 
NTIS (US Sales Only), PC A0O7/MF AO1. File Number 
1184780547. 

In Annual review of research projects 1982. 

A study was made of monitors which electronically integate 
the response from alpha decays of radon daughters deposited onto 
a filter. A comparison of the IWLM response with the radon 
daughter levels as determined by an automatic monitor, indicates 
that the IWLM is not able to respond to rapid changes in the WL 
and the fluctuations are smoothed out. The response time of the 
IWLM appears to be greater than 1 hour. 


44334 (ARL/TR—060, pp 18) Increasing the counting 
efficiency of activated charcoal canisters used for radon ema- 
nation measurements. Gan, T.H.; Peggie, J.R.; Wilson, O.J. 
Sep 1983. NTIS (US Sales Only), PC A07/MF AOl1. File 
Number T184780547. 


In Annual review of research projects 1982. 


44335 (ARL/TR—060, pp 19-21) Comparison between 
the canister method and the ROAC system for radon emana- 
tion rate measurements. Gan, T.H.; Peggie, J.R.; Wilson, 
O.J. Sep 1983. NTIS (US Sales Only), PC AO7/MF AO1. 
File Number TI84780547. 

In Annual review of research projects 1982. 

Two methods for measuring radon emanation rates which 
rely on the adsorption of radon onto activated charcoal and subse- 
quent gamma counting were compared. The ROACs were found to 
measure 38% of the values obtained by the charcoal canisters. This 
was probably due to radon loss arising from poor seals at the 
ground-air interface. The difference in sampling efficiency was de- 
termined to be about 10-15%. 
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44336 (ARL/TR—061) Digital interface for preset time 
or voltage measurements using an ionising radiation dose- 
meter. Huntley, R.B. (Australian Radiation Lab., Mel- 
bourne). Oct 1983. 41p. NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE84703013. 

A digital interface circuit has been built to terminate charge 
collection measurements made with an ionising radiation dosemeter. 
A compact portable measurement system has been assembled, com- 
prising a digital voltmeter, a period timer and the digital interface 
module. Digital signals from both the voltmeter and the timer are 
compared with separate preset limits, and the dosemeter measure- 
ment is terminated when one of these limits is reached. The oper- 
ation of the dosemeter is outlined, and the interface circuit is de- 
scribed in detail. Modifications to the voltmeter and timer are de- 
scribed, and comprehensive users’ instructions are given. 


44337 (ARL/TR—063) Intercomparison of Australian 
and overseas exposure standards in 1977 and 1979. Hargrave, 
N.J. (Australian Radiation Lab., Melbourne). Oct 1983. 21p. 
NTIS (US Sales Only), PC A02/MF A0O1. File Number 
DE84703014. 

Instruments and factors used in intercomparisons of the Aus- 
tralian standard of exposure with international standards are out- 
lined. Indirect comparisons with the NPL (United Kingdom), PTB 
(Germany) and NRL (New Zealand) were made in 1977 and an in- 
tercomparison with the International Bureau of Weights and Meas- 
ures (BIPM) was made in 1979. The Australian standard agreed 
well with the international standards. 


44338 (CONF-840895—1) Electronic autofluorography: 
principles, problems, and prospects. Davidson, J.B. (Oak 
Ridge National Lab., TN (USA)). 1984. Contract ACO0S- 
840R21400. 19p. NTIS, PC A02/MF A0Ol1; 1; GPO Dep. 
File Number DE84016698. 

From 4. international meeting of the Electrophoresis Socie- 
ty; Gottingen, F.R. Germany (27 Aug 1984). 

Portions are illegible in microfiche products. 

Detection principles of electronic autofluorography are de- 
scribed. A comparison with film is presented which indicates the 
gain in sensitivity and linearity of response obtainable by electronic 
means. Analog integration is compared with counting of individual 
particles, and the compatibility of the secondary electron conduc- 
tion (SEC) camera tube with both modes is shown. Lens coupling 
and fiber optic coupling of the scintillator light to the intensifier are 
discussed, along with the desirability of the former in order to 
remove the gel size limitations of the available image intensifier 
with fiber optic inputs. In an experimental system images from *H 
and **P were recorded in a digital memory by both direct contact 
and lens coupling. In a 2-min exposure 60 dpm/mm? of *H were 
measured using direct contact to a 150-mm-diam intensifier. The 
spatial resolution was 0.5 mm. Individual betas were registered 
using **P and an intensifying screen in direct contact. Using lens 
coupling to the same intensifier and a format of 200 x 250 mm an 
exposure of 5 min minutes was required for visibility of 2 dpm/mm? 
of **P. A resolution of 2.0 mm was obtained. Exposures of 1 h are 
possible, with a proportional lowering of the minimum detector ac- 
tivity. It is concluded that the method is applicable to low- and 
high-energy betas as well as x-rays and, compared to film, can in- 
crease the speed of acquiring data from a gel by a factor of 100 to 
1000. The possibie application of the same camera to fluorescence 
from 2-D gels is briefly described. The future of the method ap- 
pears promising. 


44339 (CONF-841007—1) Proton-recoil proportional- 
counter array for neutron-image construction. Fink, C.L.; 
Eichholz, J.J.; DeVolpi, A. (Argonne National Lab., IL 
(USA)). 1984. Contract W-31-109-ENG-38. 10p. NTIS, PC 
A02/MF A0O1; GPO Dep. File Number DE84011744. 

From Nuclear science symposium; Orlando, FL, USA (31 
Oct 1984). 

The fuel-motion measurement capability of the fast-neutron 
hodoscope has been upgraded by the addition of a 360-detector 
proton-recoil proportional-counter array, which detects high- 
energy fission neutrons. The current sensitive amplifier/discrimina- 
tor module for each detector fits into a 12.7 by 12.7 by 102 mm 
package and cost less than $100 per module. It has a 50 ns rise 
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time, a noise level of 100 nA, and a deadtime per event of 200 ns. 
Provision has been provided for the independent adjustment of the 
input current versus discriminator voltage for each module. The 
new proportional-counters cost approximately $400 each. Each de- 
tector has been tested to have the same gain versus voltage re- 
sponse. A space-charge model relating count-rate changes to space- 
charge effects has also been developed. The new detector array has 
been operational for approximately two years and has become the 
main detector system in fuel-motion analysis. It has significantly im- 
proved the linearity, stability, count-rate capability, and setup ease 
of the hodoscope. 


44340 (CONF-841007—2) Simulation of optical configu- 
rations and signal processing methods in Anger-type neutron- 
position scintillation detector. Roche, C.T.; Strauss, M.G.; 

Brenner, R. (Argonne National Lab., IL (USA)). 1984. Con- 
tract W-31-109-ENG-38. 10p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE84012095. 

From Nuclear science symposium; Orlando, FL, USA (31 
Oct 1984). 

Portions are illegible in microfiche products. 

The spatial linearity and resolution of Anger-type neutron- 
position scintillation detectors are studied using a semi-empirical 
model. Detector optics with either an air gap or optical grease be- 
tween the scintillator and the dispersive light guide are considered. 
Three signal processing methods which truncate signals from 
PMT’s distant from the scintillation are compared with the linear 
resistive weighting method. Air gap optics yields a 15% improve- 
ment in spatial resolution and 50% reduction in differential and in- 
tegral nonlinearity relative to grease coupled optics, using linear 
processing. Using signal truncation instead of linear processing im- 
proves the resolution 15-20% for the air gap and 20-30% for the 
grease coupling case. Thus, the initial discrepancy in the resolution 
between the two optics nearly vanished, however the linearity of 
the grease coupled system is still significantly poorer. 


44341 (CONF-8304195—1) Mobility and trapping time 
measurements in Hglo. Kusmiss, J.H.; Iwanczyk, J.S.; 
Barton, J.B.; Dabrowski, A.J.; Seibt, w. (University of 
Southern California, Marina Del Rey (USA). Inst. for Phys- 
ics and Imaging Science; Uppsala Univ. (Sweden). Inst. of 
Tech.). 1983. Contract AM03-76SF00113. 7p. NTIS, PC 
A02/MF AOI; 1; GPO Dep. File Number DE84015954. 

From Jordan International Electrical and Electronic Engi- 
neering conference; Amman, Jordan (25 Apr 1983). 

Portions are illegible in microfiche products. 

The charge transport parameters of a solid-state radiation de- 
tector are of paramount importance in determining its spectrometric 
performance. In this paper various methods of determining mobili- 
ties and trapping times for electrons and holes in mercuric iodide 
(Hglz) are reviewed, including mobility-trapping time products via 
the Hecht relation, mobility measurements by voltage pulse risetime 
determination, and mobility and trapping time by current pulse 
shape analysis. Experimental results for Hgl2 detectors are present- 
ed for the different types of measurements described. Among the 
experimental results presented are three noteworthy items: (1) trap- 
ping times for electrons and holes in a variety of different crystals 
and detectors were obtained from a combination of ptau and yp 
measurements, (2) a new two-source type of experimental setup was 
developed which gives both the electron and hole pulse spectra si- 
multaneously, and (3) for a one-centimeter thick Hgle detector 
studied by means of current pulse shape analysis a value of at least 
0.03 cm?/V was found for the product of electron mobility and 
trapping time; this is the highest value ever reported for Hgle and 
indicates the quality of electron charge transport parameters that 
can be attained for this material. 12 references. 


44342 (CONF-8304195—2) Advances in room-tempera- 
ture solid-state gamma-ray spectrometry. Iwanczyk, J.S. 
(University of Southern California, Marina Del Rey (USA). 
Inst. for Physics and Imaging Science). 1983. Contract 
AMO03-76SF00113. 7p. NTIS, PC A02/MF AOl; 1; GPO 
Dep. File Number DE84015944. 

From Jordan International Electrical and Electronic Engi- 
neering conference; Amman, Jordan 2 5 Apr 1983). 

Portions are illegible in microfiche products. 

This article presents a review and analysis of different con- 
cepts of gamma-ray spectrometry using room-temperature solid- 
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state detectors. The classical approach involving the use of a 
charge-sensitive preamplifier and attempting to collect all the ioni- 
zation charge produced by the gamma ray is analyzed and dis- 
cussed in terms of the charge transport parameters of the most 
promising compound semiconductor materials. It is concluded that 
compound semiconductor detector materials having a large dispari- 
ty between the p tau products for electrons and holes (such as Hgle 
and CdTe) will have rather poor energy resolution if the classical 
method of spectrometry requiring full charge collection is em- 
ployed. 30 references. 


44343 (FEI—1301) Installation for measuring orientation 
effects in uranium isotope fission. Gonin, N.N.; Kozlovskij, 
L.K.; Tambovtsev, D.I. (Gosudarstvennyj Komitet po 
Ispol’ zovaniyu Atomnoj Ehnergii SSSR, Obninsk. Fiziko- 
Ehnergeticheskij Inst.). 1982. 3p. (In Russian). NTIS (US 
Sales Only), PC A03/MF A0O1. File Number DE84703017. 

A cryostat with adiabatic demagnetization designed for 
studying effects of orientation in neutron-induced nuclear fission is 
described. Specific features of the cryostat operation, target cham- 
ber arrangement, detectors of fission fragments and alpha-particles 
and equipment for temperature measurement are considered. Main 
sources of measuring errors are analyzed. The installation has been 
used for studying effects of nucleus orientation during **°U and 
235) fission. The conclusion on high reliability of used equipment 
and accuracy of obtained results is made. 6 refs.; 9 figs. 


(FERMILAB-CONF—84/71) Collider Detector 
(CDP) at FERMILAB: an overview. Theriot, D. (Fermi Na- 
tional Accelerator Lab., Batavia, IL (USA)). Jul 1984. Con- 
tract AC02-76CH03000. 10p. (CONF-8403130—4). NTIS, 
PC A02; 3; GPO Dep. File Number DE84015851. 

From 4. topical workshop on proton antiproton collider 
physics; Bern, Switzerland (5 Mar 1984). 

Paper copy only, copy does not permit microfiche produc- 
tion. 

CDF, the Collider Detector at Fermilab, is a collaboration 
of almost 150 physicists from ten US universities (University of 
Chicago, Brandeis University, Harvard University, University of Il- 
linois, University of Pennsylvania, Purdue University, Rockefeller 
University, Rutgers University, Texas A & M University, and Uni- 
versity of Wisconsin), three US DOE supported national laborato- 
ries (Fermilab, Argonne National Laboratory, and Lawrence 
Berkeley Laboratory), Italy (Frascati Laboratory and University of 
Pisa), and Japan (KEK National Laboratory and Unversity of Tsu- 
kuba). The primary physics goal for CDF is to study the general 
features of proton-antiproton collisions at 2 TeV center-of-mass 
energy. On general grounds, we expect that parton subenergies in 
the range 50 to 500 GeV will provide the most interesting physics 
at this energy. Work at the present CERN Collider has already 
demonstrated the richness of the 100 GeV scale in parton subener- 
gies. 


44345 (GSF-K—92-3.Ed.) Local and personnel dosimetry. 
Drexler, G.; Wachsmann, F. (Gesellschaft fuer Strahlen- 
und Umweltforschung m.b.H. Muenchen, Neuherberg (Ger- 
many, F.R.). Inst. fuer Strahlenschutz). Jun 1983. 78p. (In 
German). NTIS (US Sales Only), PC A05/MF AOl1. File 
Number DE84751789. 

Especially film dosemeters and glass and thermolumines- 
cence dosemeters are used for personal dosimetry. Evaluation over 
a period of years has shown that the percentage of those monitored 
who received annual doses of more than 5 rem has become very 
small. The same is true of the distribution of the annual doses meas- 
ured below the admissible limit value for personnel engaged in X- 
ray diagnostics. The radiation protection checks are carried 
through in accordance with the guidelines for the implementation 
of the ordinance on X-rays. 
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44346 (FVE-OEA—83-161) Dialog programs for guid- 
ance of scanning-measuring device operators in the COSDES 
system. Part 1. Structure and functions of guide programs. 
Ivanova, N.S. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Serpukhov. Inst. Fiziki Vysokikh 
Ehnergij). 1983. 15p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE84703003. 

The paper describes concepts and general characteristics of 
dialogue programs intended for guidance of scanning-measuring 
device operators. The programs are written as components of 
COSDES software system and developed on the DEC-10 comput- 
er. COSDES is the software for processing data from large bubble 
chambers. Programs structure and functions, dialogue organization 
as well as used data structures are considered. 15 refs.; 2 figs. 


44347 (INIS-mf—9005, pp 33) Experiences on the verifi- 
cation of protection level dosemeters in Hungary. Hizo, J.; 
Krajsovszky, J.; Peter, M.; Szoerenyi, A. (National Office 
of Measures (OMH), Budapest (Hungary)). 1983. NTIS (US 
Sales Only), PC AO7/MF AOl1. File Number T184780512. 
(CONF-830995—Summ. ). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44348 (INIS-mf—9005, pp 42) Use of N-I-P structured 
silicon detector for gamma radiation measurement. Simonc- 
sics, L.; Balazs, M.; Hermann, A. (VIDEOTON Fejlesztesi 
Intezet, Budapest (Hungary)). 1983. NTIS (US Sales Only), 
PC AO7/MF AOl. File Number 1T1I84780512. (CONF- 
830995—Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44349 (INIS-mf—9005, pp 45) Automatic smear sample 


counter controlled by a pocket calculator type HP41. Hart- 
mann, R.; Ouvrard, R. (International Atomic Energy 
Agency, Vienna (Austria)). 1983. NTIS (US Sales Only), 
PC AO7/MF AOl. File Number TI84780512. (CONF- 
830995—Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44350 (INIS-mf—9005, pp 46) Application of Si detec- 
tors, photo-diodes and GM counters for exposure rates meas- 
urement. Novkovic, D.; Dobrilovic, L.; Orlic, M.; Paligoric, 
D.; Drndarevic, V.; Kovacevic, K.; Miric, P. (Institut za 
Nuklearne Nauke Boris Kidric, Belgrade (Yugoslavia)). 
1983. NTIS (US Sales Only), PC A07/MF AOI. File 
Number T184780512. (CONF-830995—Summ. ). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44351 (INIS-mf—9005, pp 47) Investigations of a new 
thermoluminescent bulb dosimeter. Feher, I. (Hungarian 
Academy of Sciences, Budapest. Central Research Inst. for 
Physics). 1983. NTIS (US Sales Only), PC AO7/MF AO1. 
File Number T184780512. (CONF-830995—Summ. ). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44352 (INIS-mf—9005, pp 48) Characteristics of some 
TLDs for low dose measurement. Ranogajec-Komor, M.; 
Vekic, B.; Dvornik, I. (Institut Rudjer Boskovic, Zagreb 
(Y: ugoslavia)); Szabo, P.P. (Hungarian Academy of Scienc- 
es, Budapest. Central Research Inst. for Physics). 1983. 
NTIS (US Sales Only), PC A07/MF A0Ol1. File Number 
1184780512. (CONF-830995—Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 
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44353 (INIS-mf—9005, pp 49) Self extinction of lumines- 
cence signal in LiF thermoluminescence dosimeters. Mukher- 
jee, B.; Vana, N. (Atominstitut der Oesterreichischen Uni- 
versitaeten, Vienna). 1983. NTIS (US Sales Only), PC A07/ 
MF AOl. File Number 1184780512. (CONF-830995— 
Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44354 (INIS-mf—9005, pp 50) Dosimetric properties of a 
labormade CaSQ,-TL-dosemeter. Vana, N.; Aiginiger, H. 
(Oesterreichischer Verband fuer Strahlenschutz (OeVS), 
Vienna); Michev, T. (Atominstitut der Oesterreichischen 
Universitaeten, Vienna). 1983. NTIS (US Sales Only), PC 
A07/MF AO1. File Number TI84780512. (CONF-830995— 
Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44355 (INIS-mf—9005, pp 51) Relative standard devi- 
ation of thermoluminescence dosimetry - comparison of the 
experiments with theory. Zarand, P.; Polgar, I.; Katona, E.; 
Weisz, C. (Weil Emil Hospital, Budapest (Hungary), Oncor- 
adiological Centre). 1983. NTIS (US Sales Only), PC A07/ 
MF AOl. File Number 1184780512. (CONF-830995— 
Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44356 (INIS-mf—9005, pp 52) Automated/computerized 
TLD-monitoring system in Boris Kidric Institut - Vinca. 
Prokic, M.; Popovic, N.; Hadzic, D. (Institut za Nuklearne 
Nauke Boris Kidric, Belgrade (Yugoslavia)). 1983. NTIS 
(US Sales Only), PC AO7/MF AOl. File Number 
T184780512. (CONF-830995—Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44357 (INIS-mf—9005, pp 53) Routine use and calibra- 
tion procedure for the automatically operated single TLD- 
crystal reader HARSHAW 2000D. Brunner, P.; Bobleter, O.; 
Bakas, G.; Gotwald, A. (Innsbruck Univ. (Austria). Inst. 
fuer Radiochemie und Angewandte Physikalische Chemie); 
Ambach, W. (Innsbruck Univ. (Austria). Inst. fuer Medizin- 
ische Physik). 1983. NTIS (US Sales Only), PC A07/MF 
AO01. File Number T184780512. (CONF-830995—Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44358 (INIS-mf—9005, pp 80) New model of electron 
interaction with matter to be used for calculation of detector's 
response function. Smelcerovic, M.; Markovic, P. (Institut za 
Nuklearne Nauke Boris Kidric, Belgrade (Yugoslavia)). 
1983. NTIS (US Sales Only), PC A0O7/MF AOl. File 
Number T184780512. (CONF-830995—Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44359 (INIS-mf—9005, pp 81) New Monte Carlo trans- 
port code for beta dosimetry. Petoe, A. (Hungarian Acade- 
my of Sciences, Budapest (Hungary). Inst. of Isotopes); 
Koblinger, L. (Hungarian Academy of Sciences, Budapest. 
Central Research Inst. for Physics). 1983. NTIS (US Sales 
Only), PC AO7/MF AOl. File Number 1184780512. 
(CONF-830995—Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 
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44360 (INIS-mf—9005, pp 84) Present state of neutron 
detection in ATOMKI. Medveczky, L. (Hungarian Acade- 
my of Sciences, Budapest (Hungary). Inst. of Nuclear Re- 
search). 1983. NTIS (US Sales Only), PC A07/MF AOl1. 
File Number TI84780512. (CONF-830995—Summ.). 


From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44361 (INIS-mf—9005, pp 32) Recent developments and 
trends in radiation protection instrumentation. Maushart, R. 
(Laboratorium Prof. Dr. Berthold, Wildbad (Germany, 
F.R.)). 1983. NTIS (US Sales Only), PC A07/MF AO1. File 
Number T184780512. (CONF-830995—Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44362 (INIS-mf—9005, pp 35) Possible use of LiF dose- 
meters in mixed neutron-gamma fields. Uray, I.; Gyarmati, 
E. (Orvostudomanyi Egyetem, Debrecen (Hungary)); 
Probst, H.J.; Heinzelmann, M. (Kernforschungsanlage Jue- 
lich G.m.b.H. (Germany, F.R.)). 1983. NTIS (US Sales 
Only), PC AO7/MF AOl. File Number 1184780512. 
(CONF-830995—Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44363 (INIS-mf—9005, pp 38) Theoretical estimate of 
the fast neutron sensitivities of different cellulose nitrates. 
Vasiljevic, L. (Univ. Sevtozar Markovic, Kragujevac 
(Yugoslavia) Physics Dept.); Miric, I. (Institut za Nuklearne 
Nauke Boris Kidric, Belgrade (Yugoslavia)). 1983. NTIS 
(US Sales Only), PC AO7/MF AOl. File Number 
TI84780512. (CONF-830995—Summ.). 


From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44364 (INIS-mf—9005, pp 41) Measurement of the total 
specific alpha activity with silicon detectors. Dobrilovic, L.; 
Smelcerovic, M.; Paligoric, D.; Simovic, M.; Bojovic, T.; 
Drndarevic, V. (Institut za Nuklearne Nauke Boris Kidric, 
Belgrade (Yugoslavia)). 1983. NTIS (US Sales Only), PC 
A07/MF AO1. File Number T184780512. (CONF-830995— 
Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44365 (INIS-mf—9005, pp 43-44) Pocket gamma ray 
monitor with semiconductor detector and numerical display. 
Drndarevic, V.R.; Koturovic, A.M. (Institut za Nuklearne 
Nauke Boris Kidric, Belgrade (Yugoslavia)). 1983. NTIS 
(US Sales Only), PC A0O7/MF AOl. File Number 
T184780512. (CONF-830995—Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44366 (INIS-mf—9005, pp 107) Fission-nuclide concen- 
trations of ambient aerosol separated by size. Csepregi, T.; 
Kovacs, L.; Maschek, I. (Orszagos Frederic Joliot-Curie Su- 
garbiologiai es Sugaregeszseguegyi Kutato Intezet, Budapest 
(Hungary)); Szterjopulos, K. (Univ. of Sciences, Budapest 
(Hungary)). 1983. NTIS (US Sales Only), PC A07/MF 
AO1. File Number T1I84780512. (CONF-830995—Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 
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44367 (INIS-SU—221, pp 65) Calorimetric spectrometer 
of pulse x-radiation. Kropotov, A.Yu.; Morgun, O.N.; Cher- 
nyj, V.V. 1983. (In Russian). NTIS (US Sales Only), PC 
A06/MF AO1. File Number T184780353. (CONF-8306180— 
No.2(14)). 

From 8. All-union seminar on linear accelerators; Kharkov, 
Ukrainian SSR (1 Jun 1983). 


44368 (JINR—1-83-662) Method for selecting interac- 
tions on carbon during propane chamber irradiation by light 
nuclei. Agakishiev, G.N.; Kanarek, T.; Kladnitskaya, E.N.; 
Cheplakov, A.P.; Kochnev, N.I.; Popova, V.M.; Sivoklo- 
kov, S.Yu.; Toneeva, G.P. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of High Energy). 1983. 12p. 
(In Russian). NTIS (US Sales Only), PC A02/MF A0O1. File 
Number DE84703015. 

In order to investigate interactions of incident nuclei with 
carbon and hydrogen by means of the two-meter propane chamber 
a methodological experiment has been carried out on selecting 
carbon and hydrogen events in the experimental data. The criteria 
for identifying the carbon events and the procedure of selecting 
such events which do not meet the criteria are described. Some ex- 
amples of selecting the proton, deuteron, alpha, and carbon nucleus 
interactions with carbon target at 4.2 GeV/s per nucleon are pre- 
sented. It is shown that when using these criteria 70 to 80% inelas- 
tic carbon events are selected depending on radiation type. The 
identified events contain 80 to 85% of all m7 -mesons produced on 
carbon target. 7 refs.; 6 figs.; 5 tabs. 


44369 (JINR—5-83-756) Initial spectrum reconstruction 
taking into account the apparatus function of a detector. 
Iz'yurov, V.M.; Mukhin, S.V.; Radomanov, V.B. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of High 
Energy). 1983. 1lp. (in Russian). NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE84703012. 

The algorithm is suggested for solving the problem of initial 
spectrum reconstruction according to measurement results with sta- 
tistical errors by means of an apparatus the finite resolutiion of 
which leads to the initial spectra spread. The task reduces to the 
solution of a system of linear equations with additional conditions 
set by a system of inequalities. The algorithm possesses a high- 
speed response, which makes it possible to solve multidimensional 
problems of such a kind on modern computers. 12 refs.; 7 figs. 


44370 (JINR—10-83-653) General organization of the 
software for on-line experiments on the HYPERON spec- 
trometer. Antosh, Ya.; Odintsov, V.G.; Sergeev, S.V.; Be- 
lousov, V.I.; Zelepukin, S.A.; Osipov, Eh.V.; Petrov, V.M.; 
Gasanbekov, R.M. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems). 1983. 14p. (In Russian). 
NTIS (US Sales Only), PC A02/MF A0Ol. File Number 
DE84703006. 

General scheme and structure of the on-line software based 
on the EC-1010 computer for the HYPERON spectrometer are de- 
scribed. Collection and storage of the experimental data is provided 
by the DASY unified system for created control and data acquisi- 
tion. Subsystems for data processing and cogteol of the computa- 
tion process, developed in the framework of the general on-line 
software of the HYPERON spectrometer meet most of the require- 
ments which are determined by the experimental conditions. The 
possibility to improve the system in the future and its adaptability 
to changing experimental conditions reflect the cognttive type of 
the experiimental process. Several years of the system exploitation 
show that general conceptions, which were taken into account 
while making the programmes, are correct. 7 refs.; 5 figs.; 1 tab. 


44371 (JINR—10-83-773) Data transfer in distributed 
computer system on-line with the BIS-2 installation. Evsikov, 
I.I.; Ivanchenko, I.M.; Karpenko, N.N.; Kirillov, D.A.; Lik- 
hachev, M.F.; Morozov, A.N. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Computing Techniques and 
Automation; Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of High Energy). 1983. 7p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AOl. File Number 
DE84703007. 
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The architecture of distributed computational system used 
on-line with the BIS-2 installation is considered. The computer 
functions and organization of information transfer between basic 
processes are discussed. The use of small computer as an intellectu- 
al CAMAC controller and concentrator terminal is substantiated. 
The created software permits to increase the rate of statistics col- 
lection, improve the quality of experiment control and stability of 
the system operation. 12 refs.; 1 fig. 


oe (JINR—10-83-848) Scheme for particle track holo- 

processing using stereoprojections of the reconstructed 
Sonia. Kozubskij, Eh.V.; Moroz, V.1L; Skryl’, LI. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Com- 
puting Techniques and Automation; Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of High Energy). 1983. 7p. 
(In Russian). NTIS (US Sales Only), PC A02/MF A01. File 
Number DE84703008. 

An optical system designed for determination of the spatial 
configuration of particle tracks in precise bubble and streamer 
chambers with holographic image recording is described. The spe- 
cific feature of the proposed scheme is that in the process of regis- 
tration two or more holograh which correspond to the event stereo 
or orthogonal projections are obtained. While carrying out meas- 
urements a spatial pictUre of interaction is reconstructed from each 
hologram. This picture is pro ected in layers by the optical system 
with telecentrical rays on a working plane of the mlsUring device. 
The scheme permits to use in the main the methods, devices and 
systems for processing bubble and streamer chamber picturese and 
to improve the precision of depth coordinate determination in com- 
parison with one-projection holographic registration. 9 refs.; 3 figs. 


44373 (JINR—13-83-681) Spectrometer of AE-E type for 
investigation of particle yields in reactions with relativistic 
ions. Garkun, V.V.; Kondrat’ev, V.P.; Krasnov, L.V.; Ste- 
panov, I.V.; Shevchenko, I.E.; Yatsyshin, I.G.; Golokhvas- 
tov, A.I.; Lukstin’sh, Yu.; Khorozov, S.A. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of High Energy). 


1983. 12p. (in Russian). NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE84703009. 

An experimental set-up for charged particle spectrometric 
measurements and identification is described. Composition and 
energy ranges of detected particles are the following: protons - 45- 
190 MeV, deuterons - 60-250 MeV, tritons - 70-300 MeV. The set- 
up consists of two telescopes, each of them includes four fast scin- 
tillation detectors and four CsI(T1) spectrometric detectors. The ap- 
perture of each telescope is equal to 3 mstr. The characteristics of 
the set-up, its mass and energy spectra which illustrate the spec- 
trometer operation on the 4.6 GeV/per nucleon '*C beam extracted 
from the synchrophasotron are presented. 16 refs.; 6 figs.; 3 tabs. 


44374 (JINR—13-83-748) Main characteristics of the 
Bi,Ge30;2 (BGO) scintillators and their application in nuclear 
physics and other fields of science and technology. Adam, I.; 
Gonusek, M.; Krivopustov, M.I. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Nuclear Problems). 1983. 
12p. (In Russian). NTIS (US Sales Only), PC A02/MF AO1. 
File Number DE84703010. 

Optical, scintillation and calorimetric properties of a new 
bismuth trigermahate BisGes0:2(BGO) crystal which exceeds by 
some basic parameters the widely used Nal(T1) scintillator are de- 
scribed. The BGO crystals have a higher atomic number and densi- 
ty, less fluorescence time, a high uniformity of scintillation efff- 
ciency, essentially better mechanical properties and possess a high 
chemical stability; besides they are non-hydroscopic. Examples of 
an intensive introduction of the BGO scintillators into nuclear and 
high energy physics experimental techniques as well as into funda- 
mental and applied researches in various fields of science and tech- 
nology (medicine, geology, cosmic researches, biology and neutron 
physics) are presented. 24 refs.; 11 figs.; 1 tab. 


44375 (JINR—13-83-757) Data acquisition system elec- 
tronics in experiment on studies of radiation appearing during 
electron and positron channeling in monocrystals. Bulgakov, 
N.K.; Wojtkowska, I.; Golovatyuk, V.M. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of High Energy). 
1983. 15p. (In Russian). NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE84703011. 
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A data acquisition and control system designed for experi- 
mental study of radiation effects during relativistic particle channel- 
ing in monocrystals is described. The basic elements of the system, 
coupled by means of the CAMAC module are: trigger logic, 
gamma-spectrometer electronics, drift chamber electronics and the 
line for communication with the EC-1040 computer. Besides its 
main gool of data acquisition, the system also provides two level 
event filtering according to different algorithms, comprehensive 
calibration of the detectors, effective methods for on-line data proc- 
essing result visualization. The system operates extremely reliably. 
For 3 years more than 10’ physical events have been studied. 16 
refs.; 9 figs.; 1 tab. 


44376 (JINR—D-2-82-568, pp 54-60) New experiments 
on relativistic heavy ions. Bialkowska, H. (Institute of Nucle- 
ar Research, Warsaw (Poland)). 1982. NTIS (US Sales 
Only), PC AO09/MF AOI. File Number 1184780158. 
(CONF-8205252—). 

From Meeting on investigations in the field of relativistic nu- 
clear physics; Dubna, USSR (25 May 1982). 

Two new experiments in relativistic heavy ion physics are 
described briefly. CERN experiment and physical program for such 
a project are described. *O beam was accelerated to the energy of 
about 13 GeV in the CERN PS and was directed into two detec- 
tors: a Plastic Ball+ Plastic Wall system and a streamer chamber in 
a magnetic field. Two parts of such experiment with two separate 
detectors, are intended to cover areas of physical interest: target 
fragmentation region will be covered by the Plastic Ball, and select- 
ed features of produced hadrons will be studied in detail by the 
streamer chamber. A brief description of the Saclay experiment is 
given. More improved experiment is in the design stage. At the Sa- 
turne accelerator in Saclay a so-called Diogene project is carried 
out. Diogene is a 47 detector based an a Time Projection Chamber 
(TPC) designed to measure charged particles emitted in central col- 
lisions of relativistic heavy ion. Pions, protons, deuterons and tri- 
tons can be identified. The possibility of extension of relativistic 
heavy ion physics program at JINR are described. 2 refs.; 3 figs. 


44377 (JINR—E-16-83-513) Theoretical and experimen- 
tal stopping powers for heavy charged particles in TL phos- 
phors. Fellinger, J.; Huebner, K.; Schmidt, P.; Henniger, J. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Dept. of 
Radiation Safety). 1983. 7p. NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE84703004. 

Stopping powers were calculated with the help of the pro- 
gram STOPOW/82. This work was to develope an experimental 
method and apparatuses for measuring stopping powers of thin 
layers of different materials, and the experimental and theoretical 
results are compared for LiF, CaF2 and CaSQ,.x2H2O materials and 
protons bombarding. 4 refs.; 4 figs.; 4 tabs. 


44378 (JINR—R-10-83-759) System for the magnetic 
spark spectrometer (MIS JINR) data processing. Geometry, 
search for interaction vertex, kinematics. System efficiency. 
Anan’eva, M.A.; Zajmidoroga, O.A.; Lytkin, L.K.; Dikor- 
ato, M.; Palorbo, F.; Sala, A.; Laurikajnen, P. (Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Problems). 1983. 7p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE84703019. 

Software for the event geometrical reconstruction and their 
kinematic analysis being a part of an on-line system for the magnet- 
ic spark spectrometer data processing is described. When recon- 
structing the space picture the distortions of spark chamber glasses 
are taken into account, as well as track fractures during paritcle 
rescattering in chambers. Simultaneously kinematic fit and vertex 
determination which essentially decreases the track angular errors 
at their extrapolating into vertex is made. Efficiency of automatic 
processing for three-track events amounts to 92% that for five- 
track events is 62%. The accuracy over transverse momentum is 17 
MeV/c, over the mass of three-pion events - 26-34 MeV/c? A high 
accuracy of event reconstruction permits to obtain principally new 
results when studying the pion diffraction on nuclei. 6 rerf.; 5 figs. 
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44379 (MPI-PAE/Exp.El.—125) Properties of the cylin- 
drical drift chambers of the CELLO detector. Binder, U. 
(Hamburg Univ. (Germany, F.R.). Fachbereich Physik; 
Max-Planck-Institut fuer Physik und Astrophysik, Muen- 
chen (Germany, F.R.). Werner-Heisenberg-Inst. fuer 
Physik). Dec 1983. 125p. (In German). NTIS (US Sales 
Only), PC A06/MF AOl1. Prile Number DE84751610. 

In the present thesis the study of the properties of the cylin- 
drical drift chamber of the CELLO interior detector by muons 
from the cosmic radiation is described. An iterative procedure for 
the parametrization of the timepath relation is presented. The nu- 
merical approximation obtained by means of this procedure deviat- 
ed in all ranges of drift time by less than 50 pm from the experi- 
mentally determined, nonlinear time-path relation. The chamber 
properties were determined with and without magnetic fields: With 
an argon-ethane 50%/50% gas mixture a long plateau of the detec- 
tion probabilities was reached. Without magnetic field by the drift 
chambers a mean spatial resolution of 170 ym was obtained. From 
the dependence of the spatial resolution from the drift path results 
that the drift chambers respond if the electrons from the first 2 to 3 
primary ionizations reach the signal wire. The mean response prob- 
ability of the drift chambers contributes to 97.5% and the overre- 
sponse probability to 3.6%. The mean spatial resolution in the mag- 
netic field was determined by means of the chi?-distribution, it con- 
tributes to 170 ym. For the response probability the value of 98.3% 
was determined. The errors in the track parameters were deter- 
mined by comparison of the cosmic ray tracks in the upper and 
lower half of the detector. 


44380 (MPI-PAE/Exp.El.—127) Development of readout 
electronics for monolithic integration with diode strip detec- 
tors. Hosticka, B.J.; Wrede, M.; Zimmer, G.; Kemmer, J.; 
Hofmann, R.; Lutz, G. (Max-Planck-Institut fuer Physik 
und Astrophysik, Muenchen (Germany, F.R.)). Mar 1984. 
13p. (CONF-8311154—2). NTIS (US Sales Only), PC A02/ 
MF AOl1. File Number DE84751824. 

From 3. European symposium on semiconductor detectors; 
Munich, F.R. Germany (14 Nov 1983). 

Parallel in - serial out analog readout electronics integrated 
with silicon strip detectors will bring a reduction of two orders of 
magnitude in externa! electronics. The readout concept and the 
chosen CMOS technology solve the basic problem of low noise and 
low power requirements. A hybrid solution is an intermediate step 
towards the final goal of monolithic integration of detector and 
electronics. 


44381 (NUREG/CP—0050, pp 375-378) 8 radiation de- 
tection with ultra thin thermoluminescent samples. da Rosa, 
L.A.R.; Caldas, L.V.E.; da Cunha, P.G. (Instituto de Radio- 
protecao e Dosimetria, Rio de Janeiro, Brazil). Jan 1984. 
NTIS, PC A99/MF AOl - GPO $12.00. File Number 
T184006058. (CONF-830204—). 

From International beta dosimetry symposium; Washington, 
DC, USA (15 Feb 1983). 

The possibility of 8 radiation detection using ultra thin ther- 
moluminescent (TL) CaSOQ,:Dy/Teflon dosimeters (UT-CaSOx:Dy) 
was investigated. The £8 irradiations were carried out with %Sr- 
Sey, 2>4T] and '*7Pm sources. The individual reproducibility, line- 
arity, dependence on 8 absorbed dose rate, optical fading, angular 
and energy dependence of the samples were studied. Transmission 
factors for different thicknesses of tissue equivalent material were 
obtained for the TL detectors, using the three available 8 sources. 
The results obtained show the usefulness of UT-CaSQ,:Dy in £ ra- 
diation detection. 


44382 (NUREG/CP—0050, pp 113-123) Use of large 
energy spatial equilibrium § plaques as calibration sources for 
personnel dosimetry and survey meters. Darois, E.L. (Yankee 
Atomic Electric Co., Framingham, MA). Jan 1984. NTIS, 
PC A99/MF AOI - GPO $12.00. File Number T184006058. 
(CONF-830204—). 

From International beta dosimetry symposium; Washington, 
DC, USA (15 Feb 1983). 

This paper describes the production and use of large 9-inch 
diameter energy spatial equilibrium 8 plaque sources in the energy 
range of .2 to 2.6 MeV (E (max)) as calibration sources for dosime- 
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try and survey meters. Detailed measurements of these and similar 
point sources have been made using an extrapolation chamber. 
These measurements are used to examine the energy dependence of 
the Harshaw LiF(T1) - TLD-700 chip and the Eberline RO-2 
survey meter (ionization chamber). The TLD energy dependence is 
shown to be large within a practical energy range for both point 
sources and plaque sources. This dependence is shown to differ for 
each source geometry and for distances to the point sources. The 
response of the Eberline RO-2 to the plaque sources is shown to be 
independent of incident 8 energy when calibrated to the tissue dose 
rate at the detector center instead of the surface dose rate. When 
applying this calibration, the RO-2 multiplicative 8 correction 
factor is approximately 1.7, independent of 8 energy. 


44383 (NUREG/CP—0050, pp 125-136) 8 ray dosime- 
try measurements using the lucite 8 ray dosimetry platform 
(LBIP). Levine, S.H.; Chang, D.; McMaster, I.B.: Yoder, 
R.C.; Miller, D.W. (Pennsylvania State Univ., University 
Park). Jan 1984. NTIS, PC A99/MF AOi - GPO $12.00. 
File Number T184006058. (CONF-830204—). 

From International beta dosimetry symposium; Washington, 
DC, USA (15 Feb 1983). 

Dosimetry measurements have been made utilizing a Lucite 
Beta Ray Irradiation Platform (LBIP) housing an 8.2 mCi *Sr-*Y 
B ray source. The 8 ray dose rate was calibrated using two thin 
window ion chambers as a function of distance from the 8 ray 
source. LiF TLDs 240mg/cm? thick were then exposed at several 
distances from the 8 ray source producing a response approximate- 
ly half that expected. The LiF TLDs were calibrated using a ?*Ra 
y tay source. Dose rate measurements were also made by placing 
thin shields over the TLDs and the effect of the thin shields ana- 
lyzed using a computer code EDNA. Analysis of the 8 ray dose 
rate measurements using the EDNA code produced the dose rate as 
a function of position within the TLD which was consistent with 
the measurements. 


44384 (NUREG/CP—0050, pp 137-140) Properties of a 
commercial extrapolation chamber in £ radiation fields. 
Caldas, L.V.E. (Instituto de Pesquisas Energeticas e Nu- 
cleares, Sao Paulo, Brazil). Jan 1984. NTIS, PC A99/MF 
A01 - GPO $12.00. File Number TI84006058. (CONF- 
830204—). 

From International beta dosimetry symposium; Washington, 
DC, USA (15 Feb 1983). 

A commercial extrapolation chamber was tested in different 
B radiation fields and its properties investigated. Its usefulness for 8 
radiation calibration and dosimetry was verified. Experiments were 
performed in order to obtain the main characteristics such as the 
calibration factors (and consequently the energy dependence) for all 
chamber collecting electrodes (between 10 and 40 mm diameter), 
the transmission factors in tissue and the useful source-detector dis- 
tance range. 


44385 (NUREG/CP—0050, pp 141-155) Review of tech- 
niques and detectors used in ents for field measure- 
ment of 8 doses and dose rates. Jones, A.R. (Atomic Energy 
of Canada Ltd., Chalk River, Ontario). Jan 1984. NTIS, PC 
A99/MF A0Ol - GPO $12.00. File Number T184006058. 
(CONF-830204—). 

From International beta dosimetry symposium; Washington, 
DC, USA (15 Feb 1983). 

Generally, field measurements are required to assess the 
hazard from f-rays before personnel are allowed to occupy a 
working space or perform a task. Occasionally, the measurements 
are required for an assessment after a 8-ray exposure is suspected to 
have occurred. With these uses of field instruments in mind, the fol- 
lowing detectors and associated techniques will be discussed in 
terms of the measurement principles, advantages, and limitations: 1) 
thin-walled ion chambers (sometimes in combination with thick- 
walled ones or with covers thick enough to prevent penetration of 
B-particles); 2) thin scintillators, nearly tissue equivalent, to provide 
a detector analogous to skin; 3) scintillators, thick enough to absorb 
all the energy of the §-particles. Circuitry is required to count 
pulses according to size to permit calculation of dose or dose rate; 
4) silicon diodes with thin detection layers operated as photocur- 
rent generators; 5) silicon diodes, reversed biassed, with pulses 
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counted according to size; 6) simple pulse counters (e.g., GM 
counters or silicon diodes with thin windows). 


44386 (NUREG/CP—0050, pp 187-199) 8 measure- 
ments in a photon field. Alvarez, J.L. (EG and G Idaho, 
Inc., Idaho Falls). Jan 1984. NTIS, PC A99/MF AOI - 
GPO $12.00. File Number TI84006058. (CONF-830204—). 

From International beta dosimetry symposium; Washington, 
DC, USA (15 Feb 1983). 

The difficulties encountered in estimating deep and shallow 
dose equivalents are discussed. Simple instruments may respond 
well to photon calibration sources, but are inaccurate in practical 
situations where energetic electrons and low energy photons are 
present. Inaccuracies can be tolerated if they are known and small. 
Several approaches to practical instruments are described. 


44387 (NUREG/CP—0050, pp 201-208) Application of 
B spectroscopy to 8 dosimetry research. Simons, G.G.; 
Stuewe, R.B.; DeBey, T.M.; Stansbury, K.D. (Kansas State 
Univ., Manhattan). Jan 1984. NTIS, PC A99/MF AO! - 
GPO $12.00. File Number TI84006058. (CONF-830204—). 

From International beta dosimetry symposium; Washington, 
DC, USA (15 Feb 1983). 

Response characterization of organic scintillator and intrinsic 
germanium detectors were performed by measuring pulse height 
distributions stemming from £ particle induced excitations. The or- 
ganic scintillator based spectrometers were energy calibrated using 
end-point energies of known f spectra, whereas the HPGe system 
was calibrated with y rays. Measured distributions were compared 
to calculated 8 spectra in terms of spectral shape, average and end- 
point energies. Significantly different results were obtained, in the 
spectral shapes and the average energies, from the two systems due 
to inherent differences in radiation yield and backscattering. Appli- 
cation data for radiation dosimetry studies were performed using 
the organic scintillator based spectrometer. In addition, 8 dosimetry 
results are presented for thin graphite-backed TLDs. 


44388 (NUREG/CP—0050, pp 221-262) Response of se- 
lected survey instruments to various types and energies of 8 
radiation. Walker, E.; Jacobs, R. (Bechtel National, Inc., 
Oak Ridge, TN). Jan 1984. NTIS, PC A99/MF AOl1 - GPO 
$12.00. File Number T184006058. (CONF-830204—). 

From International beta dosimetry symposium; Washington, 
DC, USA (15 Feb 1983). 

is paper describes the results of a series of experiments 

conducted to determine the response of several designs of portable 
survey instruments currently employed at nuclear facilities to vari- 
ous types of 8 radiation sources. The instruments were tested using 
point sources, large area sources (up to 100 cm?), and a noble gas 
environment inside a chamber. The principle sources used were 
Promethium-147, Thallium-204, and Strontium/Yttrium-90. This 
series of tests enabled curves of response as a function of B spec- 
trum energy to be generated. 


44389 (NUREG/CP—0050, pp 263-281) Need and prac- 
tice of 8 dosimetry in personnel monitoring. Regulla, D.F. 
(Gesellschaft fuer Strahlen- und Umweltforschung Munchen 
mbH, Neuherberg, West Germany). Jan 1984. NTIS, PC 
A99/MF AOl - GPO $12.00. File Number TI84006058. 
(CONF-830204—). 
From International beta dosimetry symposium; Washington, 
DC, USA (15 Feb 1983). 
ere is a consensus that personnel monitoring needs im- 
provement in 8 dosimetry. For illucidation, statistical data on inci- 
dence rates and origins of 8 expositions are presented; the data 
result from GSF Personnel Dosimetry Service processing about 3/4 
million dosimeters a year. Dosimetric practice is discussed and 
compared with requirements from operational radiation protection. 
Adequate advances of 8 technology are shown besides conception- 
al alternatives to prevent harm from £8 radiation. The meaning of 
preventive or subsequent dose estimations is considered for which 
the personnel 8 dosemeter serves as an indicator. Recent activity of 
research and development in the field of personnel 8 dosimetry is 
considered. This concerns at first, the subject of working place 
analysis as a means of preventive radiation protection; by evalua- 
tion of labor representative exposure geometries work-specific dose 
indices can be determined. Another subject is the computation of 


ERA-9/21 / 5910 


conversion coefficients for monoenergetic electrons, different expo- 
sure geometries and tissue depths converting area or personal dose 
into doses relevant for radiation protection. Information is given on 
a new B dosimetry committee named Eurados operating on a Euro- 
pean basis, as well as on a German draft code of practice for B 
dose estimation. 


44390 (NUREG/CP—0050, pp 283-291) Current status 
of personnel monitoring for 8 particles. Plato, P.; Miklos, J. 
(Univ. of Michigan, Ann Arbor). Jan 1984. NTIS, PC A99/ 
MF AO! - GPO $12.00. File Number T184006058. (CONF- 
830204—). 

From International beta dosimetry symposium; Washington, 
DC, USA (15 Feb 1983). 

From 1975 to 1982, a concerted effort was made to develop 
a uniform procedure to test the performance of personnel dosimetry 
processors throughout the United States. The heart of this effort is 
a standard developed by the Health Physics Society Standards 
Committee (HPSSC) and adopted by the American National Stand- 
ards Institute (ANSI) as ANSI N13.11-1982. The US Nuclear Reg- 
ulatory Commission (NRC) sponsored a five year pilot study of this 
Standard which included three trial tests in which approximately 80 
dosimetry processors participated. This paper addresses two major 
questions. First, what have the HPSSC/ANSI Standard and the 
NRC-sponsored pilot study contributed toward improvements in 
personnel monitoring for B particles? Second, what additional im- 
provements are necessary? The Standard defines test categories for 
B particles and mixtures of B particles plus y rays in addition to 
test categories for other types of radiation. It also defines a refer- 
ence B-particle source for test purposes. Third, it provides test cri- 
teria which are used to determine acceptable performance by a 
processor. The pilot study provided information on the state of the 
art of personnel monitoring within the bounds of the Standard. In 
addition, since the pilot study was advertised as the forerunner of a 
future mandatory certification program for dosimetry processors 
throughout the United States, considerable attention was given to 
personnel monitoring in general, and 8 particles in particular, that 
otherwise would have been given to other squeaky wheels. The re- 
sults of the three tests of the pilot study are summarized. The paper 
also amplifies on the needs to define the monitoring problems of the 
work place and to define appropriate B-particle sources clearly. 


44391 (NUREG/CP—0050, pp 293-305) Development of 
a laser-heated TLD reader. Braeunlich, P.; Tetzlaff, W.; 
Gasiot, J.; Jones, S.C. (International Sensor Tech., Pullman, 
WA). Jan 1984. NTIS, PC A99/MF AO1 - GPO $12.00. 
File Number TI84006058. (CONF-830204—). Contract 
AC06-76RL01830. 

From International beta dosimetry symposium; Washington, 
DC, USA (15 Feb 1983). 

A new type of reader for thermoluminescence dosimetry 
(TLD) has been developed. It utilizes the transfer of energy from a 
CO: laser beam to layers of TLD powder on glass substrates. With 
a 10.6 wm photon beam of less than 8 watts power, small amounts 
(<200 yg) TLD material can be heated with heating rates exceed- 
ing 10* Ks“. The laser heating technique is particularly suited for 
thinfilm dosimeter configurations in 8 dosimetry. Results of initial 
performance tests are reported. 


44392 (NUREG/CP—0050, pp 319-325) Thermally stim- 
ulated exoelectron emission from lithium fluoride for 8 and -y 
dosimetry. Herbaut, Y.; Leroux, J.B.; Tatah, B.; Petel, M.; 
Portal, G. (Centre d'Etudes Nucleaires, Grenoble, France). 
Jan 1984. NTIS, PC A99/MF AOl1 - GPO $12.00. File 
Number T184006058. (CONF-830204—). 

From International beta dosimetry symposium; Washington, 
DC, USA (15 Feb 1983). 

Personal 8 dosimetry is a very difficult task; to try to make 
it easier, dosimeters using thermally stimulated exoelectron emission 
from lithium fluoride have been elaborated. The samples show: 1) a 
low detection threshold (3 mrad), 2) a linear response up to 250 
rads, 3) a flat energy response nearly independant of photon energy 
between 18 KeV and 1.25 MeV, 4) for B rays from 147Pm, ?TI, 
Sr + %Y sources it is possible to determine absorbed doses in 
tissue at different depths simulated by a plastic absorber. 
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44393 (NUREG/CP—0050, pp 327-339) New TLD 
methodology for personnel 8 ray dosimetry. Lucas, A.C.; 
Gleyzer, A.I. (Harshaw Chemical Co., Solon, OH). Jan 
1984. NTIS, PC A99/MF A0O1 - GPO $12.00. File Number 
T184006058. (CONF-830204—). 

From International beta dosimetry symposium; Washington, 
DC, USA (15 Feb 1983). 

Methods for making thermoluminescence dosimeters virtual- 
ly thin have been investigated. The methods of darkening the mate- 
rial and of diffusing boron into LiF have been found to lack sensi- 
tivity. Encouraging results have been obtained using calcium sulfate 
solids. One method synthesizes a material which has two TL glow 
peaks which are separately surface and bulk sensitive. Another 
method synthesizes a material having a single dominate peak which 
is surface sensitive. These latter methods provide a system useful in 
the range from 50 kev to 3 Mev. 


44394 (NUREG/CP—0050, pp 341-350) Study of —_— 
ite-mixed and boron-diffused TLDs for skin dose assessme 
Christensen, P. (Riso National Lab., Roskilde, nana, 
Jan 1984. NTIS, PC A99/MF AOI - GPO $12.00. File 
Number T1I84006058. (CONF-830204—). 

From International beta dosimetry symposium; Washington, 
DC, USA (15 Feb 1983). 

The practical applicability of graphite-mixed and boron-dif- 
fused TLDs for skin dose assessment has been investigated. Experi- 
mental data are presented on effective dosimeter thickness, B-ray 
energy response and lowest detectable dose. Promising results have 
been obtained from graphite-mixed MgB,O;7:Dy dosimeters show- 
ing a high sensitivity combined with a nearly tissue-equivalent 
photon-energy response. Furthermore, data are presented on direc- 
tional dependence and energy response of a modified Riso person- 
nel TLD badge with improved capability for B-dose measurements. 


44395 (NUREG/CP—0050, pp 351-357) Electrets for 8 
radiation detection. Campos, L.L.; Caldas, L.V.E.; Mascar- 
enhas, S. (Instituto de Pesquisas Energeticas e Nucleares, 
Sao Paulo, Brazil). Jan 1984. NTIS, PC A99/MF AOl - 
GPO $12.00. File Number T184006058. (CONF-830204—). 

From International beta dosimetry symposium; Washington, 
DC, USA (15 Feb 1983). 

The use of electrets for B radiation detection is described. 
Such a detector showed a linear decrease of charge with increasing 
absorbed dose over a certain range of charge of the electret. Differ- 
ent radiation field geometries and wall materials for the outer 
jacket were tested, in order to obtain the highest sensitivity and 
energy independence of the electret response. This was obtained 
with perpendicular geometry (electret axis perpendicular to the ra- 
diation field) and open detector (without outer jacket); the lowest 
absorbed dose measurable was 2,5 wGy for %Sr-°Y and ?*T] 
sources. Depending on the B dose range, other conditions must be 
chosen. 


44396 (NUREG/CP—0050, pp 359-374) Dosimeter re- 
sponse prediction and development of surface effect dosi- 
meters. Distenfeld, C.; Ascione, G.; Dehaze, A. (Teledyne 
Isotopes, Westwood, NJ). Jan 1984. NTIS, PC A99/MF 
A0Ol - GPO $12.00. File Number TI84006058. (CONF- 
830204—). 

From International beta dosimetry symposium; Washington, 
DC, USA (15 Feb 1983). 

A two part study was made to define 8 response of certain 
dosimetry products. Results were compared to the required surface 
dose specifications for a range of electron energy, and a new thin 
dosimeter was developed to better match the requirements. The 
two part study consisted of a system of measurements made with 
gas cloud, slab and point B sources that were compared to calcula- 
tions. Adjustments were required for light attenuation in the dosim- 
etry material, energy deposition as a function of dosimeter thick- 
ness, angular response of the 8 window, effect of window absorp- 
tion, and the response due to photon contamination of the £ fields 
used. A reasonable match of measurements and calculations provid- 
ed the foundation to develop a 8 dosimetry system that better 
agrees with the specification of surface dose at 7 mg cm™. 
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(NUREG/CP—0050, pp 379-386) Use of CaF2:Dy 
(TLD-200) in B . Tsakeres, F.S.; Poston, J.W.; 
Oliver, J.C. (Georgia Inst. of Tech., Atlanta). Jan 1984. 
NTIS, PC A99/MF AOl - GPO $12.00. File Number 
TI84006058. (CONF-830204—). 

From International beta dosimetry symposium; Washington, 
DC, USA (15 Feb 1983). 

There have been many attempts to improve the response 
characteristics of various thermoluminescent (TL) materials to B 
particle radiation. Most of these efforts involved the use of multi- 
element TL dosimeters which provided an estimate of the shallow 
absorbed dose (e.g., for tissue thicknesses in the range 5-10 mg/ 
cm?). Preliminary data using CaF2:Dy (TLD) detectors have been 
obtained using a technique similar to that suggested by Koczynski 
et al (Ko74). The CaF2:Dy chips used in this study were large (1/ 
4” x 1/4” x 0.035”) hot-pressed chips that provided a higher sensi- 
tivity than smaller, more conventional TLD chips. The results of 
the front-to-back TL emission responses, selected energy and dose 
response data, and a sandwich evaluation technique are presented. 


44398 (NUREG/CP—0050, pp 387-400) Development of 
a multi-element thermoluminescent dosimeter at the Three 
Mile Island nuclear station. Hildebrand, J.E.; Schmidt, J.W. 
(GPU Nuclear Corp., Middletown, PA). Jan 1984. NTIS, 
PC A99/MF AO! - GPO $12.00. File Number T184006058. 
(CONF-830204—). 

From International beta dosimetry symposium; Washington, 
DC, USA (15 Feb 1983). 

Following the TMI-II accident, the thermoluminescent do- 
simetry (TLD) system used to monitor personnel radiation expo- 
sures was tested to evaluate its 8 performance characteristics. The 
results of this testing indicated that the two element dosimeter used 
in the system could not adequately discriminate between 8 and y 
fields. Recently a replacement TLD system, having enhanced 8 
monitoring capabilities has been developed for use at TMI. The 
system utilizes a modified Panasonic 802 multi-element dosimeter 
design, highly automated computer controlled and supported proc- 
essing equipment, and an extensive quality control program. This 
system is capable of providing superior monitoring in mixed B/y 
fields. The general design and performance characteristic of the 
multi-element dosimetry system are presented. 


44399 (NUREG/CP—0050, pp 401-409) £-particle re- 
sponse of the Three Mile Island personal dosimeter. Miklos, 
J.; Plato, P. (Univ. of Michigan, Ann Arbor). Jan 1984. 
NTIS, PC A99/MF AOl - GPO $12.00. File Number 
T184006058. (CONF-830204—). 

From International beta dosimetry symposium; Washington, 
DC, USA (15 Feb 1983). 

Due to the special needs of Three Mile Island (TMI) to 
monitor personnel for irradiation from 8-particle emitters of various 
energies, a standard Panasonic UD-802 Personnel Dosimeter was 
modified to enhance its response within the energy range from thal- 
lium-204 (anti E/sub B/ = 0.267 MeV) through yttrium-90 (anti E/ 
sub B/ = 2.28 MeV). The theory behind this modification and the 
initial calibration of the dosimeter are presented. The algorithm 
used to compute shallow and deep dose equivalents is shown with 
emphasis on the 8 plus y portion of the algorithm. Test results are 
shown which demonstrate the performance of the dosimetry system 
for irradiations to thallium-204, strontium/yttrium-90, cesium-137, 
and extreme mixtures (20:1) of these radiations. These results dem- 
onstrate the ability of the modified UD-802 to provide accurate 
measurements of dose equivalent for B-particle emitters of various 
energies in the range from thallium-204 through strontium/yttrium- 
90. 


(NUREG/CP—0050, pp 421-424) Regulatory 
cauiteectinn in 8 measurements. Alexander, R.E. (Nuclear 
Regulatory Commission, Washington, DC). Jan 1984. 
NTIS, PC A99/MF A0Ol - GPO $12.00. File Number 
T184006058. (CONF-830204—). 

From International beta dosimetry symposium; Washington, 
DC, USA (15 Feb 1983). 

Procedures and instrumentation for the measurement of ex- 
ternal 8B dose to workers have not greatly changed in the last 
thirty-five years. However, in some instances it is possible that the 
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skin dose, rather than the penetrating dose, will serve to limit a 
worker's exposure to ionizing radiation. The International Commis- 
sion on Radiological Protection has recommended that worker ex- 
posure limits be based not on the concept of a critical organ, which 
is the current practice in the US, but rather on the sum of the risks 
to each exposed organ. These problems indicate a need for im- 
provements in the measurement of 8 dose. In order to establish im- 
proved survey and dosimetry guidance, the Occupational Radiation 
Protection Branch of the NRC has initiated a comprehensive re- 
search program in 8 measurements. Current industry procedures 
and instrumentation will be studied. Steps will be taken to establish 
B and monoenergetic electron radiation standards at the National 
Bureau of Standards. Regulatory guides on survey procedures, in- 
strument calibration and use, and dosimeter selection and placement 
will be developed. 


44401 (NUREG/CP—0050, pp 433-451) Commentary on 
B dosimetry methods and associated misconceptions. Block, 
S.; Tinney, J.F. (Nuclear Regulatory Commission, Bethesda, 
MD). Jan 1984. NTIS, PC A99/MF A0Ol1 - GPO $12.00. 
File Number T184006058. (CONF-830204—). 

From International beta dosimetry symposium; Washington, 
DC, USA (15 Feb 1983). 

Health Physics measurements of 8 dose and dose rate are 
complicated by the wide range of energies, intensities, and exposure 
geometries in the work place. Mixed 8/y fields can also introduce 
uncertainties in the measurement of dose to the skin, lens of the 
eye, and whole body. For these reasons, 8 dosimetry has been and 
will continue to be the subject of numerous investigations. Because 
of the variety of measurement conditions and, in part, the training, 
experience, and personal preferences of the surveyor performing 
the measurements, a potpourri of 8 dosimeter types, filters, calibra- 
tion methods, and algorithms are used to determine dose. The ob- 
jectives of this paper are to show that: (1) A y calibration factor 
can be used to measure 8 dose over the B energy range of interest 
to NRC power reactor licensees (i.e., E/sub max/ = 0.9 to 3.5 
MeV). (2) The beta spectrum is not significantly degraded during 
absorption. (3) Even with small spectrum perturbations during B 
particle absorption of a single radionuclide, the dose rate per unit 
incident 8 fluence rate does not change significantly compared with 
the dose rate per unit fluence rate from an unattenuated spectrum 
of the same radionuclide. (4) Skin dose and whole-body dose meas- 
urements can be performed with two LiF TLD chips without the 
use of algorithms. (5) A third TLD chip can be used to measure 
lens of the eye dose. This measurement is needed if the skin dose 
exceeds the NRC limit of 5 rem per year or 1.25 rem per quarter. 


44402 (NUREG/CP—0050, pp 453-459) Ideal 8 person- 
nel dosimeter. Klotz, A.S. (Northeast Utilities Services Co., 
Hartford, CT). Jan 1984. NTIS, PC A99/MF A0Ol1 - GPO 
$12.00. File Number T184006058. (CONF-830204—). 

From International beta dosimetry symposium; Washington, 
DC, USA (15 Feb 1983). 

An attempt is made to characterize the ideal 8 personnel do- 
simeter. The starting point for this undertaking is a compilation of 
those characteristics possessed by an ideal personnel dosimeter for 
monitoring exposure to any form of ionizing radiation. This compi- 
lation contains fifteen properties, the first eight being the health 
physics properties and the remainder the confrontation with reality 
properties. 


44403 (NUREG/CP—0050, pp 461-470) Performance 
testing of dosimetry processors, status of NRC rulemaking for 
improved personnel dosimetry processing, and some 8 dosime- 
try and instrumentation problems observed by NRC regional 
inspectors. Dennis, N.A.; Kinneman, J.D.; Costello, F.M.; 
Nimitz, R.L.; White, J.R. (Nuclear Regulatory Commission, 
King of Prussia, PA). Jan 1984. NTIS, PC A99/MF AOI - 
GPO $12.00. File Number T184006058. (CONF-830204—). 
From International beta dosimetry symposium; Washington, 

DC, USA (15 Feb 1983). 
ly dosimetry processor performance studies conducted 
between 1967 and 1979 by several different investigators indicated 
that a significant percentage of personnel dosimetry processors may 
not be performing with a reasonable degree of accuracy. Results of 
voluntary performance testing of US personnel dosimetry proces- 
sors against the final Health Physics Society Stardard, Criteria for 
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Testing Personnel Dosimetry Performance by the University of 
Michigan for the Nuclear Regulatory Commission (NRC) will be 
summarized with emphasis on processor performance ir. radiation 
categories involving 8 particles and f particles and photon mix- 
tures. The current status of the NRC’s regulatory program for im- 
proved personnel dosimetry processing will be reviewed. The NRC 
is proposing amendments to its regulations, 10 CFR Part 20, that 
would require its licensees to utilize personnel dosimetry services 
from processors accredited by the National Voluntary Laboratory 
Accreditation Program of the National Bureau of Standards. De- 
tails of the development and schedule for implementation of the 
program will be highlighted. Finally, selected 8 dosimetry and B 
instrumentation problems observed by NRC Regional Staff during 
inspections of NRC licensed facilities will be discussed. 


44404 (NUREG/CP—0050, pp 491-499) Radiation pro- 
tection monitoring for B-radiation at the Julich Nuclear Re- 
search Centre. Keller, M.; Heinzelmann, M. (Nuclear Re- 
search Centre Julich, West Germany). Jan 1984. NTIS, PC 
A99/MF AOl - GPO $12.00. File Number TI84006058. 
(CONF-830204—). 

From International beta dosimetry symposium; Washington, 
DC, USA (15 Feb 1983). 

A dose rate meter and finger dosemeter have been devel- 
oped at the Julich Nuclear Research Centre. Both dosemeters 
measure §-radiation independent of energy. The authors describe 
the dosemeters and report on their initial experience in radiation 
protection monitoring using these dosemeters. It is not sufficient 
simply to develop suitable dosemeters. All those who handle radio- 
active substances must be informed about the dangers of 8-radiation 
and about suitable measuring methods. 


44405 (NUREG/CP—0050, pp 501-506) Improved 6 do- 
simetry techniques at the Fort Calhoun Nuclear Station. 
Bruening, D.K.; Roberson, P.L. (Omaha Public Power Dis- 
trict, NE). Jan 1984. NTIS, PC A99/MF AOl - GPO 
$12.00. File Number TI84006058. (CONF-830204—). 

From International beta dosimetry symposium; Washington, 
DC, USA (15 Feb 1983). 

Omaha Public Power District (OPPD) and Battelle Pacific 
Northwest Laboratories are conducting a comprehensive evaluation 
of the current OPPD two-element TL dosimeter, 8 dosimetry fields 
at the Fort Calhoun Station, and future dosimeter requirements. 
The evaluation of the current dosimeter has been completed. Eval- 
uation of the Fort Calhoun dosimetry fields and a proposed four 
element TLD dosimeter are underway. The progress to date in- 


cluding data evaluation and future plans will be presented and dis- 
cussed. 


44406 (NUREG/CP—0050, pp 533-542) Importance of 
skin doses at the Ringhals Nuclear Power Plant. Rising, A.; 
Drake, P. (Swedish State Power Board, Vallingby, 
Sweden). Jan 1984. NTIS, PC A99/MF AOI - GPO $12.00. 
File Number T184006058. (CONF-830204—). 

From International beta dosimetry symposium; Washington, 
DC, USA (15 Feb 1983). 

To identify the need for improved skin dose assessment in 
light water reactors, a few experiments and field measurements 
were made at Ringhals Nuclear Power Plant. The experimental 
study, which concerns a single measurement geometry, shows that 
the personnel dosimetry system used at the Swedish nuclear power 
plants is inadequate for the measurement of skin doses from £ radi- 
ation. The dosimetry system consists of two-element TLD badges. 
The skin doses can be of importance when working with unsealed 
sources (e.g. in chemistry laboratories, in connection with inspec- 
tion, repair and replacement of components) and in connection with 
certain accidents. A provisional dosimeter that estimates the skin 
dose is proposed. It can be used to trace situations, in addition to 
those mentioned above, where the skin dose may be a limiting 
factor for the work. The provisional dosimeter has been used in 
some field measurements, which shows how the skin dose to deep 
dose ratio becomes greater with plant age. 
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44407 (NUREG/CP—0050, pp 561-568) Dosimetry 
technique for 8 radiation fields in the nuclear power industry: 
a progress report. Murphy, R.O.; Poston, J.W.; Baker, K.R. 
(Georgia Inst. of Tech., Atlanta). Jan 1984. NTIS, PC A99/ 
MF AOI - GPO $12.00. File Number T184006058. (CONF- 
830204—). 

From International beta dosimetry symposium; Washington, 
DC, USA (15 Feb 1983). 

A technique for assessing the absorbed dose rate due to B 
radiation is being developed at Georgia Institute of Technology. 
This method is applicable to certain work situations in the nuclear 
power industry, such a steam generator entry. The 8 dose rate in 
air is calculated using the differential energy spectrum for the 8 ra- 
diation in conjunction with a measurement of the 8 fluence. The 
dose rate algorithm is based on the concept that the mass stopping 
power of a particular energy 8 particle multiplied by the fluence of 
B particles with that energy is equivalent to the dose rate contribu- 
tion from the particles of that energy. Since 8 particles are emitted 
with a continuum of energies, the differential energy spectrum is 
used to calculate a spectrum weighted average mass stopping 
power. This factor is multiplied by the 8 particle fluence and con- 
version factors for the units to give dose rate such as rads per 
second. The results of preliminary experiments are presented. 


44408 (NUREG/CP—0050, pp 569-575) Use of multi- 
element TL dosimeters for 8 and mixed 8/y personnel moni- 
toring. Sherbini, S.; Sykes, J. III; Lodde, G.; Porter, S. Jr. 
(Porter Consultants, Inc., Ardmore, PA). Jan 1984. NTIS, 
PC A99/MF AOl1 - GPO $12.00. File Number T1I84006058. 
(CONF-830204—). 

From International beta dosimetry symposium; Washington, 
DC, USA (15 Feb 1983). 

A method for personnel 8 dosimetry using multi-element TL 
dosimeters was tested experimentally. Several 8 sources were used 
for the irradiations, and the dose rates from these sources were cali- 
brated by an extrapolation chamber. The 8 dose received by the 
dosimeters were calculated using the readings of two of the ele- 
ments in each dosimeter. The calculated doses compared fairly well 
with the calibration measurements. 


44409 (NUREG/CP—0050, pp 601-605) Simple system 
for improved 8 dosimetry. Jones, D.E. (Pacific Gas and 
Electric Co., San Ramon, CA). Jan 1984. NTIS, PC A99/ 
MF AO! - GPO $12.00. File Number TI84006058. (CONF- 
830204—). 

From International beta dosimetry symposium; Washington, 
DC, USA (15 Feb 1983). 

This paper describes a simple method of wearing dosimeters 
with only one 8 sensitive thin detector so the effect of 8 energy 
dependence of the dosimeter is greatly reduced. Since it is common 
practice to wear protective clothing for equipment maintenance or 
radioactive materials processing where 8 exposures could occur, 
this system could be widely applied with many existing dosimeters. 
Data are shown for an existing commercial dosimeter and calculat- 
ed for a typical coverall thickness under the dosimeter and a thin 
plastic sleeve or disposable coverall over the dosimeter. This 
system could be used with two 8 detector dosimeters to reduce the 
large range of energy corrections required. The standards against 
which skin measurements are made are also discussed with the con- 
clusion that they may need revision. 


(NUREG/CP—0050, pp 607-613) Responses of 
portable instruments and personnel dosimeters in typical 
PWR £8 radiation fields. Sorber, R.E. (Duke Power Co., 
Charlotte, NC). Jan 1984. NTIS, PC A99/MF AOl1 - GPO 
$12.00. File Number T184006058. (CONF-830204—). 

From International beta dosimetry symposium; Washington, 
DC, USA (15 Feb 1983). 

The following results are based upon measurements made 5.1 
cm from a thin, wide source of mixed PWR activation products. 
The apparent 8 reading of the Eberline RO-2A, when wrapped in 
two polyethylene bags, is lower than the true B skin dose rate by a 
factor of 1.7 to 10 depending upon how much protective clothing is 
worn over the skin. The 8 dose indicated by the Teledyne PB-3 
personnel dosimeter, when worn in contact with the skin, is lower 
than the true 8 skin dose by a factor of 5. The beta to gamma dose 
ratio for bare skin 5.1 cm from the source is about 6. The £8 radi- 
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ation is initially attenuated by a factor of 2 by 9 mg/cm? of absorb- 
er. 


44411 (ORNL—56-9-81-Rev.) Investigation of sources of 
background in sodium iodide detectors. Bell, P.R.; Davis, 
R.C.; Kelley, G.G.; Francis, J.E. (Oak Ridge National Lab., 

™ (USA)). 17 Sep 1956. Contract AC05-840R21400. 28p. 
NTIS, PC A03/MF AOl1; 1; GPO Dep. File Number 
DE84016688. 

Portions are illegible in microfiche products; Declassified 23 
Feb 1966. 

An investigation of the background of large sodium scintilla- 
tion detectors was begun in order to understand and improve the 
measurements of the radiation from partly shielded reactors at a 
distance. 


44412 (ORNL/TM—8723) Calibration of a large hyper- 
pure germanium detector array for actinide lung counting 
with a tissue-equivalent torso phantom. Berger, C.D.; Lane, 
B.H. (Oak Ridge National Lab., TN (USA)). Jul 1984. Con- 
tract AC05-840R21400. 29p. NTIS, PC A03/MF AOI; 
GPO Dep. File Number DE84016577. 

Calibration curves (chest wall thickness vs nCi/cpm) are de- 
veloped for a large, hyperpure germanium detector array for meas- 
urement of lung burdens of **Pu, *°Pu, and **‘Am. Equations 
were derived using a 100% muscle-thorax model and models with 
varying concentrations of thoracic fat. Because of the superior 
energy resolution of the array, a means for estimating depth of dep- 
osition of these radionuclides was also developed. These results 
have been compiled and existing computer programs for data analy- 
sis have been adapted accordingly as part of the routine actinide 
lung counting program at ORNL. Although semiconductor detec- 
tors in general have been shown to be well-suited for in-vivo acti- 
nide detection, design limitations associated with this detector array 
were noted as part of this study. Modifications to overcome those 
limitations will play a large part in long-range plans for develop- 
ment of the ORNL Whole Body Counter Facility. 


44413 (SLAC-PUB—3384) Electromagnetic shower de- 
velopment and applications to sampling calorimeters. Pres- 
cott, C.Y. (Stanford Linear Accelerator Center, CA 
(USA)). Jul 1984. Contract AC03-76SF00515. 2ip. (CONF- 
8406184—2). NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File 
Number DE84016355. 

From 1. workshop on colliding beam physics in China; Beij- 
ing, China (12 Jun 1984). 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The application of electromagnetic theory to particle inter- 
actions is an old subject which represented one of the early success- 
es in the study of particle interactions and fundamental forces. The 
ability to describe properties of electron, positron, and photon 
interactions has led to applications in numerous experimental de- 
vices used in high energy experiments. The subject is now consid- 
ered to be relatively mature, but applications continue to evolve as 
new ideas are tried and new techniques become available. This 
report is a review of the underlying processes, a discussion of the 
application to electromagnetic calorimetry, discussions of some 
scaling laws and approximations that serve to guide designs of ex- 
perimental devices, and examples where these principles are put to 
work. 13 references, 10 figures, 2 tables. 


44414 (UCRL—90393) Microchannel plate streak 
camera. Wang, C.L.; Medecki, H.; Hale, C.P.; rn G.R.; 
Thomas, S.W.; Wiedwald, J.D. (Lawrence Livermore Na- 
tional Lab., CA (USA)). 15 Aug 1984. Contract W-7405- 
ENG-48. ilp. (CONF-840887—5). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE84016536. 

From 16. international congress on high speed photography 
and photonics; Strasbourg, France (27 Aug 1984). 

The development of a streak camera using microchannel 
plate electron multiplier as the cathode is presented. Potential appli- 
cations to y-rays, low energy x-rays and charged particles are de- 
scribed. Preliminary test shows that 150 ps resolution can be ob- 
tained. 
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44415 (UUIP—1080) High dutycycle low cost multichan- 
nel analyser for electron spectroscopy. Norell, K.E.; Baltzer, 
P. (Uppsala Univ. (Sweden). Fysiska Institutionen). Mar 
1983. 23p. NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE84703016. 

A high dutycycle multichannel analyzer has been designed 
and used in time-of-flight electron spectroscopy. The memory ca- 
pacity is 64k counts. The number of channels is 8192 with a time 
resolution of 100 ns. An oscilloscope is used to display the spectra 
synchronous with the counting. The unit has been built with stand- 
ard electronic components. 


44416 (Y—2340) Coaxial germanium detectors in the Y- 
12 in vivo monitor. Sheppard, G.A. (Oak Ridge Y-12 Plant, 
TN (USA)). 13 Aug 1984. Contract AC05-840S21400. 25p. 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE84016211. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Germanium detectors have been evaluated as an alternative 
to thallium-activated sodium iodide [NaI(T1)] detectors for in vivo 
uranium lung-burden analysis. In an assessment of the relative 
merits of planar and coaxial hyperpure germanium (HPGe) detec- 
tors, it was observed that, for the *°U 186-keV gamma rays, the 
tested coaxial detector was 235% more sensitive than the planar. 
Accordingly, a trio of closed-end coaxial n-type HPGe detectors 
was assembled, complete with a system of liquid nitrogen (LN2) 
level monitors and logic-controlled valves to automatically maintain 
an LN2 supply to the detectors. Using anthropomorphic phantom 
torsos for study with the germanium system, detection limits have 
been established, sensitivity curves have been derived,. effects of 
chest-wall thickness and composition have been measured, and opti- 
mal detector placement has been determined. In comparison studies 
with the existing NalI(Tl) detection system, the germanium system 
performed with higher resolution, better low-energy efficiency (fa- 
cilitating the distinction between internal and external contamina- 
tion), reduced sensitivity to background radiation, and higher stabil- 
ity with respect to temperature fluctuations and the passage of time. 
9 references, 6 figures. 


44417 Di-lepton spectrometer based on the lampshade 
magnet. Hendrie, D. (Lawrence Berkeley Lab., CA (USA). 
Nuclear Science Div.). Nuclear Physics [Section] A; 418: 
647c-654c(23 Apr 1984). (CONF-8309168—). 

From 3. international conference on ultra-relativistic nucleus- 
nucleus collisions; Upton, NY, USA (26 Sep 1983). 

We describe briefly a proposal being prepared by a group of 
Lawrence Berkeley Laboratory and university scientists to con- 
struct a spectrometer specifically designed for the detection of elec- 
tron-positron pairs. 


44418 Parallel plate *°B neutron detector. Todd, J.H.; 
Weston, L.W.; Dixon, G.J. (Oak Ridge National Lab., TN). 
Nuclear Instruments and Methods in Physics Research; 219: 
No. 3, 575-581(1 Feb 1984). 

Parallel plate ionization chambers with vacuum deposited 
1°B electrodes have been constructed and tested for 1°B plating 
thicknesses from 24 pg/cm? to 61 yg/cm?. Pulse-height resolutions 
of the alpha particle and of the ’7Li fragment from the '°B (n, a) 
reaction were measured using low-energy neutrons. The pulse- 
height resolutions of the chambers were found to be better than a 
theoretical analysis had indicated. 


44419 Physics with the crystal ball detector. Bloom, 
E.D.; Peck, C.W. (Stanford Linear Accelerator Center, 
Stanford University, Stanford, California 94305). Annual 
Review of Nuclear Science; 33: No. 1, 143-198(1983). Con- 
tract AC03-76SF00515. 


A brief review is given of the design and applications of the 
“crystal ball’ detector, formerly at SPEAR and now at DESY. 


The energy levels and decay properties of charmonium. are consid- 
ered in detail. (AIP) 
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44420 Microchannel plate as a detector of minimum ion- 
izing particle. Oba, K.; Rehak, P.; Smith, S.D. (Physics De- 
partment Brookhaven National Laboratory Upton, New 
York 11973). pp 121-130 of Miniaturization of high-energy 
physics detectors. Vol. 14. Stefanini, A. New York, NY; 
Plenum Publishing Corp. (1983). (CONF-8106306—). 

From Meeting on miniaturization of high-energy physics de- 
tectors; Pisa, Italy (1 Jun 1981). 

Microchannel plate multipliers have been used to detect the 
passage of relativistic charged particles. Measurements of the detec- 
tion efficiency and pulse height response versus microchannel plate 
gain are presented for one, two and three microchannel plate 
arrays. The probability of detecting an avalanche on the detector 
anode per one channel of MCP crossed by the relativistic particle 
was calculated. Temporal response and time jitter were measured 
and are reported. The track images of beam particles crossing the 
detector are shown. 


44421 Radiation damage in silicon surface barrier detec- 
tors. Kraner, H.W.; Kraus, D.; Ludlam, T.; Renardy. 
(Brookhaven National Laboratory Upton, New York 
11973). pp 65-70 of Miniaturization of high-energy physics 
detectors. Vol. 14. Stefanini, A. New York, NY; Plenum 
Publishing Corp. (1983). (CONF-8106306—). 

From Meeting on miniaturization of high-energy physics de- 
tectors; Pisa, Italy (1 Jun 1981). 

The causes and device effects expected to be the cause of ra- 
diation damage in silicon detectors are discussed. The status of the 
degradation of carrier lifetime is extrapolated to estimate the effect 
of trapping. Two silicon barrier detectors were purchased, are de- 
scribed, and then tested for charge collection degradation and leak- 
age current. A marked increase in base metal resistivity, and a 
series resistance are noted. A value for the constant for the fast 
neutron-produced leakage effects is determined, and is in agreement 
with that observed, lending some credence to damage constant for- 
mulations. 


44422 X-ray streak crystal spectography. Kauffman, 
R.L.; Brown, T.; Medecki, H. (Lawrence Livermore Na- 
tional Lab., CA). Proceedings of the Society of Photo-Optical 
Instrumentation Engineers; 427: 84-87(1983). Contract W- 
7405-ENG-48. 

An x-ray streaked crystal spectrograph for making time-re- 
solved x-ray spectral measurements has been fabricated. This instru- 
ment can access Bragg angies from 11° to 38° and x-ray spectra 
from 200 eV to greater than 10 keV. Resolving powers, E/AE > 
200 at 1 keV and time resolution less than 20 psec have been dem- 
onstrated. A description of the instrument and an example of the 
data is given. 


44423 Imaging performance of a multiwire proportional 
chamber positron camera. Perez-Mendez, V.; Del Guerra, 
A.; Nelson, W.R.; Tam, K.C. (Lawrence Berkeley Lab., 
CA). pp 8 of Proceedings of the 1st international symposi- 
um on medical imaging and image interpretation ISMIII '82. 
New York, NY; Institute of Electrical and Electronics En- 
gineers, Inc. (1982). Contract AC03-76SF00098. 

A new design - fully three dimensional - Positron Camera is 
presented, made of six MultiWire Proportional Chamber modules 
arranged to form the lateral surface of a hexagonal prism. A true 
coincidence rate of 56000 c/s is expected with an equal accidental 
rate for a 400 pCi activity uniformly distributed in a ~31 water 
phantom. A detailed Monte Carlo program has been used to inves- 
tigate the dependence of the spatial resolution on the geometrical 
and physical parameters. A spatial resolution of 4.8 mm FWHM 
has been obtained for a ‘°F point-like source in a 10 cm radius 
water phantom. The main properties of the limited angle recon- 
struction algorithms are described in relation to the proposed detec- 
tor geometry. 43 references, 3 figures, 4 tables. 
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4402 Radiation Effects On Instrument Components, 
Instruments, Or Electronic Systems 


REFER ALSO TO CITATION(S) 44020043994, 44421 


44424 (HMI-B—399) Effects of radiation on MOS struc- 
tures and silicon devices. Braeunig, D.; Fahrner, W. (Hahn- 
Meitner-Institut fuer Kernforschung Berlin G.m.b.H. (Ger- 
many, F.R.). Bereich Datenverarbeitung und Elektronik). 
Feb 1983. 70p. NTIS (US Sales Only), PC A04/MF AOl1. 
File Number DE84751618. 

A comprehensive view of radiation effects on MOS struc- 
tures and silicon devices is given. In the introduction, the interac- 
tion of radiation with semiconductor material is presented. In the 
next section, the electrical degradation of semiconductor devices 
due to this interaction is discussed. The commonly used hardening 
techniques are shown. The last section deals with testing of radi- 
ation hardness of devices. 


44425 (N—83-35377) Radiation hardness of Efratom M- 
100 rubidium frequency standard. English, T.C.; Vorwerk, 
H.; Rudie, N.J. (Efratom Systems Corp., Irvine, CA 
(USA)). Feb 1983. 29p. NTIS, PC A99/MF AOI. 

The effects of nuclear radiation on rubidium gas cell fre- 
quency standards and components are presented, including the re- 
sults of recent tests where a continuously operating rubidium fre- 
quency standard (Effratom, Model M-100) was subjected to simul- 
taneous neutron/gamma radiation. At the highest neutron fluence 
7.5 10 to the 12th power n/sq cm and total dose 11 krad(Si) tested, 
the unit operated satisfactorily. The total frequency change over 
the 2 1/2 hour test period due to all causes, including repeated re- 
traction from and insertion into the reactor, was less than 1 x 10 to 
the -10th power. The effects of combined neutron/gamma radiation 
on rubidium frequency standard physics package components were 
also studied, and the results are presented. 


44426 (SAND—84-0679C) AlGaAs/Ga/As radiation 
hardened photodiodes. Wiczer, J.J.; Barnes, C.E.; Fischer, 
T.A.; Dawson, L.R.; Zipperian, T.E. (Sandia National 
Labs., Albuquerque, NM (USA)). 1984. Contract AC04- 
76DP00789. 22p. (CONF-840872—22). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE84016621. 

From SPIE annual technical symposium; San Diego, CA, 
USA (19 Aug 1984). 

We report on AlGaAs/GaAs double heterojunction photo- 
diodes designed and fabricated to be resistant to the effects of ioniz- 
ing-radiation. The work described here includes new results com- 
paring optimized, AlGaAs/GaAs photodiodes grown with two dif- 
ferent growth processes: liquid phase epitaxy and molecular beam 
epitaxy. These devices were processed with similar photolithogra- 
phic masks and exposed to high energy neutrons, electrons, and 
photons. Electrical and optical characterizations were completed 


before and after each irradiation; degradation trends are reported. 
10 references. 


44427 (SAND—84-0788C) Radiation response of a radi- 
ation-hardened Si photodiode incorporating a sinker diffusion. 
Fischer, T.A.; Wiczer, J.J. (Sandia National Labs., Albu- 
querque, NM (USA)). 1984. Contract AC04-76DP00789. 6p. 
(CONF-840872—25). NTIS, PC A02/MF A0l1; 1; GPO 
Dep. File Number DE84016785. 

From SPIE annual technical symposium; San Diego, CA, 
USA (19 Aug 1984). 

Portions are illegible in microfiche products. 

A commercially available, epitaxially-grown, Si photodiode 
was irradited with 18 MeV electrons, 1 to 10 MeV x-rays, and neu- 
trons from a pulsed reactor. The device structure is given, the radi- 
ation-hardened design features are discussed and their inherent limi- 
tations are identified. The ionizing radiation sensitivity and neutron- 
induced, permanent damage to quantum efficiency and leakage cur- 
rent have been measured. Empirical fits to the data‘are presented to 
aid optoelectronic sub-system designers in predicting device per- 
formance in various radiation environments. 
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REFER ALSO TO CITATION(S) 44030042606, 44229, 44494, 45149, 45291 


44428 (CONF-841058—3) Portable microprocessor-con- 
trolled instrument for sensing, identifying, and monitoring 
gaseous chemicals. Stetter, J.R.; Zaromb, S.; Penrose, W.R. 
(Argonne National Lab., IL (USA)). 1984. Contract W-31- 
109-ENG-38. 2p. NTIS, PC A02/MF A0O1; 1; GPO Dep. 
File Number DE84013431. 

From Fall meeting of the Electrochemical Society; New Or- 
leans, LA, US (7 Oct 1984). 

Portions are illegible in microfiche products. 

To protect US Coast Guard personnel from exposure to haz- 
ardous chemicals, we are developing a portable detector that re- 
sponds promptly to many different compounds, identifies the de- 
tected compounds, and monitors their concentrations. One of the 
initial tasks was to select the detection method(s) most likely to 
meet the sponsor’s objectives. Of the various methods considered, 
amperometric gas sensing offered the best prospects. One signifi- 
cant task was to extend the applicability of amperometric toxic-gas 
sensors to electrochemically inactive species. This was achieved by 
exposing the electrochemically inactive constituents to heated, 
noble-metal catalysts before introducing them to the amperometric 
sensor. This breakthrough laid the groundwork for development of 
a prototype instrument based on an array of four amperometric 
toxic gas sensors and two heated noble-metal filaments. The four 
sensors can be rapidly switched to one of several operating modes. 
In practice, four modes and four sensors yield 16 measured param- 
eters (16 independent data channels). 


44429 (EGG—10282-1053) Application of commercial 
star couplers to increase signal dynamic range. Whitcomb, 
B.M.; Smiley, V.N.; Flurer, R.L.; Nelson, L.K. (EG and G 
Energy Measurements, Inc., Las Vegas, NV (USA)). 1984. 
Contract AC08-83NV10282. 7p. (CONF-840872—17). 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE84014769. 

From SPIE annual technical symposium; San Diego, CA, 
USA (19 Aug 1984). 

Portions are illegible in microfiche products. 

Fused biconical tapered (FBT) fiber optic star couplers have 
been used in a variety of applications at the Nevada Test Site 
(NTS) in several diagnostic experiments to provide increased dy- 
namic range for the recording devices or to divide the available 
signal between different recording devices. A number of installation 
problems have been manifested in this application of FBT couplers. 
The most severe problem results from the modal selection mecha- 
nism inherent in the design of FBT couplers. Substantial work has 
been done to characterize a variety of commercial couplers for this 
application. 


44430 (INIS-mf—9005, pp 14) Outlook on development 
and trend of microprocessor based radiological instrumenta- 
tion. Koturovic, A.M.; Vukanovic, R.B. (Institut za Nuk- 
learne Nauke Boris Kidric, Belgrade (Yugoslavia)). 1983. 
NTIS (US Sales Only), PC AO7/MF AOl1. File Number 
T184780512. (CONF-830995—Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44431 (JINR—13-83-162) XL-100S microprogrammable 
processor. Gorbunov, N.V.; Guzik, Z.; Sutulin, V.A.; For- 
ytski, A. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of High Energy). 1983. 12p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE84703021. 

The XL-100S microprogrammable processor providing the 
multiprocessor operation mode in the XL system crate is described. 
The processor meets the EUR 6500 CAMAC standards, address up 
to 4 Mbyte memory, and interacts with 7 CAMAC branchas. Eight 
external requests initiate operations preset by a sequence of micro- 
commands in a memory of the capacity up to 64 kwords of 32-Git. 
The microprocessor architecture allows one to emulate commands 
of the majority of mini- or micro-computers, including floating 
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point operations. The XL-100S processor may be used in various 
branches of experimental physics: for physical experiment apparatus 
control, fast selection of useful physical events, organization of the 
of input/output operations, organization of direct assess to memory 
included, etc. The Am2900 microprocessor set is used as an elemen- 
tary base. The device is made in the form of a single width 
CAMAC module. 8 refs.; 3 figs.; 3 tabs. 


44432 (JINR—R-9-83-784) New variant of the ion-optical 
theory for mass spectrometers. Tarantin, N.I. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Nuclear Reac- 
tions). 1983. 10p. (In Russian). NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE84703005. 

The main aspects and some results concerning the new vari- 
ant of the corpuscular optical theory for the mass spectrometry are 
presented. Simple and compact formulas for the determination of 
the field topography, the effective boundaries, the results of trans- 
formation of charge particle trajectories the first and second orders 
for the magnetic dipole analyzer are given. 17 refs.; 7 figs. 


44433 (LBL—17483) Physics and design of advanced in- 
frared bolometers and photoconductors. Haller, E.E. (Law- 
rence Berkeley Lab., CA (USA)). Jul 1984. Contract AC03- 
76SF00098. 23p. (CONF-840725—6). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE84016883. 

From 3. international conference on infrared physics; 
Zurich, Switzerland (23 Jul 1984). 

Spaceborn infrared telescopes and other very low photon 
flux experiments require photoconductors and bolometers with ever 
increasing sensitivity working at the background limit. Improve- 
ments in the understanding of the physics of these devices, ad- 
vances in semiconductor materials synthesis and device technology, 
and the introduction of new device concepts such as uniaxially 
stressed photoconductors can, in combination, fulfill these new de- 
mands. 


44434 (N-—84-16053) Laboratory automation of a quadru- 
pole mass spectrometer. Thompson, J.M. (Alabama A and M 
i Normal (USA)). Dec 1983. 26p. NTIS, PC A99/MF 

Efforts directed toward interfacing an LSI II bus of a PDP 
11/23 desktop computer with a quadrupole mass spectrometer for 
the purpose of providing a convenient system whereby mass spec- 
tral data, of the products of thermal decomposition, may be rapidly 
acquired and processed under programmed conditions are de- 
scribed. The versatility and operations of the quadrupole mass spec- 
trometer are discussed as well as the procedure for configurating 
the LSI II bus of the PDP 11/23 desktop computer for interfacing 
with the quadrupole mass spectrometer system. Data from the mass 
filter and other units of the spectrometer are digitally transferred to 


the computer whereupon mass spectral data and related data are 
generated. 


44435 (SAND—84-0854C) InAsSb strained-layer super- 
lattices (SLSs) for long wavelength detector applications. Os- 
bourn, G.C.; Zipperian, T.E. (Sandia National Labs., Albu- 
querque, NM (USA)). 1984. Contract AC04-76DP00789. 8p. 
(CONF-840880—1). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE84016111. 

From IRIS specialty group on infrared detectors; Seattle, 
WA, USA (14 Aug 1984). 

InAsSb strained-layer superlattices (SLS's) are proposed as 
novel III-V semiconductor materials with the potential for long 
wavelength intrinsic detector applications. Theoretical studies indi- 
cate that the wavelength cutoff of InAso 4Sbo 6/InAs/sub 1-y/Sb/ 
sub y/SLSs .with y> 0.73 can be extended to 12 pm at 77K 
through the intentional use of layer strains. These new materials 
may avoid many of the growth and stability problems associated 
with HgCdTe and may lead to more reproducible and dependable 
long-wavelength ir arrays. This work builds upon successful SLS ir 
detector studies that have been performed in the InGaAs/GaAs 
material system. 
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44436 (UCRL—90363) Combining pole and ramp-based 
techniques for target identification. Miller, E.K.; Clark, 
G.A.; Poe, G.D.; Cook, B.D.; Jackson, J.A. (Lawrence 
Livermore National Lab., CA (USA)). Aug 1984. Contract 
W-7405-ENG-48. 25p. (CONF-8410132—1). NTIS, PC 
A02/MF A01; 1; GPO Dep. File Number DE84016557. 

From 35. symposium of the Advisory Group for Aerospace 
Research and Development (AGARD); London, UK (8 Oct 1984). 

Portions are illegible in microfiche products. 

The problem of deducing the geometry and electrical char- 
acteristics of a radar target from its scattered fields is one of con- 
tinuing interest. This general problem is one which may be decom- 
posed into a sequence of problems of increasing difficulty, as: (1) 
detection; (2) classification; (3) identification; and (4) imaging or in- 
version. Generally speaking, the amount of data which is needed, 
and the amount of processing that data will require, can be expect- 
ed to grow commensurately with the specificity and confidence in 
the answer being sought. The general inverse problem is by far the 
most difficult of those listed above. Fortunately, many problems of 
practical importance do not require the most general answer. For 
example, airborne radar targets naturally fall into one or more of a 
few sets, i.e., friend or foe, missile or aircraft, etc. In such circum- 
stances, their classification and identification (C/I) can be based less 
on a rigorous inverse approach and more on whether their radar 
signatures match prestored information about the targets of poten- 
tial interest. This prestored information is usually given as a set of 
parameters, or feature set. The success of such an approach will 
depend in part on the degree to which the features span the space 
of target-radar and target-geometry characteristics, individually and 
as a set. When the features chosen are target-radar characteristics, 
we observe that it is the data domain in which C/I is being at- 
tempted. On the other hand, when the features are derived from 
the radar signature to yield target-geometry characteristics, we see 
that C/I is being pursued in the target domain. Clearly, target- 
domain features would be more desirable, everything else being 
equal, because these are features closer to describing the target in 
ways which are recognizable to human observers. 59 references. 


44437 (UCRL—90416) Laser illuminated nano-second mi- 
croscope. Frank, A.M.; Hein, D.F. (Lawrence Livermore 
National Lab., CA (USA)). 17 Aug 1984. Contract W-7405- 
ENG-48. 9p. (CONF-840887—1). NTIS, PC A02/MF AO1; 
1; GPO Dep. File Number DE84016200. 

From 16. international congress on high speed photography 
and photonics; Strasbourg, France (27 Aug 1984). 

Portions are illegible in microfiche products. 

In high magnification systems laser speckle limits the resolu- 
tion of laser illuminated targets. We have developed a broad band- 
width laser illuminator which substantially reduces the speckle. 
This laser has been incorporated with intensified camera technolo- 
gy and suitable lensing to provide a microscope system with good 
resolution over a 75-mm diameter image. The microscope currently 
has a 2-ns exposure onto film with magnification adjustable between 
5X and 50X. 


44438 (UCRL—90769) Clinical measurements using fiber 
optics and optrodes. Milanovich, F.P.; Hirschfeld, T.B.; 
Wang, F.T.; Klainer, S.M.; Walt, D. (Lawrence Livermore 
National Lab., CA (USA); ST and E Technical Services, 
Inc., San Ramon, CA (USA); Tufts Univ., Medford, MA 
(USA). Dept. of Chemistry). Jul 1984. Contract W-7405- 
ENG-48. 9p. (CONF-840872—7). NTIS, PC A02/MF AO1; 
1; GPO Dep. File Number DE84015043. 

From SPIE annual technical symposium; San Diego, CA, 
USA (19 Aug 1984). 

Portions are illegible in microfiche products. 

Fiber optics, optrodes, and fluorescence spectroscopy have 
been combined to form the new technology of remote fiber fluori- 
metry (RFF). Both in-vivo and in-vitro clinical measurements can . 
be made by using this technique. The optrode, a fiber termination 
with preselected chemical or physical properties, is attached to the 
distal end of the optical fiber so that specific, in-situ measurements 
can be made. RFF systems for pH, blood pressure, oxygen, and 
carbon dioxide are being completed, and other optrodes are in the 
development stages. 
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44439 Methods for a precision measurement of ionic 
masses and appearance energies using the -laser time- 
of-flight atom probe. Tsong, T.T.; Liou, Y.; McLane, S.B. 
(Department of Physics, The Pennsylvania State University, 
University Park, Pennsylvania 16802). Review of Scientific 
Instruments; 55: No. 8, 1246-1254(Aug 1984). Contract 
AC02-81ER10857. 

An attempt has been made to use the pulsed-laser time-of- 
flight atom probe for a precision measurement of ionic masses and 
the critical energy deficits, or the appearance energies, of field 
emitted ions. For this purpose methods for determining accurately 
the flight-path constant and the time-delay constant of the atom 
probe have been devised. Using 300-ps laser pulses and a digital 
electronic timer of 1-ns resolution and a flight path of slightly over 
4 m, ionic masses of pulsed-laser field desorbed gaseous ions can be 
measured with an accuracy of better than 0.0005 to 0.003 amu for 
ions of low to intermediate masses. For multiply charged field 
evaporated heavy metal ions, the accuracy is not as good due 
mainly to the very limited number of ions which can be collected 
at a given low emitter voltage. The accuracy of measuring the criti- 
cal energy deficit depends on the emitter voltage, and the mass and 
the charge of the ions. It ranges from ~0.3 eV for singly charged, 
heavy gas ions at a low emitter voltage to a few electron volts for 
multiply charged metal ions at a high emitter voltage. The preci- 
sion of this instrument in these measurements can be further im- 
proved by over a factor of 10 simply by using laser pulses of short- 
er duration and an electronic timer of better resolution. These units 
are now commercially available. Using this pulsed-laser field ion 
emission technique, those solids which can be formed into a field 
ion emitter and those gases which can be field adsorbed on an emit- 
ter surface can be studied. The technique also has a very high sensi- 
tivity. 


44440 Optical shutters using microchannel plate (MCP) 
intensifier tubes. Kotecki, D.E.; Lear, R. (Lawrence Liver- 
more National Lab., CA). Proceedings of the Society of Photo- 
Optical Instrumentation Engineers; 427: 62-78(Aug 1983). 
Contract W-7405-ENG-48. 

Optical shutters with exposure times approaching 1 ns have 
been achieved by gating either the photocathode or the microchan- 
nel plate of 18-mm proximity-focused microchannel plate intensifier 
tubes. Measurements are presented of the shutter performance, in- 
cluding the total optical gate, uniformity vs time, resolution, lineari- 
ty, and dynamic range, for a number of intensifier tubes under vari- 
ous types of pulsing configurations. Properties of intensifier tube 
geometry are discussed. Results are also given of a specially modi- 
fied intensifier in which all but a 3 mm x 18 mm portion of the pho- 
tocathode was masked off by an opaque metallic undercoating, 
along with preliminary results of gating third-generation (GaAs 
photocathode) intensifier tubes. A characterization procedure used 
to evaluate the performance of each optical shutter is discussed, 
along with a review of fast electrical pulsers suitable for gating in- 
tensifier tubes. 


44441 Transient temperature measurement _ errors. 
Keltner, N.R.; Bainbridge, B.L. (Sandia National Labs., Al- 
buquerque, NM). pp 7 of Heat transfer conference. Seattle, 
WA; American Society of Mechanical Engineers and Amer- 
ican Institute of Chemical Engineers (1983). (CONF- 
830702—). 

From 21. ASME/AIChE national heat transfer conference; 
Seattle, WA, USA (24 Jul 1983). 

The estimation of transient temperature measurement errors 
is often required to help understand thermal experiments and im- 
prove the accuracy of estimated thermal parameter. Thermal re- 
sponse models used in conjunction with experimental techniques 
are very effective. A hybrid of finite differences and the Unsteady 
Surface Element method is developed and used for modeling tem- 
perature measurements made with intrinsic thermocouples and re- 
sistance temperature detectors. In the latter case, experimental data 
obtained with the Loop Current Step Response method is used to 
estimate model parameters. 19 references. 
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REFER ALSO TO CITATION(S) 45000044451 
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REFER ALSO TO CITATION(S) 45010043909 


44442 (NP—4770432) Prevention of CH, 

caused by fast-moving winning machines. (Commission of the 
European Communities, Brussels (Belgium)). 18 Oct 1982. 
173p. (In German). NTIS (US Sales Only), PC A08/MF 
A01. File Number DE84770432. 

When cutting through coal or rock with continuous miners 
or cutters, sparks or hot surfaces may ignite explosive fuel mixtures, 
causing flames. The studies described aimed at early flame detec- 
tion and at finding suitable measures of extinguishing the flames. 
Both well-tried and newly developed detectors were tested with a 
view to their efficiency with methane/air and methane/air/coal 
dust explosions. 


44443 Bound and free moisture in explosives and plastics. 
Ward, R.L.; Felver, T.; Pyper, J.W. (Lawrence Livermore 
National Lab., CA). Journal of Hazardous Materials; 9: No. 
1, 69-76(Jun 1984). Contract W-7405-ENG-48. 

Proton NMR of Triaminotrinitrobenzene (TATB) and its 
plastic bonded derivatives reveals a Pake doublet spectrum with a 
superimposed mobile water peak. Mobile water concentrations as 
low as 0.25% can be readily measured whereas lower concentra- 
tions become more difficult because of integration and signal to 
noise problems. The authors have not been able to sort out rigidly 
bound water from TATB protons. Care must be taken to eliminate 
materials from the NMR probe that could contribute to the water 
resonance. In particular teflon tape has been found to contribute a 
strong mobile water resonance which overlaps that measured for 
TATB. 


44444 Use of gasimetric, time-to-explosion and isothermal 
differential scanning calorimetry to assess compatibility of 
double-base propellants and epoxy resin systems. Caldwell, 
D.J.; Edwards, J.B.; Keifer, J.R.; Rogers, R.N. (Hercules 
Inc., Magna, UT). Journal of Hazardous Materials; 9: No. 1, 
77-94(Jun 1984). 

Hercules Incorporated has successfully used a compatibility 
screening system to ensure safe manufacture of rocket motors for 
the past 25 years. Recent compatibility tests of double-base propel- 
lant and certain epoxy resin mixtures utilized in rocket motor man- 
ufacture indicated significant incompatibility although the materials 
have been used together successfully for some time. In an effort to 
more fully define the actual thermal hazard of such systems, gasi- 
metric data were generated. These data plus the use of chemical ki- 
netic methods led to the construction of a worst-case situation. Fur- 
ther data were gathered using isothermal differential scanning ca- 
lorimetry and Henkin time-to-explosion testing to determine the po- 
tential for catastrophic self-heating leading to a fire or explosion. 
The use of isothermal DSC and Henkin data is shown to be a valu- 
able method for assessment of compatibility and thermal hazards of 
similar processing materials and to define design solutions as 
needed. 


44445 Effect of crystal orientation on shock initiation 
sensitivity of pentaerythritol tetranitrate explosive. Dick, J.J. 
(Los Alamos National Laboratory, University of California, 
MS J960, Los Alamos, New Mexico 87545). Applied Physics 
Letters; 44: No. 9, 859-861(1 May 1984). 

Pentaerythritol tetranitrate single crystals were shocked in 
four different orientations with the shock direction parallel to the 
<110>, <001>, <101>, or <100> crystallographic directions. 
Input stresses were 8.6 or 12.4 GPa. At 12.4 GPa detonation oc- 
curred in less than 10-mm run distance of the shock for the <110> 
and <001> orientations. For the <101> and <100> orientations, 
denotation was not observed. There is a difference of more than a 
factor of 2 in run distance to detonation with crystal crientation. 
The effect can be understood in terms of the available slip systems 
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in the uniaxial strain associated with plane shock compression. In 
addition, an intermediate velocity transition was observed at 8.6- 
GPa shock stress for <101> orientation. 


44446 Carbon Auger line shape study of nitroaromatic 
explosives. Rogers, J.W. Jr.; Peebles, H.C.; Rye, R.R.; 
Houston, J.E.; Binkley, J.S. (Sandia National Laboratories, 
Albuquerque, New Mexico 87185). Journal of Chemical 
Physics; 80: No. 9, 4513-4520(1 May 1984). Contract AC04- 
76DP00789. 

The C(KVV) Auger line shapes of a series of nitroaromatic 
explosives have been compared to condensed benzene. Energy 
shifts of the pi levels in TNB (1,3,5-trinitrobenzene) and TNT 
(2,4,6-trinitrotoluene) and charge redistribution caused by the reso- 
nance electron withdrawing effect of the nitro groups lead to 
changes in the Auger line shape of transitions involving these levels 
compared to those of benzene. In MATB (1-amino-2,4,6-trinitroben- 
zene), DATB (1,3-diamino-2,4,6-trinitrobenzene), and TATB (1,3,5- 
triamino-2,4,6-trinitrobenzene), the amino groups form resonant 
structures with the aromatic ring and donate charge density into 
the ring pi levels. This more than compensates for the charge densi- 
ty withdrawn by the nitro groups. As a result, an amino-carbon pi 
level is populated which leads to dramatic changes in the energy 
and intensity of the leading edge of the C(KVV) line shape for 
these compounds. Hole-hole correlation in the final state causes 
only small changes in line shape. The relative explosive shock initi- 
ation sensitivity of TNB and TNT, where the intermolecular bond- 
ing is weak, correlates with the observed Auger line shape changes 
and reflects the relative ring stability of these aromatic molecules. 
However, the addition of amino groups in MATB, DATB, and 
TATB decreases the ring bonding, as reflected in the Auger spec- 
tra, in favor of intra- and intermolecular hydrogen bond formation 
and the initiation sensitivity no longer correlates with ring bonding 
strength. 


44447 Subnanosecond measurements of detonation fronts 
in solid high explosives. Sheffield, S.A.; Bloomquist, D.D.; 


Tarver, C.M. (Sandia National Laboratories, Albuquerque, 
New Mexico 87185). Journal of Chemical Physics; 80: No. 8, 
3831-3844(15 Apr 1984). 

Detonation fronts in solid high explosives have been exam- 
ined through measurements of particle velocity histories resulting 
from the interaction of a detonation wave with a thin metal foil 
backed by a water window. Using a high time resolution velocity- 
interferometer system, experiments were conducted on three explo- 
sives: a TATB (1,3,5-triamino-trinitrobenzene)-based explosive 
called PBX-9502, TNT (2,4,6-Trinitrotoluene), and CP (2-{5-cyano- 
tetrazolato} pentaamminecobalt {III} perchlorate). In all cases, det- 
onation-front rise times were found to be less than the 300 ps reso- 
lution of the interferometer system. The thermodynamic state in the 
front of the detonation wave was estimated to be near the unreact- 
ed state determined from an extrapolation of low-pressure unreact- 
ed Hugoniot data for both TNT and PBX-9502 explosives. Com- 
puter calculations based on an ignition and growth model of a Zel- 
dovich—von Neumann—Doering (ZND) detonation wave show 
good agreement with the measurements. By using the unreacted 
Hugoniot and a JWL equation of state for the reaction products, 
we estimated the initial reaction rate in the high explosive after the 
detonation wave front interacted with the foil to be 40 ps! for CP, 
60 ps~* for TNT, and 80 ps‘ for PBX-9502. The shape of the pro- 
files indicates the reaction rate decreases as reaction proceeds. 


44448 Study of shock-induced signals and coherent ef- 
fects in solids by molecular dynamics, Karo, A.M.; Walker, 
F.E.; Cunningham, W.G.; Hardy, J.R. (Lawrence Liver- 
more National Lab., CA). Progress in Astronautics and Aero- 
nautics; 87: 9-21(1982). Contract W-7405-ENG-48. 

Molecular dynamics calculations are presented that address 
the extent of microscopic detail that can be deduced from macro- 
scopic gage measurements of shock propagation in condensed sys- 
tems. The authors have simulated large asymmetrically shock- 
loaded latices, varying the initial temperature of both the loading 
plates and the lattice. Specifically, they have studied triple-shock 
loading of a thin lattice; double-shock loading of the same lattice; 
and triple-shock loading of a thick lattice. In all cases they found 
strong memory effects in that the spall pattern always mirrors the 
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loading history. This is a direct consequence of their two basic re- 
sults: 1) the energy in finite width shocks is only weakly coupled to 
motions transverse to their direction of propagation; and 2) cou- 
pling between shock motion and random thermal motion is relative- 
ly weak, even in lattices that are near their melting temperatures. 


4502 Nuclear 


REFER ALSO TO CITATION(S) 45020044572 


44449 (CONF-840706—3) Electromagnetic pulse and the 
electric power network. Klein, K.W.; Barnes, P.R.; Zain- 
inger, H.W. (Department of Energy, Washington, DC 
(USA). Div. of Electric Energy Systems; Oak Ridge Na- 
tional Lab., TN (USA); Zaininger Engineering Co., San 
Jose, CA (USA)). 1984. Contract AC05-840R21400. 6p. 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE84015403. 

From Power Engineering Society summer meeting; Seattle, 
WA, USA (15 Jul 1984). 

Portions are illegible in microfiche products. 

This paper defines the nuclear electromagnetic pulse (EMP) 
- electric power system interaction problem. A description of high 
altitude EMP (HEMP) characteristics, source region EMP 
(SREMP) characteristics, and magnetohydrodynamics EMP 
(MHD-EMP) characteristics are presented. The results of initial 
calculations of EMP induced surges on electric power transmission 
and distribution lines are presented and compared with lightning in- 
duced surges. Potential EMP impacts on electric power systems are 
discussed, and an overview of the Department of Energy (DOE) 
EMP research program is presented. 


44450 (NVO—282) Analysis of Operation UPSHOT- 
KNOTHOLE nuclear test NANCY radiological and meteoro- 
logical data. Steadman, C.R. Jr.; Kennedy, N.C.; Quinn, 
V.E. (National Oceanic and Atmospheric Administration, 
Las Vegas, NV (USA). Weather Service Nuclear Support 
Office). Jul 1984. Contract AI08-76DP00351. 52p. NTIS, 
PC A04/MF AO1; 1; GPO Dep. File Number DE84014835. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This report describes the Weather Service Nuclear Support 
Office (WSNSO) analyses of the radiological and meteorological 
data collected for the NANCY nuclear test of Operation UPSHOT- 
KNOTHOLE. Inconsistencies in the radiological data and their res- 
olution are discussed. The methods of normalizing the radiological 
data to a standard time, of converting aerial radiological data to 
equivalent ground-level values, and of estimating fallout arrival 
times are presented. The meteorological situation on the event day 
and a few days following is described. A comparison of the 
WSNSO fallout analysis with an analysis performed during the 
1950’s is presented. The radiological data used to derive the 
WSNSO fallout pattern are tabulated in an appendix. 


44451 (ORNL/TM—9223) Preliminary review of the 
TTAPS nuclear winter scenarios. Chester, C.V.; Kornegay, 
F.C.; Perry, A.M. (Oak Ridge National Lab., TN (USA)). 
Jul 1984. Contract AC05-840R21400. 26p. NTIS, PC A03/ 
MF AO1. File Number DE84016575. 

The paper by Turco, Toon, Ackerman, Pollock & Sagan 
(TTAPS) on Global Consequences of Nuclear War was reviewed. 
The possibility of climate upset must be taken seriously but the un- 
certainties are larger than the postulated effects. The effects if real 
would fall more heavily on the Soviet Union than on the US and 
would provide incentive for smaller, more accurate weapons, 
avoiding cities, and earth-penetrating weapons. 


44452 (SAND—84-8009) Proceedings of the critical as- 
sembly area tester symposium. (Sandia National Labs., 
Livermore, CA (USA)). May 1984. Contract AC04- 
76DP00789. 146p. (CONF-8402100—Summ.). NTIS, PC 
A07/MF AO1; 1; GPO Dep. File Number DE84012302. 

From Critical Assembly Area tester symposium; Amarillo, 
TX, USA (22 Feb 1984). 
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Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The Critical Assembly Area (CAA) Tester Symposium was 
held at the Mason and Hanger-Silas Mason Company, Inc. Pantex 
Plant in Amarillo, Texas on February 22 to 23, 1984. The purpose 
of the symposium was to improve cooperation between Department 
of Energy organizations involved in the CAA Tester Program, and 
to discuss ways to enhance the design, fabrication, and control of 
the testers. The meeting was a success and recommendations were 
made for a periodic conference of this type. 


44453 (UCID—20131) Selection of areas for testing in 
the Eleana formation: Paleozoic geology of western Yucca 
Flat. Sweeney, J.J. (Lawrence Livermore National Lab., 
CA (USA)). Jul 1984. Contract W-7405-ENG-48. 34p. 
NTIS, PC A03/MF AOl1; 1; GPO Dep. File Number 
DE84016427. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The Paleozoic geology of NTS is reviewed to select an area 
for underground nuclear testing in shale. Constraints on possible 
areas, dictated by test program requirements and economics, are 
areas with topographic slope less than 5°, depths to working point 
less than 3000 ft., and working points above the water table. The 
rock formation selected is Unit J (argillite) of the Mississippian age 
Eleana Formation. Within NTS, Western Yucca Flat is selected as 
the best area to meet the requirements. Details of the Paleozoic 
structure of western Yucca Flat are presented. The interpretation is 
based on published maps, cross-sections, and reports as well as 
borehole, refraction seismic, and gravity data. In terms of subsur- 
face structure and areas where Eleana Formation Unit J occurs at 
depths between 500 ft to 3000 ft, four possible testing areas are 
identified. The areas are designated here as A, B, C and the Gravi- 
ty High. Available data on the water table (static water level) is 
reviewed for western Yucca Flat area. Depth to the water table in- 
creases from 500 to 600 ft in Area A to 1500 ft or more in the 
Gravity High area. Review of the water table data rules out area A 
and B for testing in argillite above the water table. Area C is rela- 
tively unexplored and water conditions are unknown there. Thus, 
the Gravity High is selected as the most promising area for select- 
ing testing sites. There is a dolomite thrust sheet of unknown thick- 
ness overlying the argillite in the Gravity High area. An explora- 
tion program is proposed to better characterize this structure. Fi- 
nally, recommendations are made for procedures to follow for 
eventual site characterization of a testing site in argillite. 22 refer- 
ences, 12 figures, 1 table. 
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44454 (INIS-mf—9005, pp 21) Radiation and environ- 
mental protection training courses at the Radiation Protection 
Institute of the Austrian Research Center Seibersdorf. 
Schwab, E.; Malasek, A.; Sorantin, H. (Oesterreichisches 
Forschungszentrum Seibersdorf G.m.b.H. Inst. fuer Strah- 
lenschutz). 1983. NTIS (US Sales Only), PC A07/MF AOl1. 
File Number T184780512. (CONF-830995—Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44455 (ORNL—6074) Biomedical and Environmental 
Sciences Program publications, 1983. Gerstner, H.B.; 
Branam, K.M.; Hawthorne, S.W.; Littleton, L.W.; Norman, 
V.S.; Thompson, E.H. (Oak Ridge National Lab., TN 
(USA)). Jun 1984. Contract AC05-840R21400. 81p. NTIS, 
PC A05/MF A01; GPO Dep. File Number DE84016553. 
This bibliography contains 628 references to journal articles, 
books and book chapters, reports, and abstracts. The references are 
sorted by the following divisions: Analytical Chemistry Division, 


Biology Division, Chemical Technology Division, Information Di-, 


vision, Health and Safety Research Division, Instrumentation and 
Controls Division, and Environmental Sciences Division. 
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REFER ALSO TO CITATION(S) 50010044517 


44456 (CONF-841039—1) Variability of short-term eddy- 
correlation estimates of mass exchange. Wesely, M.L.; Hart, 
R.L. (Argonne National Lab., IL (USA)). 1984. Contract 
W-31-109-ENG-38. 26p. NTIS, PC A03/MF A01; GPO 
Dep. File Number DE84007271. 

From Forest environmental measurements conference; Oak 
Ridge, TN, USA (23 Oct 1984). 

The signals from sensors used to measure atmospheric scalar 
fluctuations ordinarily produce characteristic spectra and cospectra 
with vertical wind velocity that are strongly influenced by vertical 
transport processes. Unwanted signal noise generated by some fast- 
response chemical sensors, however, distort the spectra and cospec- 
tra and increase run-to-run variability of eddy-correlation flux esti- 
mates. Instead of data collection, periods of only 30 min needed to 
provide a precision of approximately 10 to 20% in each flux esti- 
mate obtained at heights of 5 to 10 m during typical daytime condi- 
tions, an ensemble derived from several such runs is necessary with 
certain sensors in order to achieve comparable precision. This has 
been the practical experience obtained in numerous experiments 
above various natural surfaces, and is verified to a limited extent by 
both empirical and theoretical investigations. 18 references, 7 fig- 
ures, 4 tables. 


44457 (DOE/EV/10739—1) Climate of the Northern 
Hemisphere, 1851-1900 compared to contemporary climate. 
Third annual report. Bradley, R.S.; Kelly, P.M.; Jones, P.D.; 
Diaz, H.F.; Barry, R.G.; Goodess, C.M. (Massachusetts 
Univ., Amherst (USA); East Anglia Univ. (UK)). Jun 1984. 
Contract AC02-81EV 10739. 23p. NTIS, PC A02/MF AO0Ol1; 
1; GPO Dep. File Number DE84016368. 

Portions are illegible in microfiche products. 

Progress is reported on the following objectives: (1) the syn- 
thesis and documentation of the DOE data bank, including the pro- 
duction of a technical report describing the data bank; (2) gridding 
of the station data and production of an extended Northern Hemi- 
sphere temperature record; (3) preparation of the late 19th century 
gridded data in atlas and/or movie format; and (4) further studies 
of the reliability of the 19th century surface pressure data set. 4 ref- 
erences, 6 figures. (ACR) 


44458 (INIS-mf—9005, pp 110) Application of Monte 
Carlo calculations in environmental modelling. Applicability 
and limitations. Hoffmann, W. (Salzburg Univ. (Austria). 
Inst. fuer Allgemeine Biologie, Biochemie und Biophysik); 
Tschurlovits, M. (Atominstitut der Oesterreichischen Uni- 
versitaeten, Vienna). 1983. NTIS (US Sales Only), PC A07/ 
MF AOl. File Number 1184780512. (CONF-830995— 
Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44459 (KFK—3678) OPTIMA - computation of the opti- 
cal properties of single homogeneous or coated Mie-particles. 
Metzig, G. (Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.). Lab. fuer Aerosolphysik und Filtertechnik 
2). Feb 1984. 77p. (In German). NTIS (US Sales Only), PC 
A05/MF AO1. File Number DE84751786. 

The computation of the scattering properties of single homo- 
geneous or coated Mie-particles is described. The exact Mie-func- 
tions, related to the scattering of electromagnetic waves on dielec- 
tric and partially absorbing spheres, are calculated. By means of the 
complex Mie scattering coefficients all derived quantities may be 
determined, i.e. the Mie-intensity- and -amplitude functions, the ex- 
tinction, scattering, and absorption efficiencies, the Stokes-vectors, 
the degree of polarization etc. An accuracy of four decimal places 
is obtained for complex indices of refraction and size parameters 
corresponding to atmospheric particles illuminated by visible and 
infrared radiation. The possibility to evaluate the scattering proper- 
ties of particle polydispersions is included. A soct particle coated 
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with a water film of different thickness is taken for sample calcula- 
tions. 


44460 (LA-UR—84-1314) Towing tank studies of strati- 
fied flow over ridges and valleys. Lee, J.T.; Barr, S.; 
Lawson, R.E. Jr.; Snyder, W.H.; Marsh, G.L. (Los Alamos 
National Lab., NM (USA); Environmental Protection 
Agency, Research Triangle Park, NC (USA). Environmen- 
tal Sciences Research Lab.; Northrop Services, Inc., Re- 
search Triangle Park, NC (USA)). 1984. Contract W-7405- 
ENG-36. 34p. (CONF-841059—1). NTIS, PC A03/MF 
A01; GPO Dep. File Number DE84011418. 

From 3. American Meteorological Society conference on 
mountain meteorology; Portland, OR, USA (15 Oct 1984). 

Stable atmospheric flow over a ridge and a valley was simu- 
lated in a large towing tank filled with stratified salt water. Flow 
visualization experiments were conducted using colored dye 
streamers and 10 cm high models with sinusoidal cross-sections. 
These experiments provided qualitative data on the structure of the 
flow field over the ridges and within the valley. They also provid- 
ed quantitative data on the height of the dividing streamline which 
separates the fluid that flows over a ridge from that which flows 
around the ends. These data agree with an existing theory based 
upon the potential energy barrier associated with flow over the 
ridge. 9 references, 16 figures. 


44461 (MST-LUFT-A—70) Climatology and air quality 
models. Pt. 18. Project operational meteorological air-quality 
models. Nielsen, L.B. (Miljoestyrelsen, Roskilde (Denmark). 
Luftforureningslab.). Feb 1983. 26p. (In Danish). NTIS (US 
Sales Only), PC A03/MF AO1. File Number DE84750568. 

The historical climate development is followed in Denmark 
by measuring meteorological parameters and analyzing air quality 
models. Wind velocities are measured. Period of 10 years presumed 
for air quality models is insufficient to derive a general description 
of Danish climatology. Use of every third year in a period of 30 
years would result in a better description. 


44462 (N—83-35526) Lidar observations of the El Chi- 
chon aerosol at a southern latitude station. Clemesha, B.R.; 
Simonich, D.M. (Instituto de Pesquisas Espaciais, Sao Jose 
dos Campos (Brazil)). Aug 1983. 1lp. (NPE—2832-PRE/ 
383; CONF-8308157—8). NTIS, PC A02/MF AO1. 

From 18. assembly of the International Union of Geodesy 
and Geophysics; Hamburg, F.R. Germany (15 Aug 1983). 

Lidar measurements at Sao Jose dos Campos show that the 
El Chichon dust cloud had reached this latitude by mid-July, 1982. 
The first measurement made after the eruption showed two layers 
with scattering ratios of 1.8 and 2.7 at 18 and 24 km respectively, as 
compared with preinjection values of about 1.2. These values refer 
to a wavelength of 5890 A, and are for a profile obtained on July 
9th. Measurements made in subsequent months showed large fluctu- 
ations, particularly in the upper layer, where the scattering ratio 
varied between 1.2 and 5. The Lower Layer varied much less than 
the upper, with the result that the integrated backscatter, a measure 
of the total stratospheric aerosol burden, remained rougly constant 
until late August when it increased. The height of the upper layer 
decreased fairly uniformly with time until late November, when it 
reached 20 km, by which time it had merged with the lower layer. 


44463 (NUREG/CR—3874) Near-ground tornado wind 
fields. McDonald, J.R. (Texas Tech Univ., Lubbock (USA). 
Inst. for Disaster Research). Jul 1984. 164p. NTIS, PC 
A08/MF AO1 - GPO* $5.50. File Number T184901819. 

A study of near-ground tornado wind fields has been con- 
ducted by inspecting damage and debris patterns found in tornado 
damage paths. Because there were no significant tornado events (F4 
or greater) during the contract performance period, data from the 
literature and the files of the Institute for Disaster Research were 
used to perform the analyses. The results indicate: (1) maximum 
tornado wind speed ever experienced or expected is in the range of 
250 to 300 mph; (2) appearance of damage, taken by itself, is a mis- 
leading parameter of tornado intensity. Type of construction, age of 
construction, materials and other construction features significantly 
affect structural performance of a building subjected to wind loads 
and should be taken into account in assigning Fujita-Scale ratings; 


ERA-9/21 / 5920 


(3) damage to forests gives a good indication of tornado wind field 
flow patterns, but do not give verifiable values of wind speed; (4) 
factors such as translational speed, wind direction and path width 
affect appearance of damage or a tornado; and (5) even the most 
awesome appearing missiles do not require incredible wind speeds 
to explain them. Some progress in computer simulation of tornado 
missiles have been made. 31 references, 8 figures, 2 tables. 


44464 (UCRL—90550) Comparison between tracer meas- 
urements and model calculations for nighttime drainage flows 
in complex terrain. Foster, K.T.; Dickerson, M.H. (Law- 
rence Livermore National Lab., CA (USA)). Jun 1984. Con- 
tract W-7405-ENG-48. 5p. (CONF-841059—5). NTIS, PC 
A02/MF AOI; 1; GPO Dep. File Number DE84014709. 

From 3. American Meteorological Society conference on 
mountain meteorology; Portland, OR, USA (15 Oct 1984). 

Portions are illegible in microfiche products. 

Results from a series of field experiments in the Geysers area 
of northern California, in which nonreactive tracers were released 
from different locations within or near nighttime drainage flows, 
were used to evaluate a three-dimensional mars-consistent diagnos- 
tic wind field model (MATHEW) and a particle-in-cell transport 
and diffusion model (APDIC). 9 references, 4 figures, 2 tables. 
(ACR) 


44465 (UCRL—90668) Numerical calculations of strati- 
fied Ekman layer flow over ridges with a finite element 
model. Lee, R.L.; Leone, J.M. Jr. (Lawrence Livermore 
National Lab., CA (USA)). Jun 1984. Contract W-7405- 
ENG-48. 6p. (CONF-841059—7). NTIS, PC A02/MF AO1; 
1; GPO Dep. File Number DE84014482. 

From 3. American Meteorological Society conference on 
mountain meteorology; Portland, OR, USA (15 Oct 1984). 

Portions are illegible in microfiche products. 

Stratified viscous flows over idealized two-dimensional 
ridges were simulated. Results are presented which first employ 
periodic lateral boundary conditions and a rigid lid at the top. The 
top condition is then replaced by an open-top boundary condition. 
Finally, several calculations are presented with certain non-periodic 
lateral boundary conditions. 6 references, 4 figures. (ACR) 


44466 (UCRL—90679) Statistical relationships between 
meteorological data stations and implications to diagnostic 
models in complex terrain. Porch, W.M.; Lange, R.; Bennett, 
D.E. (Lawrence Livermore National Lab., CA (USA)). Jun 
1984. Contract W-7405-ENG-48. 6p. (CONF-841059—2). 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE84014380. 

From 3. American Meteorological Society conference on 
mountain meteorology; Portland, OR, USA (15 Oct 1984). 

Portions are illegible in microfiche products. 

Wind speed and direction measurements taken during field 
experiments at the Geyser region in northern California were ana- 
lyzed and characterized for data quality control, representativity, 
model verification, and improved interpolation. 7 references, 4 fig- 
ures. (ACR) 


44467 Average value of correlated time series, with appli- 
cations in dendroclimatology and hydrometeorology. Wigley, 
T.M.L.; Briffa, K.R.; Jones, P.D. (Climatic Research Unit, 
University of East Anglia, Norwich, NR4 7TJ, England). 
0m of Applied Meteorology; 23: No. 2, 201-234(Feb 
1984). 


In a number of areas of applied climatology, time series are 
either averaged to enhance a common underlying signal or com- 
bined to produce area averages. How well, then, does the average 
of a finite number (N) of time series represent the population aver- 
age, and how well will a subset of series represent the N-series av- 
erage? We have answered these questions by deriving formulas for 
1) the correlation coefficient between the average of N time series 
and the average of n such series (where n is an arbitrary subset of 
N) and 2) the correlation between the N-series average and the 
population. We refer to these mean correlations as the subsammple 
signal strength (SSS) and the expressed population signal (EPS). 
They may be expressed in terms of the mean interseries correlation 
coefficient r-barm as SSS = (R-bar/sub  n/,N)?roughly- 
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equaln(1 +(N-1)r-bar)/N(1+(n+1)r-bar), EPS = (R-bar/sub N/ 
)?roughly-equalNr-bar/1+(N-1)r-bar. Similar formulas are given 
relating these mean correlations to the fractional common variance 
which arises as a parameter in analysis of variance. These results 
are applied to determine the increased uncertainty in a tree-ring 
chronology which results when the number of cores used to 
produce the chronology is reduced. Such uncertainty will accrue to 
any climate reconstruction equation that is calibrated using the 
most recent part of the chronology. The method presented can be 
used to define the useful length of tree-ring chronologies for cli- 
mate reconstruction work. 
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REFER ALSO TO CITATION(S) 50020042651, 42655, 42656, 42662, 42737, 
42900, 43088, 43528, 43530, 43748, 44242, 44517, 44533, 44555, 44711, 44715, 
44719, 44725, 44726, 44736 


44468 (BNL—34845) Environmental Chemistry Division 
annual report, 1983. Newman, L. (Brookhaven National 
Lab., Upton, NY (USA)). Jan 1984. Contract AC02- 
76CH00016. 157p. NTIS, PC A08/MF A0O1; 1; GPO Dep. 
File Number DE84016436. 

Portions are illegible in microfiche products. 

The research activities making up the programs in the Envi- 
ronmental Chemistry Division of the Department of Applied Sci- 
ence are presented. Some of the more significant accomplishments 
during 1983 are described and plans for 1984 are discussed briefly. 
Publications for the period are listed and abstracts are provided. 
Research objectives and principal investigators are given for each 
of the active programs. A list of personnel and collaborators during 
the past year is presented. The support distribution for FY 1984 is 
approximately 40% from the Department of Energy (30% Office of 
Health and Environmental Research), 20% other government agen- 
cies, and 40% other agencies (principally from the Electric Power 
Research Institute). 


44469 (BNL—35032) Transformation processes and wet 
deposition on the urban scale. Patrinos, A.A.N.; Tanner, 
R.L.; Brown, R.M. (Brookhaven National Lab., Upton, NY 
(USA)). 1984. Contract AC02-76CH00016. 4p. (CONF- 
841059—9). NTIS, PC A02/MF A0Ol; GPO Dep. File 
Number DE84015294. 


From 3. American Meteorological Society conference on 
mountain meteorology; Portland, OR, USA (15 Oct 1984). 

This paper presents preliminary results from a study address- 
ing the potential contribution of urban emissions to the total acid 
wet deposition load downwind of a large city and the spatial varia- 
bility of this deposition on the suburban-rural scale. Philadelphia 
was chosen as a test site because it has substantial and well-docu- 
mented emissions and because it is sufficiently inland to minimize 
complications from a purely coastal location. Emphasis was placed 
on frontal type precipitation. 12 references, 5 figures. (ACR) 


(BNL—35035) Aircraft measurements of tracer gas 
i Tracer 


during the 1983 Cross Ap Experiment 
(CAPTEX). Raynor, G.S.; Dietz, R.N.; D’Ottavio, T.W. 
(Brookhaven National Lab., Upton, NY (USA)). 1984. Con- 
tract AC02-76CH00016. 6p. (CONF-841059—10). NTIS, PC 
A02/MF AOI; 1; GPO Dep. File Number DE84015292. 

From 3. American Meteorological Society conference on 
mountain meteorology; Portland, OR, USA (15 Oct 1984). 

Portions are illegible in microfiche products. 

The Cross Appalachian Tracer Experiment (CAPTEX) was 
conducted in September and October 1983 to simulate the long- 
range transport and dispersion of air pollutants from known source 
regions. The experimental program included tracer releases, a 
ground-level sampling network, extensive aircraft plume sampling 
flights, trajectory forecasts and augmented meteorological measure- 
ments. This paper briefly describes the program, describes the air- 
craft sampling component in detail, presents representative results, 
and interprets them in terms of meteorological conditions during 
the experimental periods. 4 references, 5 figures, 1 table. (ACR) 
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44471 (BNL—35038) Use of tracers for the study of at- 

chemical and physical transformation processes. 
Schwartz, S.E. (Brookhaven National Lab., Upton, NY 
(USA)). 1984. Contract AC02-76CH00016. 45p. (CONF- 
8405224—-1). NTIS, PC A03/MF AOI; 1; GPO Dep. File 
Number DE84015287. 

From Workshop on atmospheric tracers; Santa Fe, NM, 
USA (21 May 1984). 

Portions are illegible in microfiche products. 

Despite insights afforded by laboratory studies into chemical 
and physical transformation processes in the atmosphere, it remains 
nonetheless desirable to observe the actual occurrence of such 
transformations in the ambient atmosphere and/or to measure the 
rates of these processes. The basis of such studies is observation of 
changes in concentrations of species of interest as a function of 
time, but in essentially all cases this translates into a need to ob- 
serve concentrations as a function of position, the conversion be- 
tween these two variables being the transport wind velocity. How- 
ever, concentration changes resulting from processes other than 
chemical or physical transformation can interfere with the interpre- 
tation of transformation processes that is the objective of the study. 
Potential sources of error include inaccuracy in following an air 
parcel (especially in the presence of a concentration gradient), con- 
centration changes resulting from dilution, and/or failure of an un- 
derlying steady-state assumption. This paper examines the use of 
tracer compounds as a means of avoiding such errors. Applications 
of conservative tracers include use as a Lagrangian marker and/or 
as a concentration standard. Also considered are applications of re- 
active tracer compounds to the study of atmospheric transforma- 
tions. Examples of these several types of application are presented. 


44472 (BNL—51776) a of gaseous puffs emitted in 
the turbulent atmosphere from industrial sources. Levin, A. 
(Brookhaven National Lab., Upton, NY (USA)). Mar 1984. 
Contract AC02-76CH00016. 25p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE84017199. 


Some features of turbulent diffusion, which are important for 
the chemical conversion of the chemically-active pollutants emitted 
in the turbulent atmosphere, are discussed. This discussion is ap- 
plied to the important case of the oxidation of nitric oxide, NO, 
emitted from industrial sources by the atmospheric ozone, Os. Such 
a reaction has been extensively discussed in the scientific literature, 
and there has been emphasis on the fact that the chemical transfor- 
mation at the initial stage is controlled by the rate of the mixing of 
NO with the ambient air rather than by the chemical kinetics. 
There is a nécessity to develop further the theoretical description 
of the mixing processes which occur in portions of NO. The ap- 
proach is applied to the analysis of the turbulent diffusion con- 
trolled conversions in the boundary layer of the atmosphere, in 
which the properties of the quasi-inertial subrange are being taken 
into account. The dependence of the rate of conversion on the rate 
of dissipation of turbulent kinetic energy, €, is considered. 11 refer- 
ences. 


44473 (CONF-840803—9) Formaldehyde emissions from 
consumer and construction products: potential impact on 
indoor formaldehyde concentrations. Matthews, T.G.; Reed, 
T.J.; Tromberg, B.J.; Daffron, C.R.; Hawthorne, A. R. (Oak 
Ridge National Lab., ™ (USA)). 1984. Contract ACO05- 
84OR21400. 8p. NTIS, PC A02/MF A0Ol; 1; GPO Dep. 
File Number DE84016392. 

From 3. international conference on indoor air quality and 
climate; Stockholm, Sweden (20 Aug 1984). 

Portions are illegible in microfiche products. 

The formaldehyde (CH2O) emission rates of combustion 
sources and solid CH2O resin containing products commonly found 
in domestic environments are surveyed. The potential impact of 
these emitters on indoor CH2O concentrations are estimated using 
simple steady-state, indoor pollutant concentration models. The 
strongest contributors to indoor CH2O are pressed-wood products 
and foam insulation containing urea-formaldehyde resins. Combus- 
tion sources and products containing phenol-formaldehyde resins 
are generally weak steady-state emitters. 4 references, 1 figure, 2 
tables. 
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44474 (CONF-840803—10) Environmental dependence of 
formaldehyde emission from pressed-wood products. Mat- 
thews, T.G.; Reed, T.J.; Daffron, C.R.; Hawthorne, A.R. 
(Oak Ridge National Lab., TN (USA)). 1984. Contract 
AC05-840R21400. 7p. NTIS, PC A02/MF A0O1; 1; GPO 
Dep. File Number DE84016593. 

From 3. international conference on indoor air quality and 
climate; Stockholm, Sweden (20 Aug 1984). 

Portions are illegible in microfiche products. 

The influence of temperature, humidity, and formaldehyde 
(CH2O) vapor concentration on CH2O emissions from low emitting 
particleboard underlayment and hardwood plywood paneling 
bonded with urea-formaldehyde resins have been examined using 
environmental chamber experiments. A 10- to 30-fold increase in 
CH2O emissions was observed over the tested range of temperature 
and humidity conditions from 23°C, 50% RH to 38°C, 68% RH. A 
CH:2O emission model has been developed from simple diffusion 
theory applied to the bulk-vapor interphase at the surface of 
pressed-wood products to evaluate the dependence of CH2O emis- 
sions from the test boards on ambient conditions. Significant varia- 
tion is observed in the model coefficients for temperature and hu- 
midity between different products. 3 references, 2 tables. 


44475 (CONF-840803—13) Surface emission monitoring 
of formaldehyde resin-containing products. Matthews, T.G.; 
Reed, T.J.; Tromberg, B.J.; Hawthorne, A.R. (Oak Ridge 
National Lab., TN (USA)). 1984. Contract AC05- 
840R21400. 7p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE84016671. 

From 3. international conference on indoor air quality and 
climate; Stockholm, Sweden (20 Aug 1984). 

A passive surface emission monitor has been developed for 
nondestructive measurement of formaldehyde (CH2O) emission 
rates from CH2O resin-containing materials such as urea-formalde- 
hyde foam insulation (UFFI), pressed-wood products, fibrous glass 
insulation and ceiling tiles. Emitted CH2O is sorbed by a planar dis- 
tribution of 13X molecular sieve supported inside the monitor and 
analyzed using a water-rinse desorption, colorimetric analysis pro- 
cedure. A detection limit of = 0.025 mg CH2O/m7h is achieved 
using a 20.3 cm diameter monitor and a 2-h collection period. 
Measurement of CH2O emission rates from pressed-wood products 
and UFFI encased in simulated wall panels show a strong correla- 


tion with reference chamber techniques. 3 references, 2 figures, 1 
table. 


44476 (CONF-840803—14) Residential measurements of 
high volatility organics and their sources. Gammage, R.B.; 
White, D.A.; Gupta, K.C. (Oak Ridge National Lab., TN 
(USA); Consumer Product Safety Commission, Washington, 
DC (USA). Div. of Health Effects). 1984. Contract AC05- 
840R21400. 9p. NTIS, PC A02/MF A0O1; 1; GPO Dep. 
File Number DE84016607. 

From 3. international conference on indoor air quality and 
climate; Stockholm, Sweden (20 Aug 1984). 

Portions are illegible in microfiche products. 

A study is ongoing to measure the levels of volatile organic 
compounds (VOC) inside 40 homes in east Tennessee and identify 
some of their sources. This report focuses on the VOC with boiling 
points below 110°C. Concentrations indoors were usually at least 
tenfold higher than for outdoor air. The highly volatile VOC were 
generally dominated by the presence of gasoline fumes. Attached 
garages, automobiles, stored gasoline and motor oil were responsi- 
ble for the ubiquitousness of these gasoline vapors in indoor air. Air 
drawn into air conditioning ductwork located in attached garages 
proved to be an effective means of funneling gasoline and other 
engine exhaust fumes into the living zones of the house. Other 
types of VOC, including chlorinated VOC and their sources, are 
currently under study. 3 references, 2 figures. 


44477 (CONF-840803—15) Effect of local geology on 
indoor radon levels: a case study. Hawthorne, A.R.; Gam- 
mage, R.B.; Dudney, C.S. (Oak Ridge National Lab., TN 
(USA)). 1984. Contract AC05-840R21400. 8p. NTIS, PC 
A02; 3; GPO Dep. File Number DE84016601. 

From 3. international conference on indoor air quality and 
climate; Stockholm, Sweden (20 Aug 1984). 
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Paper copy only, copy does not permit microfiche produc- 
tion. 

This paper presents the results of radon monitoring in 40 
East Tennessee homes that were a component of a larger study to 
evaluate indoor air quality. Measurements were conducted during 
two 3-month time periods with passive integrating track etch moni- 
tors in each of the forty homes. In a subset of homes, measurements 
were also conducted with a real-time monitor that provided read- 
ings on an hourly basis. The results of the monitoring indicate that 
about 30% of the homes had radon levels were associated with 
local variations in geology; most of the homes having higher levels 
were located on the porous dolomite ridge partially surrounding 
Oak Ridge, Tennessee. 7 references, 3 figures, 2 tables. 


44478 (CONF-841059—4) Climatological variability in 
modeling of long-term regional transport and deposition of air 
pollutants. Shannon, J.D. (Argonne National Lab., IL 
(USA)). 1984. Contract W-31-109-ENG-38. 5p. NTIS, PC 
A02/MF A0O1; 1; GPO Dep. File Number DE84014726. 

From 3. American Meteorological Society conference on 
mountain meteorology; Portland, OR, USA (15 Oct 1984). 

Portions are illegible in microfiche products. 

Two years of meteorological data were used in the Ad- 
vanced Statistical Trajectory Regional Air Pollution (ASTRAP) 
model to estimate deposition for the source-receptor matrix com- 


bination of eleven source regions and nine receptors. 4 references, 
10 tables. (ACR) 


44479 (DOE/ER/60184—T1) Resolution and perform- 
ance of ion mobility spectrometry towards application in com- 
bustion and incineration processes. Technical progress report, 
15 September 1983-1 August 1984. Eiceman, G.A. (New 
Mexico State Univ., Las Cruces (USA). Dept. of Chemis- 
try). Aug 1984. Contract AS04-83ER60184. 36p. NTIS, PC 
A03/MF A0O1; 1; GPO Dep. File Number DE84016289. 

Portions are illegible in microfiche products. 

Ion mobility spectrometry is an atmospheric pressure based 
technique for separation and detection of organic compounds as 
ions in gaseous phase. Restrictions by which IMS has not been de- 
veloped as an analytical tool and applied in combustion and other 
processes include durability and resolution. At NMSU during 1983 
to 1984 a rugged, easily operated, conveniently modified and rapid- 
ly repaired IMS under microcomputer control has been build with 
a final goal of improved operation and resolution with evaluation as 
a stack monitor for organic compounds of environmental signifi- 
cance. In work completed to date, an IMS has been designed and 
build from stock materials and has been successfully operated as a 
device for detection of toxic organic compounds generated in 
vapor phase in the laboratory. Use of an inexpensive computer for 
acquisition of signal and control of certain instrumental parameters 
has been completed or in some parts is near completion. Baseline 
data have been collected on a commercial IMS for reactant ions 
per Karasek’s observation of a parabolic relationship between R 
and E. A similar pattern was also seen in our independent studies 
and was a major goal for the first year of this project. Results were 
additional experimental support for improved resolution using volt- 
age-programmed IMS. Twenty major studies involving major but 
convenient modifications of the IMS were completed toward better 
understanding of contribution to band broadening in the NMSU 
tube. We have developed and will continue to refine a model of 
IMS performance with measured contribution from various instru- 
mental parameters including construction. In work not scheduled 
until next year but already tested this year, emissions in smoke from 
various combustion process have been scanned using IMS. 18 fig- 
ures. 


44480 (DOE/EV/03490—2231) Absolute number concen- 
tration measurement of submicrometer particles. Chen, 
T.H.B. (Rochester Univ., NY (USA). Dept. of Radiation Bi- 
ology and Biophysics). 1982. Contract AC02-76EV03490. 
228p. NTIS, PC Al1l/MF AO1; 1; GPO Dep. File Number 
DE84016269. 

Portions are illegible in microfiche products; Thesis. 

Condensation nuclei in the atmosphere are known to be an 
important factor in the development of clouds, the occurrence of 
rainfall, and the formation of particulate air pollutants that can 





cause undesirable effects on man and his environment. Condensa- 
tion nuclei are invisible and numerous, and their number concentra- 
tion has become the characteristic of interest and has been widely 
studied since the development of the first condensation nuclei 
counter by Aitken in 1888. According to Kyle, the number concen- 
tration of particles in the sensitive volume of an instrument can be 
determined by knowing the distribution of signal output from the 
instrument. He assumed that each signal comes from a different 
random sample taken from a volume in which particles are distrib- 
uted according to Poisson statistics and that each particle contrib- 
utes equally to the signal. A General Electric Condensation Nuclei 
Counter has been adapted to test the feasibility of Kyle’s theory 
under laboratory conditions. As a result, the theory has been modi- 
fied and a correction factor is required for concentration measure- 
ment. Based on the modified theory, a new condensation nuclei 
counter was designed to have the following advantages over the 
widely-used counters: it provides an absolute concentration meas- 
urement; and even a small random fluctuation of nuclei concentra- 
tion can immediately be detected. 150 references, 42 figures, 15 
tables. 


44481 (DOE/EV/10098—5) Seasonal climate scenarios 
for Europe and North America in a high-CO2, warmer world. 
Palutikof, J.P.; Wigley, T.M.L.; Lough, J.M. (East Anglia 
Univ. (UK). School of Environmental Sciences). Aug 1984. 
Contract AC02-79EV 10098. 78p. NTIS, PC A04/MF A011; 
1; GPO Dep. File Number DE84016182. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

As a result of man’s activities, the concentration of CO: in 
the atmosphere has risen substantially since pre-industrial times. 
Future increases in atmospheric carbon dioxide may be expected to 
cause extensive disruptions of the global circulation system, accom- 
panied by continuing and eventually substantial changes in climate. 
This report presents work done in the Climatic Research Unit to 
determine possible patterns of climatic change in Europe and North 
America associated with a global CO2-induced warming. Although 
numerical models and analogues based on warm periods in the geo- 


logical past have been used to simulate the effects of increasing 
CO: on climate, they cannot provide the necessary detail to allow 
scenario development on a regional scale. The scenarios presented 
here are based on warm and cold periods from the twentieth-centu- 
ry instrumental record. Four sets of scenarios were prepared, each 
using different criteria for the selection of data used in the con- 
struction process. 


44482 (LBL—16822) Air washing for the control of form- 
aldehyde in indoor air. Pedersen, B.S.; Fisk, W.J. (Lawrence 
Berkeley Lab., CA (USA)). Feb 1984. Contract AC03- 
76SF00098. 15p. (CONF-840803—5). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE84015994. 

From 3. international conference on indoor air quality and 
climate; Stockholm, Sweden (20 Aug 1984). 

Portions are ‘illegible i in microfiche products. 

Formaldehyde is a common indoor air pollutant that is diffi- 
cult to control. One potentially suitable control technique for 
indoor formaldehyde is air washing: the absorption of formalde- 
hyde by a liquid. In this report we present a mathematical model of 
an air washer, describe tests of two air washers, and compare the 
energy required for controlling formaldehyde concentrations by 
ventilation and by air washing. The two experimental air washers 
tested employed water as the washing liquid and incorporated a re- 
frigeration system to control the humidity of the outlet airstream. 
Air flow rates through the air washers were 100 to 160 I/s and inlet 
formaldehyde concentrations were 80 to 480 ng/l. The formalde- 
hyde removal efficiencies of the two designs were 0.36 to 0.47 and 
0.30 to 0.63. Results show that an air washer with reasonable 
power and water requirements can effectively remove formalde- 
hyde from indoor air. 5 references, 1 figure. 


44483 (LBL—17594) Volatile organic emissions from ad- 
hesives with indoor applications. Girman, J.R.; Hodgson, 
A.T.; Newton, A.S.; Winkes, A.W. (Lawrence Berkeley 
Lab., CA (USA); Landbouwhogeschool Wageningen (Neth- 
erlands)). Feb 1984. Contract AC03-76SF00098. 12p. 
(CONF-840803—7). NTIS, PC A02/MF A0O1; 1; GPO Dep. 
File Number DE84015965. 
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From 3. international conference on indoor air quality and 
climate; Stockholm, Sweden (20 Aug 1984). 

Portions are illegible in microfiche products. 

Studies have shown that volatile organic compounds (VOC) 
emitted from building materials are a potentially important source 
of indoor air pollution. In this study, we investigated emissions of 
VOC from both solvent- and water-based adhesives. Adhesives 
were applied to an inert substrate and dried for at least a week. 
VOC were cryogenically trapped and identified by GC-MS or sor- 
bent trapped, solvent extracted, and quantified by GC-FID. Among 
the compounds emitted by adhesives were toluene, styrene, and a 
variety of normal, branched, and cyclic alkanes. The measured 
emission rates ranged from below the limit of detection for some 
adhesives to a total alkane emission rate of over 700 pg g ‘h™? for 
a water-based adhesive. A simple, well-mixed tank model was used 
to assess the potential impacts of the adhesives studied and to dem- 
onstrate that adhesives can be significant sources of VOC. 8 refer- 
ences, 1 figure, 2 tables. 


44484 (LBL—17597) Ventilation for control of indoor air 
quality. Fisk, W.J. (Lawrence Berkeley Lab., CA (USA)). 
Feb 1984. Contract AC03-76SF00098. 12p. (CONF- 
840803—3). NTIS, PC A02/MF AOl; 1; GPO Dep. File 
Number DE84015997. 

From 3. international conference on indoor air quality and 
climate; Stockholm, Sweden (20 Aug 1984). 

Portions are illegible in microfiche products. 

Ventilation is widely used to help maintain acceptable indoor 
pollutant concentrations. In this paper, the relationships between 
ventilation rate and indoor concentration are examined by the use 
of mass balance models and measured data. It is shown that the pol- 
lutant source strength and pollutant removal by processes other 
than ventilation can have a large impact on the indoor concentra- 
tion and that maintenance of a typical ventilation rate does not 
ensure an acceptable indoor concentration. The importance of 
avoiding unusually. low ventilation rates and of minimizing pollut- 
ant source strengths is emphasized. 14 references, 4 figures, 1 table. 


44485 (LBL—17599) Passive sampler for water vapor. 
Girman, J.R.; Allen, J.R.; Lee, A.Y. (Lawrence Berkeley 
Lab., CA (USA)). Feb 1984. Contract AC03-76SF00098. 
13p. ‘(CONF- 840803—-6). NTIS, PC A02/MF AOl; 1; GPO 
Dep. File Number DE84015746. 

From. 3. international conference on indoor air quality and 
climate; Stockholm, Sweden (20 Aug 1984). 

Portions are illegible in microfiche products. 

In this preliminary study, we report on improvements made 
to a passive sampler for water vapor and on the results of tests to 
determine its suitability for studies of indoor air quality. Tests com- 
pleted demonstrated precision, accuracy, linear response with expo- 
sure, sensitivity and capacity sufficient for use in large scale studies 
to determine absolute humidities inexpensively. 7 references, 3 fig- 
ures. 


44486 (LBL—17600) Indoor air pollution and inter-room 
pollutant transport due to unvented kerosene-fired space heat- 
ers. Traynor, G.W.; Apte, M.G.; Carruthers, A.R.; Dill- 
worth, J.F.; Grimsrud, D.T.; Thompson, W.T. (Lawrence 
Berkeley Lab., CA (USA); San Francisco State Univ., CA 
(USA). Dept. of Physics and Astronomy). Feb 1984. Con- 
tract AC03-76SF00098. 12p. (CONF-840803—2). NTIS, PC 
A02/MF A011; 1; GPO Dep. File Number DE84015949. 

From 3. international conference on indoor air quality and 
climate; Stockholm, Sweden (20 Aug 1984). 

Portions are illegible in microfiche products. 

Two kerosene-fired space heaters, one white-flame convec- 
tive and one blue-flame radiant, were operated in the master bed- 
room of an unoccupied house under several simulated use condi- 
tions. Tests were conducted with the bedroom door and outside 
window closed, with the door closed and the window open 2.5 cm, 
with the door open 2.5 cm and the window closed, and with the 
door wide open and the window closed. The heaters were operated 
until an 8°C temperature rise was achieved in the room. Increases 
in bedroom concentrations of CO, COz, NO, NOs, and Oz: are re- 
ported. The increases in CO: levels ranged from 2440 to 5440 ppM 
while the increases in NO: levels ranged from 0.12 to 0.60 ppM. In 
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addition, inter-room pollutant transport rates are reported for tests 
conducted with the window closed. While inter-room pollutant 
transport rates were less than 10 m*/h with the bedroom door 
closed, they were 30 +- 10 m*/h with the bedroom door open 2.5 
cm, and ranged from 190 m*/h to 3400 m*/h with the door fully 
open (74 cm). 6 references, 1 figure. 


44487 (LBL—17601) Effectiveness of local ventilation in 
removing simulated pollution from point sources. Revzan, 
K.L. (Lawrence Berkeley Lab., CA (USA)). Feb 1984. 
Contract AC03-76SF00098. 15p. (CONF-840803—1). NTIS, 
PC A02/MF AOI; 1; GPO Dep. File Number DE84016053. 

From 3. international conference on indoor air quality and 
climate; Stockholm, Sweden (20 Aug 1984). 

Portions are ‘illegible i in microfiche products. 

The effectiveness of range hoods and window fans in remov- 
ing indoor pollutants is considered. Tests were conducted in a two- 
room test space with an infiltration rate less than 0.1 hr~’ using 
sulfur hexafluoride as a tracer gas. Range hood tests were carried 
out with heated and unheated tracer gas. In the former case, venti- 
lation efficiency was roughly linear over a range of flow rates from 
10.3 to 60.0 1/sec., the highest measured efficiency being 0.77. With 
unheated tracer as, effectiveness was highly dependent on environ- 
mental conditions. Window fan tests were conducted with the 
source of tracer gas in each of the two rooms, the fan itself remain- 
ing fixed. With the source in the room without the fan, fairly good 
agreement with a mass-balance model was obtained. With the 
source in the same room as the fan, agreement with the model was 
poor. In all cases, the results suggest the importance of free convec- 
tion in pollutant transport. 6 references, 4 figures, 1 table. 


44488 (MST-LUFT-A—74) Numerical treatment of the 
advection-diffusion equation. Pt. 7. Selfadaptive time-discreti- 
zation. Zlatev, Z.; Berkowicz, R.; Prahm, L.P. (Miljoestyr- 
elsen, Roskilde (Denmark). Luftforureningslab.). Mar 1983. 
66p. NTIS (US Sales Only), PC A04/MF AOl. File 
Number DE84750571. 

A mathematical model consisting of two partial differential 
equations is used to study the long-range transport of sulphur diox- 
ide and sulphate over Europe. The discretization of the first-order 
space derivatives ("the advection terms”) is carried out by a pseu- 
dospectral (Fourier) algorithm. A special technique is applied in the 
discretization of the second-order space derivatives (‘the diffusion 
terms”). Two large systems of ordinary differentifal equations are 
solved at each time-step. It is shown that these systems can effi- 
ciently be treated by a variable stepsize variable formula method 
(VSVFM) based on the use of predictor-corrector schemes. The 
stepsize selection strategy and the formula selection strategy are 
discussed in detail. An attempt to carry out an accuracy control 
and a stability control is made. The great efficiency of the VSVFM 
implemented in our software as well as the reliability of the results 
are illustrated by numerical experiments in which real meteorologi- 
cal data (for 1979) at the grid-points of a space domain covering 
the whole of Europe were used. 


44489 (MST-LUFT-A—76) Continous monitoring system 
for SO. and NOsub(x) measurements in the Danish Air-Qual- 
ity Measuring Project. Westerberg, B. (Miljoestyrelsen, Ros- 
kilde (Denmark). Luftforureningslab.). Jul 1983. 69p. (In 
Danish). NTIS (US Sales Only), PC A04/MF AOI. File 
Number DE84750570. 

In a Danish air quality monitoring network, sulphur dioxide 
and nitrogen oxides are contineously monitored at a main station, 
situated in an urban centre. The present report describes the instru- 
mentation, monitors and data acquisition system, employed in the 6 
cities, outside the Greater Copenhagen Area, covered by this net- 
work. Detection of sulphur dioxide utilizes the the UV-fluorescence 
method (MONITOR LABS 8850) and of nitrogen oxides the che- 
miluminescent reaction of nitric oxide with ozone (Monitor Labs 
8840). Ambient air is drawn in 2-2.5 m Teflon tubes to the monitor 
by their associated pumps (ca. 0.5 L/min). The temperature in the 
station is controlled to within +-2degC. As a functional test of 
monitor calibration, zero points are determined. For the SO2-moni- 
tor, results of testing the hydrocarbon scrubber at the routine cali- 
bration by monitoring relatively high concentrations of m-xylene 
are given. For the NOsub(x)-monitor, possible interference by ther- 
mal dissociation of N-compounds are given special attention. The 
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role of water vapour as a possible interferent in both methods are 
investigated. 


44490 (N—83-33381) Long range transport of sulfur in 
the atmosphere and acid rain. (World Meteorological Orga- 
nization, Geneva (Switzerland)). 1983. 57p. NTIS MF A0Ol. 

The environmental effects of acid rain, the European air pol- 
lution monitoring and evaluation program on long range transport 
of pollution, and the health, ecological and aesthetic impact of acid 
deposition were discussed. For individual titles, see N83-33382 
through N83-33384. 


44491 (N—83-33382) Acid rain and its environmental ef- 
fects. Izrael, J.A. (Gidrometeorologicheskii Nauchno- 
Issledovatel’skii Tsentr SSSR, Moscow (USSR)). 1983. 15p. 
NTIS MF Aol. 

The effects of the emission of 200 million tons of sulfur diox- 
ide into the atmosphere each year are summarized. Transport 
theory of sulfur dioxide and its derivatives in the atmosphere is out- 
lined. Chemical transformation in the atmosphere and wash-out are 
described. International cooperation in controlling transboundary 
air pollution is discussed. Measures to combat long range pollution 


are proposed. (ESA) 


44492 (N—83-33383) Review of the European EMEP 
program on the long-range transport of pollution, and some 
ideas on how to treat wet deposition. Smith, F.B. (Meteoro- 
logical Office, Bracknell (UK)). 1983. 20p. NTIS MF AO1. 

A network of air pollution monitoring stations was estab- 
lished across Europe. Meteorological Synthesizing Centers (in Oslo 
and Moscow) developed trajectory models which are run oper- 
ationally to give daily fluxes, concentrations and depositions of 
sulfur polluants. Wet deposition is deduced from rainfall fields 
which are spatially and temperally smoothed. The smoothing re- 
sults in underestimation of transport to distant receptors. Introduc- 
tion of stochastic concepts offers hope of improvement. (ESA) 


44493 (NP—4770435) Simulation of trace-element distri- 
butions in the atmosphere with the aid of one- and two-dimen- 
sional model calculations. Goemer, D. (Goettingen Univ. 
(Germany, F.R.). Mathematisch-Naturwissenschaftliche Fa- 
kultaet). 29 Apr 1983. 131p. (In German). NTIS (US Sales 
Only), PC A07/MF AO1. File Number DE84770435. 

A 1-D-model has been developed from the 2-D-model of the 
University of Oxford in order to study the vertical distributions of 
23 constituents or groups of constituents. The model is able to sim- 
ulate the vertical profiles of the trace gases in a reasonable way, 
although there are differences between calculated N2Os-, NOs-, 
HOCI- and H2O>-profiles and measured ones. HOC] and H2O: are 
influenced by the amount of H2O which is assumed to be constant 
in this model. Additionally the influence of the increase of N2O, 
CO2, CH, and NO: (in two different layers) on the ozone content 
has been calculated. The results are slightly lower than those of 
previous studies in the case of N2O but they agree very well for 
NO: and COs. The extension of the methane-carbonmonoxide-cycle 
of the 2-D-model produced a profile for carbon monoxide which 
shows an increase of the mixing ratio of this constituent. 


44494 (NP—4770459) Studies on cascade impactors. 
Wiedemann, R. (Technische Univ. Muenchen (Germany, 
F.R.). Fakultaet fuer Maschinenwesen). 16 Nov 1982. 190p. 
(In German). NTIS > Sales Only), PC A09/MF AOl1. 
File Number DE84770459 

The sensitivity and precision of cascade impactors were 
tested using a pilot plant. Sedimentation analysis served as the ref- 
erence measurement procedure. Satisfactory agreement with the 
reference measurement procedure and good reproduction of local 
dust mass flows were provided by a gravimetric method of evalua- 
tion in which not only collector plate coating but also wall losses in 
the measuring system could be taken into consideration using a par- 
ticular convention. Wall losses in intake diffusors and special prob- 
lems arising from sampling with suction bends were discussed and 
the problems of extrapolating calibrations based on monodisperse 
particles to real dusts were pointed out. The use of impactors in 
large-scale furnaces was described. 
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44495 (OTA-O—204) Acid rain and transported air pol- 
lutants: implications for public policy. (Office of Technology 
Assessment (U.S. Congress), Washington, DC). Jun 1984. 
Contract AC02-76CH00016;AC05-840R21400. 327p. NTIS, 
PC A15/MF A0l; 1 - GPO; GPO Dep. File Number 
DE84016540. 

Portions are illegible in microfiche products. 

The policy decision to control or not to control transported 
air pollutants (primarily SO/sub x/, NO/sub x/, ozone and hydro- 
carbons) must be based on the risks of resource damage, the risks of 
unwarranted control expenditures, and the distribution of these 
risks among different groups and regions of the country. This study 
describes the tradeoffs implicit in this choice by characterizing the 
extent of the risks, their regional distribution, and the economic sec- 
tors that bear them. It concludes with a list of policy options avail- 
able to Congress for addressing transported air pollutants. Data 
abounds in exhaustive graphs, figures and tables. 


44496 (RFP—3650) HS & E Environmental Sciences 
semiannual progress report for 1982, January-July. Hunt, 
D.C.; Campbell, G.W. (Rockwell International Corp., 
Golden, CO. (USA). Rocky Flats Plant). 25 Jun 1984. Con- 
tract AC04-76DP03533. 47p. NTIS, PC A03/MF AOl; 1; 
GPO Dep. File Number DE84016183. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This report summarizes research and evaluation activities for 
the Environmental Sciences Branch from January 1, 1982 to July 1, 
1982. Progress in five primary areas of effort is reported: (1) dust 
transport, (2) environmental health, (3) quality assurance of meas- 
urement techniques, (4) beryllium levels in regional soils, and (5) 
evaluation of actual and hypothetical Plantsite incidents. Progress is 
also described in programs dealing with (1) Plant land management, 
(2) distribution of transuranium (TRU) elements in sediments, and 
(3) alpha-emitter composition of Plantsite pond waters. 25 refer- 
ences, 18 figures, 14 tables. 


44497 (SAND—84-1701C) New physical Lagrangian 
tracer. Zak, B.D. (Sandia National Labs., Albuquerque, NM 
(USA)). 1984. Contract AC04-76DP00789. Sp. (CONF- 
8405224—2). NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File 
Number DE84016212. 

From Workshop on atmospheric tracers; Santa Fe, NM, 
USA (21 May 1984). 

Portions are illegible in microfiche products. 

A physical Lagrangian tracer will be operational and avail- 
able for use within the near future. The tracer is an adjustable 
buoyancy constant volume balloon with an onboard microprocessor 
to serve an appropriate array of sensors, and to control buoyancy. 
Tracking and data reporting is to be accomplished via the ARGOS 
satellite-borne data system, yielding both a local and a world-wide 
capability. 5 references, 1 figure. 


44498 (UCRL—90747) Relationship between model com- 
plexity and data base quality for complex terrain tracer ex- 
periments. Lange, R.; Myrup, L.O. (Lawrence Livermore 
National Lab., CA (USA); California Univ., Davis (USA)). 
Jul 1984. Contract W-7405-ENG-48. 7p. (CONF-841059— 
8). NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE84015022. 

From 3. American Meteorological Society conference on 
mountain meteorology; Portland, OR, USA (15 Oct 1984). 

The relationship between numerical air quality model com- 
plexity and experimental data base quality (density) was examined 
for tracer scenarios in complex terrain under stable nighttime con- 
ditions. To eliminate model to model incompatability and resolution 
variables, a single particle-in-cell model was used that can be oper- 
ated in a range of complexity, from a three-dimensional time vari- 
able transport and diffusion model, with terrain, to a simple, steady 
state Gaussian plume model. The experimental data set used, con- 
sists of extensive meteorological data and tracer samples taken 
during a night-time drainage flow release scenario in an 8 km long 
valley. By systematically reducing the information in the meteoro- 
logical part of this data set, a number of data sets of decreasing 
quality were constructed. 8 references, 6 figures, 1 table. 
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44499 Hazardous chemical waste mobilization during de- 
of chemical plants. Schalit, L. (Bechtel Na- 
tional, Inc., P.O. Box 3965, San Francisco, CA 94119). 
Transactions of the American Nuclear Society; 46: 57-58(Jun 
1984). (CONF-840614—). 
From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


44500 Wetfall chemistry studies around a large coal-fired 
power plant in the southeastern United States. Patrinos, 
A.A.N.; Dana, M.T.; Saylor, R.E. (Brookhaven National 
Lab., Upton, NY). Journal of Geophysical Research; 88: No. 
C10, 8585-8612(20 Oct 1983). Contract W-7405-ENG-26. 

A wetfall chemistry study was conducted within a 15-km 
radius of a large coal-fired power plant in the southeastern United 
States. The study was conducted during the winter of 1981 and in- 
cluded event precipitation sampling on a dense network of 31 sta- 
tions, selected air chemistry monitoring at two sites, and extensive 
meteorological measurements. The precipitation samples were ana- 
lyzed for all major inorganic ionic species, including dissolved 
sulfur dioxide. The meteorological network included a preexisting 
network of 49 recording rain gages and four surface windsets, the 
power plant's fully equipped meteorological station, and a bistatic 
acoustic sounder. This paper presents the results from five of the 
sampled storms. Plume washout is evident in most target area sam- 
ples, and sulfur, hydrogen ion, and chloride ion were found to be 
the predominant plume-related species. Concentrations in the affect- 
ed regions exceeded the background levels by up to 100% in the 
case of sulfur and of hydrogen ion, and by up to 145% in the case 
of chloride ion. Two of the storms were characterized by excess 
dissolved SO2 amounts in the target samples; for these storms, scav- 
enging model simulations of dissolved SO2 concentrations indicated 
that deposition of sulfur by SO. scavenging within 12 km was prob- 
ably less than 2% of the total emitted. Based on the measured Cl~ 
in rainwater, an estimate of the source strength (coal Cl content) 
using conventional gas scavenging theory appears reasonable. 22 
figures, 19 tables. 


44501 (ORNL-tr—5154) Methods for determining boron 
fluoride in the atmosphere. Kasparov, A.A.; Kiriy, V.G. 
Translated from Gigiena i Sanitariya ; No. 1-6, 57-59(1972). 
Contract AC05-840R21400. 5p. NTIS, PC A02/MF AOl; 
GPO Dep. File Number DE84015897. DE84015897 

A method for the quantitative determination of BFs in air 
was developed. The method is based on the hydrolysis of BFs. 
Samples are collected by drawing air through water filled porous 
absorbers. Fluorine is driven off and determination of the boron ion 
concentration is made using 1,1-diantrimide as an indicator. 2 refer- 
ences, 1 table. (MF) 


44502 Monitoring atmospheric SO. employing inverse ra- 
dioactive tracers. Bersin, R.L.; Brousaides, F.J.; Hommel, 
C.O. (Tracerlab Keleket, Waltham, MA). Journal of the Air 
Pollution Control Association; 12: 129-137(1962). (CONF- 
610606—). 

From 54. annual APCA meeting; New York, NY, USA (11 
Jun 1961). 

Sulfur dioxide, one of the more important air pollutants, is 
produced by the combustion of sulfur-containing oils and coals. 
Most determinations are based on conductometric methods, which 
are not specific, or colorimetric methods, such as with pararosani- 
line hydrochlorite formaldehyde. The method described here offers 
the potential of development into a simple, portable, rugged, rela- 
tively inexpensive monitor adaptable to laboratory or field use. 
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REFER ALSO TO CITATION(S) 50030042663, 42991, 42997, 42998, 42999, 
43000, 43001, 43002, 43004, 43005, 43006, 43423, 43424, 43425, 44450, 44526, 
44538, 44539, 44542, 44576, 44746, 45274 


44503 (DOE/NV/10162—17) Community Radiation 
Monitoring Program. Annual report, December 1, 1982- 
March 31, 1984. Jones, M.A.; Cooper, E.N. (Nevada Univ., 
Reno (USA). Water Resources Center). 1 May 1984. Con- 
tract ACO8-81NV10162. 110p. NTIS, PC A06/MF AO1; 1; 
GPO Dep. File Number DE84015990. 

Portions are illegible in microfiche products. 

The Community Radiation Monitoring Program is beginning 
its third year as part of the underground nuclear testing safety pro- 
gram developed by the US Department of Energy. The objectives 
of the program are: (1) to include local participation in the federal 
program to protect the health and safety of residents near the 
Nevada Test Site, (2) to augment the existing radiation monitoring 
network, and (3) to improve public understanding of the program 
by direct community involvement. The activities of program per- 
sonnel from December 1, 1982 to March 31, 1984 are descussed and 
future efforts presented. 3 figures, 17 tables. (MF) 


44504 (DPSPU—80-302) Environmental monitoring at 
the Savannah River Plant. Annual report, 1979. Ashley, C.; 
Zeigler, C.C.; Culp, P.A.; Smith, D.L. (Du Pont de Ne- 
mours (E.I.) and Co., Aiken, SC (USA). Savannah River 
Plant). Nov 1982. Contract AC09-76SR00001. 153p. NTIS, 
PC A08/MF AO1; 1; GPO Dep. File Number DE84016342. 

Portions are illegible in microfiche products. 

An extensive surveillance program has been maintained since 
1951 to determine the concentrations of radionuclides in a 1200 
square mile area in the environs of the plant and the radiation expo- 
sure of the population resulting from SRP operations. This docu- 
ment summarizes the 1979 results. The radiation dose at the plant 
perimeter and the population dose in the region from SRP oper- 
ations are very small relative to the dose recieved from naturally 
occurring radiation. The annual average dose in 1979 from atmos- 
pheric releases of radioactive materials was 0.71 mrem at the perim- 
eter (1% of natural background). The maximum dose at the plant 
perimeter was 0.97 mrem. Air and water are the major dispersal 
media for radioactive emissions. Samples representing most seg- 
ments of the environment were monitored. Releases of radioactivity 
from SRP had a very small effect on living plants and animals and 
were too minute to be detectable, and with a few exceptions, con- 
centrations outside the plant boundary were too low to distinguish 
from the natural radioactive background and continuing worldwide 
fallout from nuclear weapons tests. 40 figures, 60 tables. (MF) 


44505 (INIS-mf—9005, pp 105) Investigation on the 
preoperational level of radiation field in the vicinity of PAKS 
nuclear power station. Nemeth, I.; Zombori, P.; Koblinger, 
L.; Andrasi, A. (Hungarian Academy of Sciences, Budapest. 
Central Research Inst. for Physics); German, E.; Kemenes, 
L. (Paks Nuclear Power Station (Hungary)). 1983. NTIS 
(US Sales Only), PC A0O7/MF AOl. File Number 
1184780512. (CONF-830995—Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44506 (INIS-mf—9005, pp 90) Austrian surveillance 
system for environmental radioactivity. Schoenhofer, F.; 
Henrich, E. (Bundesministerium fuer Gesundheit und Um- 
weltschutz, Vienna (Austria)). 1983. NTIS (US Sales Only), 
PC AO7/MF AOl. File Number TI84780512. (CONF- 
830995—Summ.). 


From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 
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44507 (INIS-mf—9005, pp 128) Air-ground correction 
factor for gamma radioactive clouds. Jacob, P.; Paretzke, 
H.G. (Gesellschaft fuer Strahlen- und Umweltforschung 
m.b.H. Muenchen, Neuherberg (Germany, F.R.)). 1983. 
NTIS (US Sales Only), PC A07/MF AOI. File Number 
1184780512. (CONF-830995—Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44508 (INIS-mf—9005, pp 100) Application of a screen 
diffusion battery to measurements of ultrafine ambient ra- 
dioaerosol. Maschek, I.; Szeghalmi, C.; Thek, G. (Orszagos 
Frederic Joliot-Curie Sugarbiologiai es Sugaregeszseguegyi 
Kutato Intezet, Budapest (Hungary)). 1983. NTIS (US Sales 
Only), PC A0O7/MF AOl. File Number 1184780512. 
(CONF-830995—Summ.). 


From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44509 (INIS-mf—9005, pp 112) Radioactivity in surface 
air and fallout around a coal-fired power plant. Bauman, A.; 
Kovac, J. (Yugoslav Academy of Sciences and Arts, 
Zagreb. Inst. for Medical Research). 1983. NTIS (US Sales 
Only), PC AO7/MF AOl. File Number 1184780512. 
(CONF-830995—Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44510 (INIS-mf—9005, pp 127) Fission-nuclide concen- 
trations of ambient aerosol separated by size. Csepregi, T.; 
Kovacs, L.; Maschek, I. (Orszagos Frederic Joliot-Curie Su- 
garbiologiai es Sugaregeszseguegyi Kutato Intezet, Budapest 
(Hungary)); Szterjopulos, K. (Univ. of Sciences, Budapest 
(Hungary)). 1983. NTIS (US Sales Only), PC A07/MF 
AO1. File Number T184780512. (CONF-830995—Summ. ). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44511 (INIS-mf—9005, pp 116) Monitoring of airborne 
radioactivity at Austrian and Hungarian nuclear training re- 
actors. Viragh, E. (Techn. Univ., Budapest (Hungary). Nu- 
clear Training Reactor); Tschirf, E. (Atominstitut der Oes- 
terreichischen Universitaeten, Vienna). 1983. NTIS (US 
Sales Only), PC AO7/MF AO1. File Number T1I84780512. 
(CONF-830995—Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44512 (INIS-mf—9005, pp 109) WL in a building with 
enhanced natural radioactivity. Kovac, J.; Baumann, A. 
(Yugoslav Academy of Sciences and Arts, Zagreb. Inst. for 
Medical Research). 1983. NTIS (US Sales Only), PC A07/ 
MF AOl. File Number T184780512. (CONF-830995— 
Summ.). 


From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44513 (INIS-mf—9005, pp 120) Simple field method for 
measuring radon daughter- and thoron daughter working 
levels in air of dwelling rooms. Toth, A. (Hospital Clinic of 
Baranya County, Pecs (Hungary)). 1983. NTIS (US Sales 
Only), PC AO7/MF AOl. File Number 1184780512. 
(CONF-830995—Summ.). 


From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 





5927 / ERA-9/21 


44514 (INIS-mf—9005, pp 127) Characteristics of mixed 
neutron-gamma radiation field around cyclotrons. Uray, I. 
(Inst. of Nuclear Research of the Hungarian Academy of 
Sciences, Debrecen (Hungary)); Manngard, P. (Turku Univ. 
(Finland)); Probst, H.J.; Heinzelmann, M. (Kernforschung- 
sanlage Juelich G.m.b.H. (Germany, F.R.)). 1983. NTIS 
(US Sales Only), PC A0O7/MF AOl. File Number 
1184780512. (CONF-830995—Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44515 (INIS-mf—9005, pp 129) Comparison of aerosol 
monitoring devices using microprocessors to bandfilter 
system. Mueck, K. (Oesterreichisches Forschungszentrum 
Seibersdorf G.m.b.H. ASTRA-Reaktorinstitut). 1983. NTIS 
(US Sales Only), PC AO7/MF AOl. File Number 
1184780512. (CONF-830995—Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44516 (INIS-mf—9005, pp 132) Case study of radon 
daughters product concentrations in a dwelling. Passchier, 
W.F. (Interuniversitair Reactor Inst., Delft (Netherlands)). 
1983. NTIS (US Sales Only), PC A0O7/MF AOl. File 
Number T1I84780512. (CONF-830995—Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44517 (KFK—3629) Dispersion factors - tables and dia- 
grams for the Karlsruhe site. Papadopoulos, D.; Baer, M.; 
Honcu, S. (Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.). Hauptabteilung Sicherheit). Feb 1984. 
69p. (In German). NTIS (US Sales Only), PC A04/MF 
AO1. File Number DE84751810. 

Dispersion experiments were performed az the Nuclear Re- 
search Center for the Karlsruhe site. The evaluation of these ex- 
periments allowed to determine the parameters of lateral or vertical 
atmospheric dispersions. This report is a compilation of tables and 
diagrams showing the dispersion factors calculated with the help of 
the dispersion parameters. These dispersion factors are valid for the 
Karlsruhe site. They have been normalized to 1 m/s wind speed 
and to 1 g/s (or 1 Bq/s) source strength. 


44518 (KFK—3631) EFFDOS - a FORTRAN-77-code 
for the calculation of the effective dose equivalent. Baer, M.; 
Honcu, S.; Huebschmann, W. (Kernforschungszentrum 
Karlsruhe G.m.b.H. (Germany, F.R.). Hauptabteilung Si- 
cherheit). Jan 1984. 66p. (In German). NTIS (US Sales 
Only), PC A04/MF AO1. File Number DE84751603. 

The FORTRAN-77-code EFFDOS calculates the effective 
dose equivalent according to ICRP 26 due to the longterm emission 
of radionuclides into the atmosphere for the following exposure 
pathways: inhalation, ingestion, y-ground irradiation (y-irradiation 
by radionuclides deposited on the ground) and B- or ‘y-submersion 
(irradiation by the passing radioactive cloud). For calculating the 
effective dose equivalent at a single spot it is necessary to put in the 
diffusion factor and - if need be - the washout factor; otherwise 
EFFDOS calculates the input data for the computer codes ISOLA 
III and WOLGA-1, which then are enabled to compute the atmos- 
pheric diffusion, ground deposition and local dose equivalent distri- 
bution for the requested exposure pathway. Atmospheric diffusion, 
deposition and radionuclide transfer are calculated according to the 
“Allgemeine Berechnungsgrundlage ....” recommended by the 
German Fed. Ministry of Interior. A sample calculated is added. 


44519 (KFK—3664) Effective dose equivalent to be ex- 
pected in 1984 in the environment of the Karlsruhe Nuclear 
Research Center due to the emission of radioactive substances 
into the atmosphere. Baer, M.; Honcu, S.; Huebschmann, W. 
(Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.). Hauptabteilung Sicherheit). Jan 1984. 38p. (in 
German). NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE84751602. 
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For 1984, it is the first time that the effective dose equivalent 
according to ICRP 26 is being estimated. The limit of the effective 
dose equivalent according to the Basic Safety Standards of the 
Commission of the European Communities is equivalent to the limit 
of the whole body dose equivalent. This report contains the maxi- 
mum effective dose equivalents of adults to be expected in 1984 due 
to the scheduled activity releases from the KNRC and the nuclear 
power station Philippsburg (KKP I and KKP II). The maximum ef- 
fective dose equivalent indicates that the dose limit of 300 pSv/a 
for the whole body dose of adults according to the Radiation Pro- 
tection Order will not be exceeded in 1984 provided the emissions 
remain below the scheduled level. 


44520 (LBL—16823) Transport of radon from soil into 
residences. Nazaroff, W.W.; Nero, A.V. (Lawrence Berke- 
ley Lab., CA (USA)). Feb 1984. Contract AC03-76SF00098. 
15p. (CONF-840803—4). NTIS, PC A02/MF AO!1; 1; GPO 
Dep. File Number DE84015996. 

From 3. international conference on indoor air quality and 
climate; Stockholm, Sweden (20 Aug 1984). 

Portions are illegible in microfiche products. 

To develop effective monitoring and control programs for 
indoor radon it is important to understand the causes of the broad 
range of concentrations that has been observed. Measurements of 
indoor radon concentration and air-exchange rate in dwellings in 
several countries indicate that this variability arises largely from 
differences among structures in the rate of radon entry. Recent evi- 
dence further suggests that the major source of indoor radon in 
many circumstances is the soil adjacent to the building foundation 
and that pressure-driven flow, rather than molecular diffusion, is 
the dominant transport process by which radon enters the build- 
ings. Key factors affecting radon transport from soil are radon pro- 
duction in soil, flow-inducing mechanisms, soil permeability, and 
building substructure type. 24 references, 1 figure. 


44521 (ORNL/CSD—99) RETADD-II: a long-range at- 
mospheric trajectory model with consistent treatment of depo- 
sition loss and species growth and decay. Murphy, B.D.; Ohr, 
S.Y.; Begovich, C.L. (Oak Ridge National Lab., TN 
(USA)). Aug 1984. Contract AC05-840R21400. 37p. NTIS, 
PC E03/MF A01; GPO Dep. File Number DE84016551. 

Includes 1 sheet of 48x reduction microfiche. 

A versatile model is described which estimates long-range 
atmospheric dispersion based on plume trajectories. This model 
allows the treatment of the dispersal from a source at an arbitrary 
height while taking account of plume depletion by dry and wet 
deposition together with the decay of material to successor species. 
The plume depletion, decay and growth equations are solved in an 
efficient manner which can accommodate up to eight pollutants 
(i.e., a parent and seven serial decay products). The code is particu- 
larly suitable for applications involving radioactive chain decay or 
for cases involving chemical species with successor decay products. 
Arbitrary emission rates can be specified for the members of the 
chain or, as is commonly the case, a sole emission rate can be speci- 
fied for the first member. The code uses readily available upper-air 
wind data for the North American continent and it is therefore in- 
tended for the estimation of regional or continental scale dispersion 
patterns. This code is one of a group of codes, the Computerized 
Radiological Risk Investigation System (Baes and Miller, 1981), de- 
signed to simulate the transport of radionuclides through environ- 
mental pathways. 24 references, 5 figures. 


44522 (TVA/PUB—84/57) Environmental radioactivity 
levels, Bellefonte Nuclear Plant. Annual report, 1982. (Ten- 
nessee Valley Authority, Muscle Shoals, AL (USA). Radio- 
logical Health Staff). May 1983. 54p. NTIS, PC A04/MF 
A01. File Number DE84901618. 

The results of a preoperational environmental radiological 
monitoring program carried out during 1982 in the environs of the 
Bellefonte Nuclear Plant are reported. There has been no contribu- 
tion of radioactivity to the environment from plant operations. 
Levels of radioactivity reported are due to natural background ra- 
diation, fallout from nuclear weapons testing, or other nuclear oper- 
ations. 9 figures, 28 tables. (ACR) 
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44523 (WAPD—337) Annual effluent and environmental 
monitoring report for Calendar Year 1983. (Bettis Atomic 
Power Lab., West Mifflin, PA (USA)). Jul 1984. Contract 
AC11-76PN00014. 44p. NTIS, PC A03/MF A0Ol1; 1; GPO 
Dep. File Number DE84015502. 

Portions are illegible in microfiche products. 

The results of the effluent and environmental monitoring 
program for 1983 at the Bettis Laboratory are presented. The re- 
sults obtained from the effluent monitoring program demonstrate 
that the existing procedures for controlling liquid and airborne ef- 
fluents ensure that all such releases during 1983 were made in ac- 
cordance with applicable Federal regulations. Evaluation of the ef- 
fluent and environmental data indicates that the operation of the 
Laboratory continued to have no adverse effect on the quality of 
the environment. Furthermore, a conservative assessment of the ra- 
diation exposure from the small radioactivity releases from the 
Bettis Laboratory demonstrated that the dose estimates were too 
low to measure and were well below the most restrictive dose 
limits prescribed by the Environmental Protection Agency and the 
Department of Energy. 15 references, 1 figure, 5 tables. 


44524 In situ spectrometric measurement of noble gas ra- 
dionuclides. Gogolak, C.V. (U.S. Department of Energy, 
Washington, DC 20545). Transactions of the American Nu- 
clear Society; 46: 75-76(Jun 1984). (CONF-840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


44525 Estimating radionuclide air concentrations near 
buildings: A screening approach. Miller, C.W.; Yildiran, M. 
(Oak Ridge National Laboratory, Oak Ridge, TN 37830). 
Transactions of the American Nuclear Society; 46: 55-57(Jun 
1984). (CONF-840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


5005 Site Resource And Use Studies 


44526 (DP—1679) Climatology of the Savannah River 
Plant site. Hoel, D.D. (Du Pont de Nemours (E.I.) and Co., 
Aiken, SC (USA). Savannah River Lab.). Jun 1984. Con- 
tract AC09-76SR00001. 12ip. NTIS, PC A06/MF AO1; 1; 
GPO Dep. File Number DE84016184. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This document contains information on the climatological 
characteristics of the SRP site, as well as information on relative 
concentrations and deposition for specific radionuclides. 42 refer- 
ences, 42 figures, 45 tables. 


44527 (INIS-mf—8999) Meteorological measurements at 
Kvanefjeld in the period September 1979 - March 1983. Kris- 
tensen, L. (Risoe National Lab., Roskilde (Denmark)). Jun 
1983. 153p. NTIS (US Sales Only), PC A08/MF AO1. File 
Number DE84780384. 

Automated meteorological measurements at two positions in 
the Kvanefjeld area in Southern-west-Greenland were carried out. 
The purpose was to provide information about local climate at 
Kvanefjeld, where uranium mining was to take place. The data 
covering the period September 1979 - March 1983 have been com- 
pilled and a data base is available in a convenient form. One of the 
Stations is situated on a plateau near an approximately 300 in high 
cliff facing south-west. The position of the other station is in the 
middle of the Dyrnaes valey, approximately one kilometer south- 
east of the former mast. The bottom of the valley is sloping ap- 
proximately 1/10 towards south-west. The two stations are identi- 
cal. Each consists of a 20 km high mast with booms for wind speed 
and wind direction measurements mounted at 5, 10 and 21 m. Tem- 
peratures are measured in radiation screens at 2 and 20 m. A Ste- 
venson screen for temperature and humidity measurements is 
mounted at standard height. The two masts are far from sufficient 
for the study of atmospheric transport of pollution in the area, 
however the wind, temperature and humidity statistics can well be 
described by means of the two masts. The climatology of the area 
is described by means of two-dimensional histolograms devided into 
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seasons, time of day, temperature gradients, wind direction and 
wind speed for both stations. Also case studies of some of the most 
spectacular meteorological events in the Dyrnaes-valley are illus- 
trated. (Sv.E.G). . 


5006 Regulations 


REFER ALSO TO CITATION(S) 50060042663, 42887, 42888, 44495, 44678, 
45119 


44528 (INIS-mf—9005, pp 2-3) New IAEA's basic safety 
standards and their implications for optimizing radiation pro- 
tection. Gonzales, A.J. (International Atomic Energy 
Agency, Vienna (Austria)). 1983. NTIS (US Sales Only), 
PC AO7/MF AOl1. File Number 1184780512. (CONF- 
830995—Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44529 (INIS-mf—9005, pp 8) Recent recommendations 
on radiological protection standards in Israel. Gonen, Y.G. 
(Israel Atomic Energy Commission, Tel Aviv); Stern, E. 
(Israel Atomic Energy Commission, Tel Aviv. Licensing 
Div.). 1983. NTIS (US Sales Only), PC A07/MF AO1. File 
Number T184780512. (CONF-830995—Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44530 (INIS-mf—9005, pp 93) Setting release Jimits of 
radioactive materials into the environment. Daw, H.T. {Inter- 
national Atomic Energy Agency, Vienna (Austria)). 1983. 
NTIS (US Sales Only), PC A0O7/MF AOl1. File Number 
1184780512. (CONF-830995—Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44531 (OTA-O—205) Acid rain and transported air pol- 
lutants: implications for public policy. Summary. (Office of 
Technology Assessment (U.S. Congress), Washington, DC). 
Jun 1984. Contract AC02-76CH00016;AC05-840OR21400. 
34p. NTIS, PC A03/MF AOl1; 1 - GPO; GPO Dep. File 
Number DE84016528. 

Portions are illegible in microfiche products. 

The policy decision to control or not to control transported 
air pollutants, therefore, must be based on the risks of resource 
damage, the risks of unwarranted control expenditures, and the dis- 
tribution of these risks among different groups and regions of the 
country. This study describes the tradeoffs implicit in this choice by 
characterizing the extent of the risks, their regional distribution, and 
the economic sectors that bear them. It concludes with a list of 
policy options available to Congress for addressing transported air 
pollutants. 9 figures. 


44532 Critical review of regulations for the control of 
sulfur oxide emissions. Engdahl, R.B. (Battelle Columbus 
Laboratories, OH). Journal of Physical Chemistry; 23: No. 5, 
364-375(May 1973). 

This review is intended to be the opening statement of a dia- 
logue on SO: control in the United States. Topics covered include 
a history of SO. effects and early attempts at control, the evolution 
of emission standards, emission versus ambient standards, and the 
current state of control technology. 
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REFER ALSO TO CITATION(S) 51000044454, 44455 
5101 Basic Studies 


REFER ALSO TO CITATION(S) 51010044458 


44533 (DOE/ER/60197—1) Surging as a potential re- 
sponse of ice sheets to CO2-induced changes in the polar envi- 
ronment (SPICAE). Progress report, January 1-August 31, 
1984. Radok, U. (Cooperative Inst. for Research in Envi- 
ronmental Science, Boulder, CO (USA)). Aug 1984. Con- 
tract AC02-84ER60197. 2ip. NTIS, PC A02/MF AOl; 1; 
GPO Dep. File Number DE84016472. 

Portions are illegible in microfiche products. 

This progress report covers the work accomplished during 
the first eight months of Project SPICAE. The project has two 
major parts, concerned respectively with basic and surging dynam- 
ics of ice sheets. In the first part, preliminary estimates of important 
physical characteristics have been obtained for the West Antarctic 
Ross Ice Shelf Basin (WARISB), assuming it to be in steady-state 
balance. Flowline calculations have been carried out for a cross 
section through West Antarctica to establish the equilibrium states 
of two major ice streams for their current mass balances as well as 
for drastically altered regimes. Work on surging dynamics in the 
second part of the project has involved the delineation of parame- 
ter regions in the Budd-McInnes model which correspond to cyclic 
surging and steady-state fast sliding, respectively, of the two ice 
streams mentioned earlier. 12 references, 8 figures. 


44534 (DOE/EV/02270—12) Mass and energy budgets 
of animals: behavioral and ecological implications. Progress 
report, December 1, 1981-July 1984. Porter, W.P. (Wiscon- 
sin Univ., Madison (USA)). Jul 1984. Contract AC02- 
76EV02270. 28p. NTIS, PC A03/MF A0Ol1; 1; GPO Dep. 
File Number DE84015884. 

Portions are illegible in microfiche products. 

As a result of this year’s field and lab data, we have shifted 
considerable effort into analysis of the interactions between envi- 
ronmental and animal variance and their implications for growth 
and reproduction. We have discovered significant mechanisms for 
mass and energy savings. These savings may, in part, be due to the 
animals’ highly variable physiological and behavioral responses to 
year to year environmental variation. For example, in lizards we 
have found year to year variation in rates of water loss, sprint rate, 
digestive efficiency, body water content and egg water content. In 
deer mice, marmots and prairie dogs we found significant diurnal 
and seasonal changes in body temperature and activity times. Deer 
mice in the field exhibit changes in body temperature of 6 to 20 
degrees in intervals of 15 to 20 minutes. Our calculations show that 
this variability saves 10% or more in energy costs. 


44535 (FWS/OBS—83/31) Seasonal abundance and habi- 
tat-use patterns of coastal bird populations on Padre and 
Mustang Island barrier beaches (following the Ixtoc I oil 
spill). Chapman, B.R. (Corpus Christi State Univ., TX 
(USA). Dept. of Biology). Feb 1984. 83p. NTIS, PC A05/ 
MF AOl1. File Number T184901638. 

The report assesses the impact of the Ixtoc I oil spill on 
coastal bird populations and provides baseline information about the 
distribution and seasonal abundance of the avian species that use 
south Texas beach and nearshore habitats. The report synthesizes 
all available data on waterbirds in the study area, including cen- 
suses made from October 1979 through June 1981. The section on 
results and discussion describes the annual, seasonal, and daily 
cycles of avian abundance, distribution, and diversity. The species 
profiles sections provide distribution, status, seasonal abundance, 
habitat-use patterns, and oil vulnerability information for 26 species. 
115 references, 16 figures, 8 tables. 
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5102 Chemicals Monitoring And Transport 
REFER ALSO TO CITATION(S) 51020044496, 44499, 44555, 44711 


44536 (N—83-33384) Acid deposition: distribution and 
impact. Whelpdale, D.M. (Atmospheric Environment Serv- 
ice, Ottawa, Ontario (Canada)). 1983. 15p. NTIS MF A0O1. 

Pollution monitoring programs in Europe and North Amer- 
ica are described. The effects of acid rain and dry deposition of 
sulfur compounds on human health, buildings, ecocystems, soils, 
and water are discussed. (ESA) 


44537 (ORNL—6044) Mobility of toxic compounds from 
hazardous wastes. Francis, C.W.; Maskarinec, M.P.; Goyert, 
J.C. (Oak Ridge National Lab., TN (USA)). Aug 1984. 
Contract AC05-840OR21400. 241p. NTIS, PC All/MF A0l; 
1; GPO Dep. File Number DE84016743. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

In order to develop an experimental data base from which a 
laboratory extraction procedure (referred to as EP-III) can be se- 
lected to simulate the leaching of an industrial waste co-disposed 
with municipal wastes in a landfill, large-scale field lysimeters filled 
with municipal waste were used to generate a municipal waste 
leachate (MWL), which was then used to leach selected industrial 
wastes under simulated landfill conditions. The concentrations of 
inorganic and organic constituents observed in the industrial waste 
leachates (in excess of the control MWL) were plotted relative to 
their liquid/solid ratio. The preferred laboratory extraction method 
was determined by comparing the concentrations of the inorganic 
and organic constituents in the laboratory extracts to five sets of 
target concentrations established to simulate various leaching sce- 
narios. 39 references, 99 figures, 61 tables. 


5103 Radioactive Materials Monitoring And Transport 


REFER ALSO TO CITATION(S) 51030042974, 42997, 42998, 42999, 43000, 
43001, 43003, 43004, 43005, 43008, 44496, 44504, 44505, 44506, 44514, 44518, 
44519, 44522, 44523, 44746 


44538 (DPSPU—81-302) Environmental monitoring at 
the Savannah River Plant. Annual report, 1986. Zeigler, 
C.C.; Culp, P.A.; Smith, D.L. (Du Pont de Nemours (E.1.) 
and Co., Aiken, SC (USA). Savannah River Plant). Nov 
1983. Contract AC09-76SR00001. 168p. NTIS, PC A08/MF 
A01; 1; GPO Dep. File Number DE84016343. 

Portions are illegible in microfiche products. 

The results of the 1980 Savannah River Plant environmental 
monitoring program are presented. Appendices contain data analy- 
sis and quality control information, minimum detectable levels, 
tabes of environmental sample analyses, and maps of sampling loca- 
tions. Radioactive releases are divided into four categories for com- 
parison with previous releases. The categories are: tritium, noble 
gases, beta and gamma emitters, and total alpha emitters. 34 figures, 
58 tables. 


44539 (DPSPU—83-302) Environmental monitoring at 
the Savannah River Plant. Annual report, 1982. Ashley, C.; 
Padezanin, P.C.; Zeigler, C.C. (Du Pont de Nemours (E.I.) 
and Co., Aiken, SC (USA). Savannah River Plant). Jun 
1984. Contract AC09-76SR00001. 278p. NTIS, PC A13/MF 
A01; 1; GPO Dep. File Number DE84016344. 

Portions are illegible in microfiche products. 

The results of the 1982 Savannah River Plant environmental 
monitoring program are presented. Samples from approximately 
500 locations are analyzed for radiological and/or nonradiological 
materials. 
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44540 (INIS-mf—9005, pp 113) Soil properties investiga- 
tion in Slovenia, related to soil to plant radionuclide and 
stable element transfer factors. Mihailovic, M.; Jersic, A.; 
Smodis, B.; Smerkol, Z.; Brajnik, D.; Juznic, K. (Institut 
Jozef Stefan, Ljubljana (Yugoslavia)). 1983. NTIS (US Sales 
Only), PC A0O7/MF AOl. File Number 1184780512. 
(CONF-830995—Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44541 (INIS-mf—9005, pp 94) Contents of '°’Cs and 
Sr in the samples from the surroundings of the nuclear 
plant. Adjacic, N.; Martic, M. (Institut za Nuklearne Nauke 
Boris Kidric, Belgrade (Yugoslavia)). 1983. NTIS (US Sales 
Only), PC AO7/MF AOI. File Number 1184780512. 
(CONF-830995—Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44542 (INIS-mf—9005, pp 121) Radioactive contamina- 
tion around a cyclotron. Uray, I. (Hungarian Academy of 
Sciences, Debrecen (Hungary) Inst. of Nuclear Research); 
Probst, H.J. (Kernforschungsanlage Juelich G.m.b.H. (Ger- 
many, F.R.). Inst. fuer Kernphysik). 1983. NTIS (US Sales 
Only), PC A0O7/MF AOl. File Number 1184780512. 
(CONF-830995—Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44543 (ORNL—6062/P1) Report on the Oak Ridge 
sewage sludge land-farming experience. Part 1. Data presenta- 
tion. Oakes, T.W.; Braunstein, H.M.; Daniels, K.L.; Ohne- 
sorge, W.F.; Kitchings, J.T.; Alexander, W.A. (Oak Ridge 
National Lab., TN (USA)). Aug 1984. Contract ACO05- 
840R21400. 116p. NTIS, PC A06/MF A01; GPO Dep. File 
Number DE84016684. 

Disposal of sludge from the City of Oak Ridge’s sewage 
treatment facility on a 65-acre site on the Department of Energy's 
Oak Ridge Reservation was initiated in November 1983. On March 
22, 1984, DOE and the City determined that the sludge contained 
radioactive materials. Application of sludge on the Reservation was 
suspended on March 25 and a comprehensive survey and sampling 
plan was instituted to radiologically characterize the disposal site. 
By April 1, a radiation walkover survey had been completed on the 
site and samples of air, water, and soil had been collected to be ana- 
lyzed for the presence of radionuclides. The mean air dose rate, one 
meter above the ground surface, was found to be 13 uR/h with a 
range from about 8 uR/h, which is the usual background level in 
the area, to 21 uR/h. Concentrations of Cs-137 and Co-60, the prin- 
ciple contaminants in the soil, were essentially below the analytical 
detection limits in the air and water. About 350 soil samples were 
collected by extracting cores to a depth of 12 to 15 inches accord- 
ing to a systematic random sampling design. Each core was separat- 
ed into three sections; the top 3 inches, a middle section, and the 
bottom 3 inches to represent layers on the site. The majority of the 
radioactivity was determined to be in the upper 3 inches of soil. A 
statistical treatment of the analytical results provided an estimate of 
the total activity at the site, the vertical distribution of the gamma 
activity, and the areal distribution of the primary radionuclides. A 
total of 170 mCi of activity was estimated as present in the top 3- 
inch layer of the 65-acre site, 69% of which was contributed by 
Co-60 and Cs-137, 23% by U-234 and Sr-90, and 8% by other 
minor radionuclides. 4 references, 12 figures, 43 tables. 


44544 (ORNL—6062/P2) Report on the Oak Ridge 
sewage sludge land-farming experience. Part II. Pathways 
analysis. Oakes, T.W.; Ohnesorge, W.F.; Daniels, K.L.; 
Braunstein, H.M.; Kitchings, J.T.; Alexander, W.A. (Oak 
Ridge National Lab., TN (USA)). Aug 1984. Contract 
AC05-840R21400. 2ip. NTIS, PC A02/MF A0l; GPO 
Dep. File Number DE84016517. 

The data presented in Part I was used to analyze the poten- 
tial hazard to humans from the transport of radioactive material 
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from the sludge disposal area into the surrounding environment. A 
number of environmental pathways were examined to determine 
the possible radiation dose that humans might incur if radionuclides 
from the disposal site were concentrated in an environmental 
medium other than soil. Subsequent to the data assessment, calcula- 
tions were made to delineate the potential dose received from expo- 
sure to five different environmental pathways: (a) direct radiation 
from the field; (b) inhalation of dust emissions from the sludge dis- 
posal area; (c) ingestion of water resulting from radionuclides being 
leached from the soil and transported via surface runoff into 
Melton Hill Lake; (d) ingestion of fish caught in Melton Hill Lake; 
and (e) ingestion of deer meat from animals which might graze on 
the contaminated site. Results of analyses from these four pathways 
showed the total annual exposure to be 4.2 mrem to the endostial 
cells (critical organ) and 1.1 mrem to the total body. 5 references, 7 
tables. 


44545 (PNL-SA—12194) Estimating isotopic ratios, spa- 
tial distribution and inventory of radionuclides at Nuclear 
Sites 201, 219 and 221. Gilbert, R.O.; Simpson, J.C.; Engel, 
D.W.; Kinnison, R.R. (Pacific Northwest Lab., Richland, 
WA (USA)). Mar 1984. Contract AC06-76RL01830. 56p. 
(CONF-830610—5). NTIS, PC A04/MF AO1; 1; GPO Dep. 
File Number DE84015584. 

From Nevada Applied Ecology Group transuranics (and as- 
sociated radionuclides) information conference; Las Vegas, NV, 
USA (28 Jun 1983). 

Portions are illegible in microfiche products. 

For NS201 the estimated average 7° 74°Pu to *41Am ratios 
for vegetation and soil are 7.3 and 11.5, respectively, where the 
241Am data were obtained using wet chemistry. The geometric 
mean Sr to '°7Cs ratios for vegetation and soil at NS201 are esti- 
mated to be 1.1 and 1.9. These results suggest that the true (popula- 
tion) median 7°° 24°Py to 741Am and Sr to 1°7Cs ratios are smaller 
for vegetation than for soil at NS201. For NS219 and NS221 the 
estimated average °° *°Py to *41Am ratios for surface soil at 
NS219 and NS221 are 2.8 and 0.78, respectively. There is an obvi- 
ous statistical difference in the average 7°° 74°Pu to *44Am ratios at 
these sites. The geometric mean °° 74°Py to *41Am ratios for vege- 
tation samples at NS219 and NS221 are estimated to be 3.2 and 
0.82, respectively. The data suggest there may be a difference in the 
239 240Py to 741Am ratios for soil and vegetation at NS219, but not 
at NS221. The geometric mean ®Sr to 1°7Cs ratio for surface ‘soil 
at NS219 and NS221 combined is 0.93. The geometric mean *Sr to 
187Cs ratio for vegetation for the two sites (pooled data) is estimat- 
ed to be 1.8. 43 references, 42 figures, 7 tables. 


5104 Thermal Effluents Monitoring And Transport 


44546 Enhancement of thermal water vapor diffusion in 
soil. Cass, A.; Campbell, G.S.; Jones, T.L. (Washington 
State Univ., Pullman). Soil Science Society of America, Pro- 
ceedings; 48: No. 1, 25-32(Jan-Feb 1984). Contract AC06- 
76RLO1830. 

The enhancement of water wapor diffusion in soil resulting 
from a temperature gradient was determined using a transient state 
thermal conductivity measurement. The method of Parikh ev al. 
(1979) was adapted for this study to allow measurement of the ther- 
mal conductivity as a function of temperature, water content, and 
pressure. The data allowed separation of thermal conductivity from 
thermally induced latent heat transport. Both the mechanistic en- 
hancement factor eta of Philip and de Vries and the phenomenolog- 
ical enhancement factor B of Cary are calculated from the slope of 
the relationship between thermal conductivity and reciprocal rela- 
tive pressure. The enhancement factor, eta approaches 1 for dry 
soil and increases rapidly to values around 10 for a sand and a silt 
loam at water contents above half saturation and temperatures 
above 22°C. At high water content and 3.5° C, eta increased to 15. 
The inflection point water content for the eta vs. saturation curve 
was about twice as high in silt loam as in sand. Measurements con- 
form well to the pattern predicted by a theoretical examination of 
enhancement factor behavior. Experimental results were also com- 
pared with two recent quantitative models of 8 from Jury and 
Letey (1979) and Cary (1979). These model predictions did not 
agree with measured values, nor did they conform to the theoreti- 
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cal limits of 8 derived in this paper except at intermediate satura- 
tion and temperature values. 


5105 Site Resource And Use Studies 
REFER ALSO TO CITATION(S) 51050043083, 44496 


44547 (DOE/EA—0236) Environmental assessment of a 
proposal to acquire land for a buffer zone around Lawrence 
Livermore National Laboratory and Sandia National Labora- 
tories, Livermore. (Lawrence Livermore National Lab., CA 
(USA); USDOE, Washington, DC). Jul 1984. Contract W- 
7405-ENG-48. 55p. NTIS, PC A04/MF A0O1; 1; GPO Dep. 
File Number DE84016416. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The US Department of Energy is planning to acquire land 
adjacent to or in the immediate vicinity of the research center com- 
plex represented by Lawrence Livermore National Laboratory 
(LLNL) and Sandia National Laboratories, Livermore (SNLL). 
The land acquisition will be used to create a buffer zone to enhance 
the physical security of the site. The purpose of this environmental 
assessment is to describe the activities associated with the land ac- 
quisition phase of the Enhanced Site Security Project and to evalu- 
ate potential environmental disruptions. The project site is located 
in a rural area of southeastern Alameda County, California, where 
the primary land use is agriculture; however, the County and/or 
the City of Livermore has zoned much of the project area for in- 
dustrial development. The environmental impacts of the land acqui- 
sition phase of the project include only socioeconomic effects, basi- 
cally stemming from the prevention of industrial development in 
the desired buffer zone; later project phases (construction of securi- 
ty facilities, landscaping, etc.) may include surface disturbance, high 
noise levels, possible increases in site erosion, and decreased air 
quality. These impacts would be temporary and could be mitigated 
in part by standard precautionary measures. 32 references, 12 fig- 
ures, 1 table. 


5106 Regulations 


REFER ALSO TO CITATION(S) 51060043529, 44528, 44529, 44530, 44588, 
44678, 45119 


52 ENVIRONMENTAL SCIENCES, 
AQUATIC 


REFER ALSO TO CITATION(S) 52000044454, 44455 
5201 Basic Studies 


REFER ALSO TO CITATION(S) 52010044458, 44535, 44556 


44548 (DOE/EV/01599—257-Pt.4) Characterization of 
selective light attenuatior by periphyton. Losee, R.F. (Michi- 
gan State Univ., East Lansing (USA). Dept. of Botany and 
Plant Pathology). 1983. Contract AC02-76EV01599. 54p. 
(COO—1599-257-Pt.4; COO—1599-239). NTIS, PC A04/ 
MF A011; GPO Dep. File Number DE84016912. 

Thesis. 

Aquatic habitats are often low-light environments as a conse- 
quence of water column selective light attenuation. Periphyton, 
which consists of algae, bacteria, carbonate crystals, and particulate 
detritus embedded in a mucoid matrix, exhibits great heterogeneity 
in three-dimensional geometry and, therefore, contributes to selec- 
tive light attenuation in a complex manner. Measures of settled per- 
iphyton component absorbances over 10-nm wavebands from 400 
to 750 nm showed that algal photosynthetic pigments, particularly 
chlorophyll a which absorbs light of the wavelengths submersed 
macrophytes utilize most efficiently for photosynthesis, dominated 
light attenuation. Diatom frustules, bacteria, and calcium carbonate 
crystals contributed very little to selective light attenuation. Three- 
dimensional community geometry and distribution of absorbing sub- 
stance effects on light attenuation were investigated by comparing 
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absorbance with the distribution in thickness of settled algae. The 
severity of periphyton light attenuation is a function of community 
components present, component geometry, and distribution of com- 
ponents within the community. 


44549 (FWS/OBS—83/17) Ecology of tidal freshwater 
marshes of the United States east coast: a community profile. 
Odum, W.E.; Smith, T.J. III; Hoover, J.K.; MclIvor, C.C. 
(Virginia Univ., Charlottesville (USA). Dept. of Environ- 
mental Sciences). Jan 1984. 185p. NTIS, PC A09/MF AO! - 
GPO* $5.50. File Number T184901374. 

Tidal freshwater marshes are a distinctive type of estuarine 
ecosystem located upstream from tidal saline marshes and down- 
stream from non-tidal freshwater marshes. They are characterized 
by freshwater or nearly freshwater conditions most of the time, 
flora and fauna dominated by freshwater species, and daily lunar 
tidal flushing. This report examines the ecology of this community 
as it occurs along the Atlantic seaboard from southern New Eng- 
land to northern Florida. This marsh community is heavily influ- 
enced by river flow, which maintains freshwater conditions and de- 
posits sediments high in silt and clay. The plant assemblage in tidal 
freshwater marshes is diverse both in numbers of species and struc- 
tural plant types. Plant community structure is markedly diverse 
spatially and seasonally, and reflects the dynamic processing of 
energy and biomass in the marsh through high productivity, rapid 
decomposition and seasonal nutrient cycling. The diverse niches in 
this heterogeneous environment are exploited by a very diverse 
animal community of as many as 175 species of fish, 102 species of 
amphibians and reptiles, 280 species of birds, and 46 species of 
mammals over the community's broad range. Although fewer spe- 
cies are permanent residents or marsh breeders, use of his commu- 
nity for food and cover is high. This use, coupled with the marshes’ 
capacity to be natural buffers and water filters, argue for their high 
value as natural resources. 349 references, 31 figures, 24 tables. 


44550 (NUREG/CR—3896) Simulation experiments com- 
paring alternative process formulations using a factorial 
design. Kaluzny, S.P.; Swartzman, G.L. (Washington Univ., 
Seattle (USA). Center for Quantitative Science). Jul 1984. 
30p. NTIS, PC A03/MF AOl1 - GPO* $3.50. File Number 
1184901738. 

This paper reviews methods for exploring the differences be- 
tween alternative equations in complex ecosystem models. A facto- 
rial design is proposed as a method for exposing possible interac- 
tions between equation forms in their effect on model output as 
well as to clarify differences between the main candidate equations. 
A number of display methods arising from statistical analysis are 
used including normal Q-Q plots, linear rank plots and interaction 
diagrams. The methods were illustrated using a complex ecosystem 
model of Lake Ontario. We found the methods effective at illustrat- 
ing major differences between equations although several difficul- 
ties arose due to the complexity of the models and the diffuse 
nature of the data supporting model validation. Questions of the 
method for standardization of equation forms so that the compared 
equations are in some way analogous are important. These methods 
are probably most useful in cases where the data are of sufficient 
quality to indicate not only how different equations effect model 
output but also which forms are to be preferred. 18 references, 11 
figures. 


44551 Effects of bryophytes on succession from alkaline 
marsh to Sphagnum bog. Glime, J.M.; Wetzel, R.G.; Kenne- 
dy, B.J. (Michigan State Univ., Hickory Corners). American 
Midland Naturalist; 108: No. 2, 209-223(Oct 1982). Contract 
AC02-76EV01599. 

The alkaline eastern marsh of Lawrence Lake, a marl lake in 
southwestern Michigan, was sampled by randomly placed line tran- 
sects to determine the bryophyte cover and corresponding vascular 
plant zones. Cluster analysis indicated three distinct bryophyte 
zones which correspond with the recognized vascular plant zones. 
Mosses occupied over 50% of the surface in some areas. Invasion 
of Sphagnum, vertical zonation of the mosses on hummocks, zona- 
tion with distance from the lake, the abundance of non-Sphagnum 
moss hummocks, and the ability of the non-Sphagnum species to 
lower the pH of marsh water during laboratory incubations are evi- 
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dence that non-Sphagnum mosses facilitate succession from alkaline 
marsh to Sphagnum bog. 


44552 Influence of dissolved humic materials on carbon 
assimilation and alkaline phosphatase activity in natural algal- 
bacterial assemblages. Stewart, A.J.; Wetzel, R.G. (Michi- 

State Univ., Hickory Corners). Freshwater Biology; 12: 
369-380(1982). Contract AC02-76EV01599. 

Mixed ‘natural assemblages of algae and bacteria exhibited 
lower rates of ‘*C assimilation and high rates of dissimilation of 
recent photosynthate when amended with low concentrations of 
unfractioned dissolved humic material (DHM). The extent of the 
inhibition or stimulation was greatest in the smaller (1-5 ym) assem- 
blage particles. In different algal-bacterial assemblages, additions of 
DHM markedly enhanced community alkaline phosphatase activity 
(APA), particularly under low light regimes. DHM of low appar- 
ent molecular weight was much more stimulatory to both *C as- 
similation and APA than DHM of high apparent molecular weight, 
supporting the belief that DHM molecular weight is an important 
determinant of DHM interactive capacity. Addition of phosphate 
enhanced the disparity in rates of '*C assimilation of samples incu- 
bated under low and high light regimes, increased the rates of *C 
assimilation, and depressed APA. There were indications of interac- 
tions between DHM and phosphorus in several experiments. Two 
hypotheses were invoked to explain increases in APA in response 
to DHM. 


5202 Chemicals Monitoring And Transport 


REFER ALSO TO CITATION(S) 52020042653, 42884, 42992, 43070, 43224, 
43531, 44499, 44523, 44535, 44536, 44559, 44721, 44727 


44553 (BNL—34890) Particle dispersal in the New York 
Bight Apex. Hopkins, T.S.; Dieterle, D.A. (Brookhaven Na- 
tional Lab., Upton, NY (USA)). 1984. Contract AC02- 
76CHO00016. 47p. (CONF-8405226—1). NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE84014564. 

From Symposium on containment fluxes through the coastal 
zone; Nantes, France (14 May 1984). 

Portions are illegible in microfiche products. 

A three-dimensional baroclinic circulation model, in con- 
junction with a particle-in-cell dispersion model, is used to simulate 
the distributions of various sized particles dumped into the New 
York Bight Apex. The flow is forced by seasonally representative 
values of the wind, density, and external sea level fields. Various 
simulation runs are conducted that track ~ 43,000 particles over ~ 
8 day time periods. The movement of the individual particles is 
specified in a Lagrangian sense using interpolated values of the 
modeled Eulerian flow. Particle size and mass distribution is simu- 
lated by assigning of sinking velocities and abundance to corre- 
sponding portions the total particles. The simulation runs are in- 
tended to answer certain waste management questions, such as the 
best and worst environmental conditions for dumping, the dispersal 
patterns for the river-borne effluent, the depositional sorting of par- 
ticles, and the retention and dispersal in the pycnocline. Dispersal 
patterns vary markedly according to forcing conditions, but by no 
means result in random (optimal) geographic distributions. Deposi- 
tional pathways for fine (< 3m/d sinking) and heavy particulates 
are very different. These and other aspects relating to the utility 
and relevance of this model to waste management strategy in the 
New York Bight are discussed. 14 references, 17 figures. 


44554 (EPRI-CS—3629) Groundwater model parameter 
estimation using a stochastic-convective approach. Devary, 
J.L.; Simmons, C.S. (Battelle Pacific Northwest Labs., 
Richland, WA (USA)). Jul 1984. Contract AC06- 
76RL01830. 62p. NTIS, PC A04/MF AO1; 1 - EPRI; GPO 
Dep. File Number DE84016275. 

Portions are illegible in microfiche products. 

In this study we analyze tracer test data from the Borden 
Site in Canada, to estimate the dispersion parameters necessary to 
implement dispersive transport models. An analysis of the chloride 
tracer data revealed that the dispersion coefficients increased sig- 
nificantly in the first 5 meters from the source. Beyond 5 meters a 
constant, asymptotic dispersion coefficient is obtained. Also, in the 
0 to 5 meter range, a lognormal distribution for fluid particle dis- 
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placement in the longitudinal direction fits the tracer data signifi- 
cantly better than the Gaussian distribution does. Beyond 5 meters, 
the Gaussian distribution applies, suggesting traditional convective- 
dispersive transport. This suggests that the transport is progressing 
from an asymmetric, scale-dependent dispersive mechanism to a 
symmetric Gaussian-distributed plume as time progresses. The sto- 
chastic-convective transport approach effectively predicts the scale- 
dependent and asymmetric plume behavior by using the stochastic 
pore velocity field. In this report we also discuss techniques to esti- 
mate spatial covariance functions of the stochastic pore velocity 
field. 130 references, 18 figures, 2 tables. 


44555 (EPRI-EA—3221-Vol.3) Integrated lake-watershed 
acidification study. Volume 3. Lake chemistry program. Final 
report. Galloway, J.N. (Virginia Univ., Charlottesville 
(USA)). Aug 1984. 128p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T184920486. 

As one of a series of reports from the Integrated Lake-Wa- 
tershed Acidification Study, this volume focuses on the acid-base 
chemistry of Woods, Sagamore and Panther Lakes in the Adiron- 
dack Mountains of New York. The lake basins receive similar 
amounts of acid deposition on a per-unit-area and time basis. 
Woods Lake, though, is acidic, Panther is alkaline, and Sagamore is 
in between. Input-output analyses of the lake-watersheds indicate 
that all three, on a yearly basis, are net sinks for acidity and nitrate 
and net sources for Ca**, Mg**, Na*, K*, aqueous aluminum, iron, 
and manganese. The difference in the acidity of the lakes is due to 
different amounts of base cation release in the tributary watersheds. 
The release is highest for the alkaline lake and lowest for the acidic 
lake. Spring acidification during snowmelt is limited to the upper 
meter or two of the lakes and is associated with decreases in the 
base cation concentrations and increases in nitrate. A portion of the 
nitrate appears to be derived internally from the watersheds. 
Among the topical research findings are the importance of includ- 
ing aluminum when computing the acid neutralizing capacity of 
low pH waters, and the lack of release of lead from the lake sedi- 
ments, even upon acidifying the interstitial water to pH 3. 66 refer- 
ences, 41 figures, 7 tables. 


44556 (SI-R—821107-1) Sulfur effluents from thermal 
power plants- An assessment of subsequent water pollution. 


’ The significance of leval sulfur effluents for the surface water 


quality at Oxeloesund. Christophersen, N. (Sentralinstitutt 
for Industriell Forskning, Oslo (Norway)). Mar 1983. 36p. 
(In Norwegian). NTIS (US Sales Only), PC A03/MF AOI. 
File Number DE84750591. 

Estimations of the amounts of sulfur effluents from Oxeloe- 
sund iron works and a planned heat power plant are carried out 
and predictions of the consequences of the work pollution possibili- 
ty are made. However, these predictions are uncertain because of 
lack of knowledge about the hydrochemical processes in the soil 
and the vegetation. A simple mixing model for water in nature is 
presented. Possible changes in the water quality with increasing 
pollution precipitation are discussed. A significant retention of air- 
borne sulfur is registered in the area. Snow melting acidifies the 
surface water but the effects are difficult to estimate due to varying 
yearly conditions. 9 tables, 4 drawings. 


44557 (TVA/ONR/WRF—84/3(b)) Responses of selected 
aquatic biota to discharges from John Sevier Steam-Electric 
Plant, Holston River, Tennessee, 1978-1981. Appendices. 
Dycus, D.L.; Heuer, J.H.; Pasch, R.W.; Tomljanovich, 
D.A.; Wade, D.C.; Wallus, R. (Tennessee Valley Authority, 
Chattanooga (USA). Div. of Air and Water Resources). Jun 
1984. 173p. NTIS, PC A08/MF AOl. File Number 
DE84901505. 

This appendix contains water quality data collected at plank- 
ton stations at the John Sevier Steam-Electric Plant in 1978 and 
1979. (ACR) 


44558 Evidence of deposition of anthropogenic pollutants 
in remote Rocky Mountain lakes. Heit, M.; Klusek, C. 
(Dept. of Energy, New York, NY). Water, Air, and Soil Pol- 
lution; 22: No. 4, 403-416(May 1984). 
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Thirteen trace elements, the PAH flouranthene and PCBs 
were measured in the sediments of four remote high altitude lakes 
in Rocky Mountain National Park. PCBs were found in the sedi- 
ments of all four lakes providing substantial evidence of anthropo- 
genic inputs, most likely through atmospheric transport. The results 
were less certain, but still suggestive as to the anthropogenic ori- 
gins for the elements As, Cd, Pb, and Sb and the PAH fluoran- 
thene. Several of these elements, as well as fluoranthene and the 
PCBs, were found to be elevated in surface sediments compared to 
samples taken at greater depths, inferring that loadings of these sub- 


stances into Rocky Mountain National Park region have increased 
with time. 


5203 Radioactive Materials Monitoring And Transport 


REFER ALSO TO CITATION(S) 52030042994, 42995, 43426, 44504, 44505, 
44506, 44514, 44522, 44523, 44538, 44539, 44544 


44559 (IDO—22066) Hydrologic conditions at the Idaho 
National Engineering Laboratory, Idaho: 1979-1981 update. 
(Geological Survey, Idaho Falls, ID (USA)). Jun 1984. 71p. 
NTIS, PC A04/MF AOl; 1; GPO Dep. File Number 
DE84015191. 


Portions are illegible in microfiche products; US Geological 
Survey Open-File Report 84-230. 

Aqueous chemical and radioactive wastes have been dis- 
charged to shallow ponds and to shallow or deep wells on the 
Idaho National Engineering Laboratory (INEL) since 1952 and 
have affected the quality of the ground water in the underlying 
Snake River Plain aquifer. Ongoing studies from 1979 throug 1981 
have shown the perpetuation of a perched ground-water zone in 
the basalt underlying the waste disposal ponds at the INEL’s Test 
Reactor Area and of several waste plumes in the regional aquifer 
created by deep well disposal at the Idaho Chemical Processing 
Plant (ICPP). The perched zone contains tritium, chromium-S1, 
cobalt-60, strontium-90, and several nonradioactive chemicals. Tri- 
tiated waste water has formed the largest plume south of the ICPP, 
and accounts for 99 percent of the total radioactivity disposed of 
through the ICPP disposal well. Waste plumes with similar con- 
figurations and flow-paths contain sodium, chloride, nitrate and 
iodine-129. Strontium-90 and cesium-137 are also discharged 
through the well but they are sorbed from solution as they move 
through the aquifer. Waste water containing strontium-90 has 
formed a small plume and cesium-137 is detectable in only a few 
ground-water samples collected very near the ICPP disposal well. 
Radionuclide plume size and concentrations therein are controlled 
by aquifer flow conditions, the quantity discharged, radioactive 
decay, sorption, dilution by dispersion, and perhaps other chemical 
reactions. Chemical wastes are subject to the same processes except 
for radioactive decay. 32 references, 34 figures, 1 table. 


44560 (INIS-mf—9005, pp 95) Collective dose from the 
use of Danube water in Austria and Hungary - I. Tschurlo- 
vits, M. (Atominstitut der Oesterreichischen Universitaeten, 
Vienna); Sztanyik, L.B. (Orszagos Frederic Joliot-Curie Su- 
garbiologiai es Sugaregeszseguegyi Kutato Intezet, Budapest 
(Hungary)). 1983. NTIS (US Sales Only), PC A07/MF 
AO1. File Number T184780512. (CONF-830995—Summ. ). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44561 (INIS-mf—9005, pp 96-97) Collective dose of the 
population in Austria and Hungary from the use of the river 
Danube - II. Sztanyik, L.B. (Orszagos Frederic Joliot-Curie 
Sugarbiologiai es Sugaregeszseguegyi Kutato Intezet, Buda- 
pest (Hungary)); Tschurlovits, M. (Atominstitut der Oester- 
reichischen Universitaeten, Vienna). 1983. NTIS (US Sales 
Only), PC A0O7/MF AOl. File Number 1184780512. 
(CONF-830995—Summ.). 


From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


52 ENVIRONMENTAL SCIENCES, AQUATIC 
5203 Radioactive Materials Monitoring And Transport 


44562 (INIS-mf—9005, pp 101) Determination of artifi- 
cial radionuclides in some surface waters in Southern and 
Eastern Austria. Henrich, E.; Schoenhofer, F. (Bundesminis- 
terium fuer Gesundheit und Umweltschutz, Vienna (Aus- 
tria)). 1983. NTIS (US Sales Only), PC A07/MF AO1. File 
Number T184780512. (CONF-830995—Summ. ). 


From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44563 (INIS-mf—9005, pp 103) Contribution to the radi- 
ological characterization of the Bokokotor’s bay. Martic, M.; 
Ajdacic, N. (Institut za Nuklearne Nauke Boris Kidric, Bel- 
grade (Yugoslavia)). 1983. NTIS (US Sales Only), PC A07/ 
MF AOl. File Number 1184780512. (CONF-830995— 
Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44564 (INIS-mf—9005, pp 104) Tritium concentrations 
in the natural waters of Belgrade region. Hadzisehovic, M.; 
Zupancic, M.; Vukanovic, R.; Stepic, R. (Institut za Nuk- 
learne Nauke Boris Kidric, Belgrade (Yugoslavia)). 1983. 
NTIS (US Sales Only), PC A0O7/MF A0Ol1. File Number 
T184780512. (CONF-830995—Summ. ). 


From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44565 (INIS-mf—9005, pp 106) Radioactivity of fishes in 
the Hungarian reach of the Danube. Kurtacs, E. (Orszagos 
Frederic Joliot-Curie Sugarbiologiai es Sugaregeszseguegyi 
Kutato Intezet, Budapest (Hungary)). 1983. NTIS (US Sales 
Only), PC AO7/MF AOl. File Number 1184780512. 
(CONF-830995—Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44566 (INIS-mf—9005, pp 111) Investigations on the ra- 
dioecological behavior of tritium. Koenig, L.A. (Kernfors- 
chungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Haup- 
tabteilung Sicherheit). 1983. NTIS (US Sales Only), PC 
A07/MF AOl1. File Number T1I84780512. (CONF-830995— 
Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44567 (INIS-mf—9005, pp 118) Problems in establishing 
models for prediction of environmental migration of radionu- 
clides in the aquatic pathway. Tschurlovits, M.; Prohaska, G. 
(Atominstitut der Oesterreichischen Universitaeten, Vienna). 
1983. NTIS (US Sales Only), PC A0O7/MF AOl. File 
Number T184780512. (CONF-830995—Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44568 (INIS-mf—9005, pp 123-124) Mathematical mod- 
elling of radionuclides removal from the water by the method 
of coprecipitation. Lazic, S.; Vukovic, Z. (Institut za Nuk- 
learne Nauke Boris Kidric, Belgrade (Yugoslavia)). 1983. 
NTIS (US Sales Only), PC A07/MF A0Ol. File Number 
1184780512. (CONF-830995—Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 
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44569 (INIS-mf—9005, pp 91) Radioecology of Vardar 
river. Anovski, T.; Draskovic, R. (Institut za Nuklearne 
Nauke Boris Kidric, Belgrade (Yugoslavia)); Kacurkov, D.; 
Minceva, B.; Hadzievski, J. (Skoplje Univ. (Yugoslavia)). 
1983. NTIS (US Sales Only), PC A0O7/MF AOI. File 
Number T1I84780512. (CONF-830995—Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44570 (INIS-mf—9005, pp 119) Annual doses received 
from seafish consumption by Yugoslav population. Horsic, E.; 
Milosevic, Z.; Kljajic, R. (Sarajevo Univ. (Yugoslavia)); 
Bauman, A. (Yugoslav Academy of Sciences and Arts, 
Zagreb. Inst. for Medical Research). 1983. NTIS (US Sales 
Only), PC A0O7/MF AOl. File Number 1184780512. 
(CONF-830995—Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44571 (INIS-mf—9005, pp 130-131) Enrichment of stable 
and radioactive isotopes in fish meat. Huebel, K.; Laschka, 
D. (Bayerische Landesanstalt fuer Wasserforschung, Muen- 
chen (Germany, F.R.)). 1983. NTIS (US Sales Only), PC 
A07/MF AO1. File Number T184780512. (CONF-830995— 
Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44572 (NVO—276) Long-Term Hydrologic Monitoring 
Program. Project Shoal site, Sand Springs Range, Churchill 
County, Nevada. (USDOE Nevada Operations Office, Las 
Vegas). May 1984. 26p. NTIS, PC A03/MF A011; 1; GPO 
Dep. File Number DE84016454. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The Shoal site is located in Churchill County in the northern 
part of the Sand Springs Range, approximately 30 miles (48.3 kilo- 
meters) southeast of Fallon, Nevada. Project Shoal, with a yield of 
12 kilotons, was detonated October 26, 1963. It was conducted as 
part of the Vela program to obtain event measurements relating to 
the detection of underground nuclear detonations. The purpose of 
the Long-Term Hydrologic Monitoring Program at the Shoal site is 
to obtain data that will assure public safety; inform the public, the 
news media, and the scientific community relative to radiological 
contamination; and to document compliance with federal, state, and 
loca: antipollution requirements. The Shoal site geographical set- 
ting, climate, geology, and hydrology are described. Site history, 
including Shoal event information and Shoal monitoring is de- 
scribed. The final radiological surveys following the Shoal site 
cleanup described in this report indicate that there are no radiation 
levels above natural background on or near the land surface and 
that no hazard exists or is likely to occur during public use of the 
surface of the Shoal site. The Long-Term Hydrologic Monitoring 
Program for the Shoal site is described. 17 references, 4 figures. 


44573 (PNL—5085) Air sampler performance at Ford's 
farm range. Glissmeyer, J.A.; Johnston, J.W. (Pacific North- 
west Lab., Richland, WA (USA)). Jul 1984. Contract 
AC06-76RL01830. 79p. NTIS, PC A05/MF A01; GPO 
Dep. File Number DE84016283. 

An air-sampling system for a large-caliber depleted uranium 
(DU) penetrator firing range was tested. The objectives of the test 
were: to determine the bias between the monitoring readings and 
DU concentrations; and to determine if the target bay real-time 
monitor (RTM) tracks the decaying dust concentration. The test 
procedure was to operate total and respirable airborne particle sam- 
plers adjacent to the target bay monitors. A series of air samples 
was also takei. after the test firings adjacent to the target bay RTM. 
Exhaust particle samples were analyzed for gross alpha, gross beta 
and uranium content. The target bay RTM correlated well (0.977) 
with the sequential samples. Average concentration from the RTM 
did not correlate with either the long-term total or respirable sam- 
pler DU concentrations. The monitor used to confirm a low dust 
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concentration when the door is open correlated well (0.810) with 
the RTM; the other bay monitor did not. In the ventilation dis- 
charge, the long-term average monitor readings did not correlate 
with DU concentrations, probably due to levels near lower detec- 
tion limits. Smearable surface-contamination samples showed high- 
est contamination on the equipment, gravel floor and exhaust 
intake. The location air-intake contamination increased over the 
first 3 rounds. Contamination was reduced by a low-pressure water 
spray washdown to about the same concentration as often the 
second round, then remained at about twice the level. 2 references, 
18 figures, 16 tables. (MF) 


44574 (TVA/PUB—84/48) Dispersion of radwaste from 
the proposed Erie Nuclear Power Station. Nelson, S.M.; 
Almquist, C.W.; Waldrop, W.R. (Tennessee Valley Author- 
ity, Norris (USA). Div. of Water Management). Aug 1977. 
29p. NTIS, PC A03/MF AO1. File Number DE84901615. 

This report describes the area of Lake Erie under consider- 
ation and the schematization of the area. The development of gov- 
erning equations and the selection of mixing coefficients are delin- 
eated. The resulting computer model is described and the model re- 
sults are presented. 


44575 (TVA/PUB—84/65) Preconstruction radioactivity 
levels in the vicinity of the proposed Clinch River Breeder 
Reactor Project. (Tennessee Valley Authority, Muscle 
Shoals, AL (USA). Radiological Health Staff). May 1984. 
35p. NTIS, PC A03/MF AO1. File Number DE84901750. 

Routine samples of ground water, river water, and bottom 
sediment were collected from the Clinch River in 1983 in the pre- 
construction-construction phase of the CRBRP environmental radi- 
ological monitoring program. The water samples analyzed for 
iodine-131 yielded only a slight indication of the presence of I-131 
at levels below the nominal lower limit of detection of 0.5 pCi/L. 
The only significant radioisotopes identified in sediment samples 
were 1°7Cs, Co, and the naturally occurring “°K. The results for 
187Cs vary from 2.2 to 10.1 pCi/g (dry weight), while the results 
for Co range from 0.35 to 1.2 pCi/g (dry weight). With the ex- 
ception of tritium, no significant radioactivity was detected in 
ground or surface water at the CRBRP site. Tritium concentrations 
ranging from 12,667 to 12,823 pCi/L were found in samples of sur- 
face water taken from the Clinch River below Melton Hill Dam 
while samples taken at the dam exhibited tritium levels from 28 to 
942 pCi/L. These elevated tritium levels in the Clinch River below 
Melton Hill Dam are attributable to DOE operations at Oak Ridge. 
The external gamma radiation levels measured at the CRBRP site 
averaged 17.4 +- 3.2 mR/quarter for 1983. This is consistent with 
levels measured at TVA’s nonoperating nuclear power plant con- 
struction sites. 3 figures, 8 tables. 


44576 (UCRL—53549) Marine plankton as an indicator 
of low-level radionuclide contamination in the Southern 
Ocean. Marsh, K.V.; Buddemeier, R.W. (Lawrence Liver- 
more National Lab., CA (USA)). Jul 1984. Contract W- 
7405-ENG-48. 4lp. NTIS, PC A03/MF A01; GPO Dep. 
File Number DE84016306. 

We have initiated an investigation of the utility of marine 
plankton as bioconcentrating samplers of low-level marine radioac- 
tivity in the southern hemisphere. A literature review shows that 
both freshwater and marine plankton have trace element and radio- 
nuclide concentration factors (relative to water) of up to 10* In the 
years 1956-1958, considerable work was done on the accumulation 
and distribution of a variety of fission and activation products pro- 
duced by the nuclear tests in the Marshall Islands. Since then, stud- 
ies have largely been confined to a few selected radionuclides, and 
by far most of this work has been done in the northern hemisphere. 
We participated in Operation Deepfreeze 1981, collecting 32 plank- 
ton samples from the U.S. Coast Guard Cutter Glacier on its Ant- 
arctic cruise, while Battelle Pacific Northwest Laboratories concur- 
rently sampled air, water, rain and fallout. We were able to meas- 
ure concentrations of the naturally occurring radionuclides ‘Be, 
“°K and the U and th series, and we believe that we have detected 
low levels of '**Ce and ®*Nb in seven samples ranging as far south 
as 68° There is a definite association between the radionuclide con- 
tent of plankton and air filters, suggesting that aerosol resuspension 
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of marine radioactivity may be occurring. Biological identification 
of the plankton suggests a possible correlation between radionuclide 
concentration and foraminifera content of the samples. 38 refer- 
ences, 7 figures, 3 tables. 


5204 Thermal Effluents Monitoring And Transport 


REFER ALSO TO CITATION(S) 52040043224 


44577 (PB—84-198944) Response of ‘Carex’-dominated 
wetlands to altered temperature and flooding patterns: Wis- 
consin power plant impact study. Bedford, B.L.; Loucks, O. 
(Wisconsin Univ., Madison (USA). Dept. of Electrical and 
Computer Engineering). Sep 1983. 149p. NTIS, PC A07/ 
MF AOl1. 

This report presents the 1974 to 1977 results of a study un- 
dertaken on the site of the Columbia Electric Generating Station to 
determine the effects of leakage from the cooling lake on wetland 
vegetation. Results showed that changes in water levels and water 
temperatures caused by seepage from the cooling lake led to signifi- 
cant changes in wetland plant populations and communities within 
1 yr after the Columbia Station began operation. Dominant perenni- 
al rhizomatous species of Carex decreased in density and distribu- 
tion, hydrophytic species increased, and annual species increased 
markedly. A predominant trend of decreasing species diversity and 
richness was observed from 1974 to 1977. However, no uniform re- 
lationship was observed between diversity and intensity of disturb- 
ance--neither species richness nor distribution of their abundances. 


5205 Site Resource And Use Studies 


REFER ALSO TO CITATION(S) 52050044574, 44577, 44587 


44578 (DOE/BP—246-Vol.2A) Natural propagation and 
habitat improvement: Washington. Volume IIA. Tumwater 
Falls and Dryden Dam Fish Passage. Final report, 1983. (Ott 
Water Engineers, Inc., Bellevue, WA (USA)). Apr 1984. 
Contract AC79-83BP12756. 222p. NTIS, PC A10/MF AOl1; 
1; GPO Dep. File Number DE84016026. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This engineering feasibility and predesign report on the 
Tumwater Falls and Dryden Dam Fish Passage Project provides 
BPA with information for planning purposes and will serve as a 
discussion document for interested agencies. Tumwater Falls and 
Dryden Dams, both on the Wenatchee River, were built in the 
early 1900's as diversions for hydropower, and irrigation and hy- 
dropower, respectively. The present fishway facilities at both sites 
are inadequate to properly pass the anadromous fish runs in the 
Wenatchee River. These runs include spring and summer chinook 
salmon, sockeye salmon, coho salmon and steelhead trout. Prede- 
sign level drawings are provided in this report that represent fish- 
way schemes capable of adequately passing present and projected 
fish runs. The effects of present passage facilities on anadromous 
fish stocks is addressed both quantitatively and qualitatively. The 
quantitative treatment assesses losses of adult migrants due to the 
structures and places an estimated value on those fish. The dollar 
figure is estimated to be between $391,000 and $701,000 per year 
for both structures. The qualitative approach to benefits deals with 
the concept of stock vigor, the need for passage improvements to 
help ensure the health of the anadromous fish stock. 29 references, 
27 figures, 5 tables. 


44579 (DOE/BP—247-Vol.2B) Natural propagation and 
habitat improvement. Volume 2B. Washington: Similkameen 
River habitat inventory. Final report 1983. (Beak Consult- 
ants, Portland, OR (USA)). Apr 1984. Contract AC79- 
83BP11902. 151p. NTIS, PC A08/MF A0Ol1; 1; GPO Dep. 
File Number DE84015939. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

During the summer low flow period, a habitat assessment of 
the Similkameen, Tulameen, Ashnola and Pasayten rivers in British 
Columbia and Washington State was conducted between August 10 
and October 10, 1983. The biophysical survey assessed 400 km (250 
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mi) of stream at 77 stations. Fish sampling was conducted at each 
station to assess the resident fish populations and standing crop. 
Rainbow trout populations and standing crops were found to be 
very low. Large populations of mountain whitefish and bridgelip 
suckers were present in the manstem Similkameen River below Si- 
milkameen Falls. High densities of sculpins and longnose dace were 
found throughout the system except for sculpins above the falls, 
where none were captured. Approximately 961,000 m? (1,150,000 
yd?) of spawnable area for steelhead trout were estimated for the 
entire system which could accommodate 98,000 spawners. Nearly 
367,000 m? (439,000 yd?) of chinook salmon spawnable area was 
also estimated, capable of accommodating 55,000 chinook. Rearing 
area for steelhead trout smolts was estimated for the whole system 
at 1.8 million m? (2.2 million yd?). Chinook salmon smolt rearing 
area was estimated at 700,000 m? (837,000 yd”). Rearing area was 
found to be a limiting factor to anadromous production in a Simil- 
kameen River system. Smolt production from the system was esti- 
mated 610,000 steelhead trout and between 1.6 million and 4.8 mil- 
lion chinook salmon. No water quality, temperature or flow prob- 
lems for anadromous salmonids were evident from the available 
data and the habitat inventory. In addition to an impassable falls on 
the Tulameen River at river mile 32.5, only two other areas of diffi- 
cult passage exist in the system, Similkameen Falls (a series of 
chutes) and the steep, narrow lower section of the Ashnola River. 
51 references, 18 figures, 25 tables. 


44580 (DOE/BP—268-Vol.1D) Natural propagation and 
habitat improvement. Volume 1. Oregon supplement D: White 
River Falls Fish Passage. Annual report, 1983. Lindsay, R. 
(Oregon Dept. of Fish and Wildlife, Madras (USA)). Apr 
1984. 83p. NTIS, PC A04/MF AOl1; 1; GPO Dep. File 
Number DE84015930. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Biological and physical characteristics of White River drain- 
age were studied in 1983 to determine the feasibility of introducing 
anadromous salmonids into the watershed. Access to White River 
by anadromous fish is presently blocked by waterfalls located 3.4 
km from the confluence with the Deschutes River. Mortality of ju- 
venile chinook salmon from a 43 m free fall at White River Falls 
does not appear to be significant during high flows (300 to 500 cfs) 
but may be significant at low flows (115 to 150 cfs). At low flow 
the recapture of fish released in the south channel above the falls 
was 54% lower than the recapture of control fish released below 
the falls. The recapture of two releases in the north channel was 
37% lower than the recapture of control groups. We surveyed 94 
km of the lower reaches of 7 tributaries below the boundary of the 
Mt. Hood National Forest. We identified 8325 m? of anadromous 
spawning gravel of which 52% was good quality, 20 water with- 
drawals for irrigation that took a total of 33 cfs of water, 13 bar- 
riers to upstream migration of which 3 were waterfalls of 3.1 to 7.6 
m, and 138 major holding and rearing pools. Maximum water tem- 
peratures of 25°C or greater and diurnal fluctuations of around 
10°C were recorded in the lower reaches of several streams. The 
maximum water temperature in upper reaches of streams above the 
forest boundary was 13 to 14°C. Habitat improvement opportuni- 
ties identified in surveys of the lower reaches included barrier 
modifications for upstream passage, in-stream structures to develop 
pools and retain gravels, structures to reduce bank erosion, and 
streamside fensing to protect riparian zones. 10 references, 34 fig- 
ures, 20 tables. 


44581 (DP-MS—84-30) Multispectral remote sensing of 
inland wetlands in South Carolina: selecting the appropriate 
sensor. Jensen, J.R.; Hodgson, M.; Christensen, E.J.; 
Mackey, H.E.; Sharitz, R.R. (South Carolina Univ., Colum- 
bia (USA). Dept. of Geography; Du Pont de Nemours 
(E.I.) and Co., Aiken, SC (USA). Savannah River Lab.; Sa- 
vannah River Ecology Lab., Aiken, SC (USA)). 1984. Con- 
tract AC09-76SR00001. 22p. (CONF-8406173—1). NTIS, 
PC A02/MF AOl1; 1; GPO Dep. File Number DE84013951. 

From Annual symposium on machine processing of remotely 
sensored data; West Lafayette, IN, USA (12 Jun 1984). 

Portions are illegible in microfiche products. 

This research summarizes the utility of remote sensing for 
mapping both local (SRP) and regional wetlands including: stream 
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delta areas, using aircraft multispectral scanner (MSS) imagery and 
large scale aerial photography; the SRP river swamp, using aircraft 
MSS and LANDSAT thematic mapper imagery; the Savannah 
River watershed, using LANDSAT MSS Imagery. 


44582 (EPRI-P—3647) Method for evaluating regional 
water supply and conservation alternatives for power genera- 
tion. Final report. Hobbs, B.F. (Oak Ridge National Lab., 
TN (USA); Tennessee Univ., Knoxville (USA). Dept. of 
Geography; Camp Dresser and McKee, Inc., Austin, TX 
(USA)). Aug 1984. Contract AC05-840R21400. 103p. 
NTIS, PC A06/MF AOl; 1 - EPRI; GPO Dep. File 
Number DE84016443. 

Portions are illegible in microfiche products. 

National studies of water-energy conflicts have concluded 
that in several regions of the US, electric utilities may be unable to 
acquire enough water to support evaporative cooling in new power 
plants. Yet such studies cannot provide definitive findings, because 
data on nontraditional water supplies, such as rights transiers and 
groundwater, are unavailable on a national scale. The purpose of 
this research is to develop and apply a spatial linear program for 
comparing the cost and availability of a range of water sources 
within a region with the expense of dry and wet/dry cooling. To 
demonstrate the applicability of the approach, the model is used to 
calculate water supply and demand balances in the Texas Gulf 
region for the years 2000 and 2030. Surface and ground water, po- 
tential transfers from irrigated agriculture, and sewage plant efflu- 
ent are all considered. Contrary to the conclusions of previous stud- 
ies, the solutions show that based on State of Texas projections of 
water supply and demand, the region is unlikely to require signifi- 
cant amounts of conventional dry or wet/dry cooling over the next 
fifty years. The model runs also indicate that few benefits would 
result in the year 2000 from development of advanced cooling 
methods, but that by the year 2030, advanced methods could yield 
significant cost savings for the region. These conclusions may not 
apply to other regions in the US, because hydrologic and institu- 
tional conditions differ from state to state. Therefore, before more 
definitive conclusions can be made about the desirability of dry 
cooling, other regions should also be investigated. 


44583 (NP—4750560) Glaciological studies in Johan 
Dahl Land 1982. Clement, P. (Groenlands Geologiske Un- 
dersoegelse, Copenhagen (Denmark)). Feb 1983. 59p. (In 
Danish). NTIS (US Sales Only), PC A04/MF AOl. File 
Number DE84750560. 

Johan Dahl Land is situated at approximately 61deg20’N, 
45deg24’W, in South Greenland, 20 km north of Narssarssuaq. The 
glaciological investigations in Johan Dahl Land - undertaken by 
GGU since 1978 - have concentrated on measurements of mass bal- 
ance, climate, drainage of ice-dammed lakes and observations on 
glacier dynamics and front variations. The investigations are part of 
a project concerning hydropower from the Norbosoe basin to 
which Nordbogletscher is the main water source as it occupies 68 
per cent of the total basin area . During the summer months of 
1982 meteorological observations were made at the Base Camp, 850 
m a.s.l., comprising temperature, precipitation, wind speed, hours of 
sunshine, cloud cover, humidity, potential evaporation and global 
radiation. Mass balance measurements were carried out on two gla- 
ciers: Nordbogletscher, an outlet from the Inland Ice, and the Val- 
haltindegletscher, a local glacier situated on the northern slopes of 
Valhaltinde. The winter balance was measured in May at the insert- 
ed stakes, in of 1981/82. The summer balance was measured in the 
middle of September at the stakes. In the case of Nordbogletscher, 
some problems concerning the hydrological aspects of the mass bal- 
ance have arisen. The measured summer balance exceeds the annual 
runoff from Nordbosoe. The discrepancy is thought to be a prob- 
lem of delineation between the topographic area of the glacier and 
the hydrological one. Glacier velocity on Nordbogletscher was 
measured by theodolite from fixed points established on the ground. 
Concerning the situations of glacier dynamics there are still a lot of 
unsolved questions in Johan Dahl Land. The glaciers have been in 
an advancing state during most of this century. In connection with 
hydropower the predicting of glacier behaviour is important, for in- 
stance the advance of Nordbogletscher into the proposed reservoir 
could be a serious problem. 
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44584 (TVA/ONR/WRF—84/2) Assessment of fish 
standing stocks in Wheeler Reservoir from cove rotenone 
samples in 1981 and 1982 with historical data comparison. 
Buchanan, J.P. (Tennessee Valley Authority, Knoxville 
(USA). Office of Natural Resources and Economic Devel- 
opment). Mar 1984. 37p. NTIS, PC A03/MF AOl1. File 
Number DE84901506. 

Results of Wheeler Reservoir cove rotenone samples collect- 
ed in 1981 and 1982 were analyzed for species and size class com- 
position and compared with historical data to determine trends in 
standing stock during 1969 through 1982. All species collected in 
1981 (38) and 1982 (36) were previously collected during preopera- 
tional and operational monitoring in Wheeler Reservoir. Mean 
(three coves) annual standing stock estimates of all species in 1981 
were 127,843 fish/ha weighing 1064 kg/ha, increasing to 242,941 
fish with a biomass of 1367 kg/ha in 1982. Threadfin and gizzard 
shad were the dominant species numerically in both 1981 and 1982. 
Gizzard shad was dominant in terms of biomass both years. Total 
standing stocks in Wheeler Reservoir (numbers and biomass) have 
increased since 1978 and were at an all-time high in 1982. Numbers 
or biomass of one or more size classes of 12 of 17 species, catego- 
rized as important or of special interest, were highest in either 1981 
or 1982. 1 reference, 18 figures, 8 tables. 


5206 Regulations 
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53 ENVIRONMENTAL-SOCIAL ASPECTS 
OF ENERGY TECHNOLOGIES 


5301 Social And Economic Studies 


REFER ALSO TO CITATION(S) 53010042921, 42947, 42948, 42990, 43527 


44585 (DOE/BP/39210—T1) Employment effects of 
electric energy conservation. Final report. (Charles River As- 
sociates, Inc., Boston, MA (USA); Washington State Univ., 
Pullman (USA). Office of Applied Energy Studies). May 
1984. Contract AC79-83BP39210. 96p. NTIS, PC A05/MF 
A01; 1; GPO Dep. File Number DE84016459. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The Bonneville Power Administration (BPA) is currently 
considering alternative means for meeting load growth and the 
need for power in the Pacific Northwest region. Energy invest- 
ments to satisfy these needs could be made to finance nuclear, coal, 
oil, gas, or hydroelectric generating facilities or to fund various 
types of conservation or cogeneration programs. The actual invest- 
ment decisions will be based on a variety of economic, engineering, 
environmental, and political considerations. This report supplies 
preliminary numerical estimates of the labor employment effects of 
specific alternative electric energy investments in the Pacific North- 
west. The analysis focuses only on the employment impacts of both 
coal and nuclear power plant construction and operation and resi- 
dential sector conservation programs. A more comprehensive study 
would also examine other energy investments. In order to estimate 
the total labor effects of alternative expenditure programs, several 
major categories of labor impacts are examined. The first category, 
direct impacts, includes the labor required to install and operate the 
energy facility. The second category, indirect impacts, includes the 
labor required to make the materials and supply the services used in 
the facility (e.g., cement for power plants or weatherization materi- 
als for conservation programs). The induced impacts arise from the 
employment stimulated by the direct and indirect impacts; workers 
hired to build the facilities or provide materials will spend their 
income in ways that are likely to create additional job opportuni- 
ties. Finally, there are further real income effects of the most cost- 
effective investments, widely believed to be conservation programs. 
More cost-effective energy programs leave the region's rate payers 
with higher real incomes that can be expected to be spent in ways 
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that generate additional employment opportunities. 35 references, 
23 tables. 


44586 (EPRI-EA—3660) Assessing and managing socio- 
economic impacts of power plants. Final report. Gilmore, 
J.S.; Hammond, D.M.; Johnson, J.F. (Denver Research 
Inst., CO (USA)). Aug 1984. 16p. Research Reports Center, 
Box 50490, Palo Alto, CA 94303. File Number T184920484. 

This study compares the findings of the EPRI report Socio- 
economic Impacts of Power Plants with a report prepared for the 
Nuclear Regulatory Commission entitled Socioeconomic Impacts of 
Nuclear Generating Stations. This comparison was the subject of a 
wcerkshop convened in October 1983 and attended by the consult- 
ing firms who prepared both reports, representatives of EPRI and 
other public utilities. The NRC study supports the EPRI findings 
that the case studies demonstrate that projections of work force size 
and the associated impacts are often inaccurate. This uncertainty 
should be recognized at the outset of planning for a new project. 
The impact area may be thought of as a subset of a larger geo- 
graphic study area. Factors which influence the extent of the 
impact area include commuting patterns, political and regulatory 
considerations, and the boundaries of taxing jurisdictions. Both 
studies found the employment multiplier to be lower than anticipat- 
ed. Positive effects out-weighed negative impacts in most cases. 
Negative impacts were short-lived and usually local in area. It was 
agreed that computer-based impact assessment models are neces- 
sary; however, these models are limited by input parameters. The 
report emphasizes the importance of impact monitoring and a flexi- 
ble impact management program. 


5302 Assessment Of Energy Technologies 


REFER ALSO TO CITATION(S) 53020042989, 44495, 44705 


44587 (DOE/BP—274) Hells Canyon environmental in- 
vestigation. (CH2M Hill, Corvallis, OR (USA)). Jul 1984. 
Contract AC79-83BP11548. 287p. NTIS, PC A13/MF AOl; 
1; GPO Dep. File Number DE84015992. 

Portions are illegible in microfiche products. 

The results of an environmental investigation of the non- 
power impacts on the Hells Canyon Complex resulting from water 
budget participation are presented. The water budget plan would 
increase flows in the Columbia and Snake Rivers between April 15 
and June 15 to improve survival of migrating salmon and steelhead. 
The study was conducted using existing data and consultation with 
agencies with responsibilities in the project area. Three scenarios, 
drawdown of Brownlee Reservoir to 3 elevations (2036, 2050 and 
2065) were evaluated. The models used to develop the scenarios 
drafted Brownlee Reservoir only during May, and reduced out- 
flows to the minimum permitted during June and July to accommo- 
date refilling the reservoir. The scenarios showed that only May, 
June and July would be affected. A flow duration approach was 
used to compare each scenario with the existing conditions. A total 
of nine discipline areas were studied. These include natural features 
(geology); water use; water quality; fish, botanical, and wildlife re- 
sources; air quality; land use; historical and archaeological re- 
sources; recreational resources; and aesthetic resources. Within each 
discipline, the report presents the existing conditions, the potential 
impacts associated with each scenario, information deficiencies and 
needed studies. 171 references, 18 figures, 45 tables. 


44588 (TVA/PUB—84/70) Hazardous waste manage- 
ment needs assessment. (Battelle Columbus Labs., OH 
({USA)). Jun 1984. 241p. NTIS, PC All/MF AOl. File 
Number DE84901754. 

A market-oriented survey of hazardous waste generation and 
management in the TVA region was conducted, and a conceptual 
design for the kinds of hazardous waste technologies, facilities, and 
systems to manage anticipated amounts and types of hazardous 
waste was prepared. Section II, data gathering, Section III, waste 
classification and Section IV, waste stream projections, provide 
background to understand the succeeding sections. Section V dis- 
cusses waste reduction. Section IV provides estimates of current 
waste generation data for the TVA Region and projections of 
future waste streams, while Section VII provides a complementary 
inventory of commercial facilities which manage Tennessee Valley 
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wastes. Findings and conclusions are in Section VIII, and are fol- 
lowed by the conceptual design for a waste management system. 


5303 Environmental Impact Statements 


REFER ALSO TO CITATION(S) 53030042890 


55 BIOMEDICAL SCIENCES, BASIC 
STUDIES 


REFER ALSO TO CITATION(S) 55000044455 


44589 (N—83-36630) Biomedical research publications, 
1982-1983. Final Report. Bolcik, C.; Pleasant, L.G. (George 
Washington Univ., Washington, DC (USA)). Oct 1983. Sip. 
(NASA-CR—3739). NTIS, PC A04/MF AO1. 

Cardiovascular deconditioning, motion sickness, bone alter- 
ations, muscle atrophy, blood cell alterations, fluid and electrolyte 
changes, radiation effects and protection, behavior and perform- 
ance, and general biomedical research are covered in a bibliogra- 
phy of 444 items. 


5502 Biochemistry 


REFER ALSO TO CITATION(S) 55020044620, 44644, 44714 


44590 (ABCC—05-63) Serum lysozyme determinations, 
April-June 1961. Finch, S.C.; Lamphere, J.P.; Jablon, S. 
(Atomic Bomb Casualty Commission, Hiroshima (Japan); 
Atomic Bomb Casualty Commission, Nagasaki (Japan)). 18 
Apr 1963. Contract AC01-76EV03081. 18p. (In English and 
Japanese). NTIS, PC A02/MF A0l; GPO Dep. File 
Number DE84008149. 

Serum lysozyme levels were determined on 670 consecutive 
subjects seen for regularly scheduled clinic examinations of the 
Adult Health Study in Hiroshima. Serum lysozyme levels were 
found to vary significantly with the absolute peripheral granulocyte 
count, age, sex, and month of study. A high level of correlation 
also was noted between serum lysozyme and diabetes mellitus. This 
was at least in part attributable to greater average age in patients 
with diabetes. Suggestive relationship was established between 
serum lysozyme levels, respiratory diseases, and tuberculosis. These 
changes are believed to reflect active inflammation with excessive 
destruction of granulocytes and parenchymal tissues in those pa- 
tients with the more acute processes. No relationship was found be- 
tween serum lysozyme and previous exposure to ionizing radiation. 
These studies indicate that the serum lysozyme level may be useful 
in the study of the kinetics of leukopoiesis, the aging process, and 
in the detection of subtle inflammatory processes. 21 references, 5 
tables. 


44591 (BNL—35088-Draft-3) Introduction to EPR. Borg, 
D.C.; Forman, A. (Brookhaven National Lab., Upton, NY 
(USA)). 1984. Contract AC02-76CH00016. 80p. NTIS, PC 
A05/MF AOI; 1; GPO Dep. File Number DE84016446. 

Portions are illegible in microfiche products. 

This introductory book chapter briefly overviews some 
major biomedical applications of electron paramagnetic resonance 
(EPR) and describes basic concepts, instrumentation, and phenom- 
ena. 45 references, 15 figures, | table. 


44592 (DOE/ER/12056—2) Raman microprobe investi- 
gation of molecular structure and organization in the native 
state of woody tissue. Final progress report, July 31, 1983- 
March 31, 1984. Atalla, R.H. (Institute of Paper Chemistry, 
Appleton, WI (USA)). Jul 1984. Contract AC02- 
82ER12056. 58p. NTIS, PC A04/MF A01; GPO Dep. File 
Number DE84015852. 

The work was undertaken to establish whether polarized 
Raman spectra recorded through the Raman microprobe could 
reveal evidence of molecular orientation among cell wall constitu- 
ents relative to the morphology of cell walls in woody tissue, and 
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whether they are capable of detecting compositional variation 
within cell walls, both within individual cells and between adjacent 
cells. The findings were affirmative in both instances. That is, evi- 
dence of molecular orientation relative to the plane of the cell wall 
was found for both lignin and cellulose. Furthermore, composi- 
tional variations were detected between different locations within 
an individual cell wall, and to an even greater extent between cell 
walls of adjacent cells. Innovations were made with respect to pro- 
cedures for optimizing performance of the microprobe, and in the 
preparation and mounting of the samples of native tissue for acqui- 
sition of the micro-Raman spectra. In the course of supporting 
work to obtain reference spectra from highly crystalline celluloses, 
a cellulose more highly ordered than any previously reported was 
isolated from the alga Rhizoclonium hieroglyphicum. 32 references, 
14 figures, 5 tables. 


44593 (DOE/ER/13106—2) Genetic approach to secre- 
tion and hyperproduction of cellulase by Trichoderma. 
Progress report, April 21, 1983-July 16, 1984. Montenecourt, 
B.S.; Sands, J.A. (Lehigh Univ., Bethlehem, PA (USA)). 16 
Jul 1984. Contract AC02-83ER13106. 9p. NTIS, PC A02/ 
MF AO1; GPO Dep. File Number DE84015667. 

Research progress is reported in the delineation of the genet- 
ics of cellulase secretion in Trichoderma reesei through the con- 
struction of a series of hypersecretory mutants and temperature sen- 
sitive mutants and analysis of the genetic lesions through the para- 
sexual cycle and protoplast fusion. The effects of secretion inhibi- 
tors, glycosylation inhibitors and membrane perturbing agents on 
synthesis and secretion of T. reesei cellulases were also studied. 
(ACR) 


44594 (DOE/EV/03120—T2) Development and applica- 
tions of photosensitive device systems to studies of biological 
and organic materials. Progress report. (Princeton Univ., NJ 
(USA)). 1984. Contract AC02-76EV03120. 10p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE84016448. 

The purpose was to develop and improve appropriate exper- 
imental techniques to the point where they could be applied to spe- 
cific classes of biological problems. Progress is reported in the fol- 
lowing areas: (1) area detectors; (2) x-ray diffraction studies of 
membranes; (3) electron transfer in loosely coupled systems; (4) bio- 
luminescence and fluorescence; and (5) sonoluminescence. (ACR) 


44595 (DOE/EV/03490—2433) Calcium transport in the 
microsomal fraction of rat submandibular glands. Terman, 
B.I. (Rochester Univ., NY (USA)). 1981. Contract AC02- 
76EV03490. 258p. NTIS, PC A12/MF A0O1; 1; GPO Dep. 
File Number DE84016265. 

Portions are illegible in microfiche products; Thesis. 

From previous studies, it has been concluded that the micro- 
somal fraction from rate submandibular glands contains an ATP de- 
pendent calcium transport system. This thesis describes experiments 
directed at clarifying the function played by the system in salivary 
secretion. An effort was made to clarify the function of the trans- 
port system through characterization of the biochemical mechanism 
of transport. A series of experiments directed at understanding the 
role played by ATP in calcium transport is described. Either Mg or 
Mn was required for calcium accumulation with Mg being the 
more effective of the two. A series of experiments directed at deter- 
mining the cellular location of the system is described. It was found 
that the membrane responsible for calcium transport did not copur- 
ify with the membrane vesicles, which contained the standard 
enzyme markers for endoplasmic reticulum, golgi complex, lyso- 
somes, plasma membrane, mitochondria, and secretory granules. 
The significance of these results are discussed in terms of the in- 
sight they provide in (1) understanding the location of the calcium 
transporting membrane within the cell, (2) understanding the com- 
position of the calcium transporting membrane, and (3) understand- 
ing the difficulties faced in organelle purification. Previous studies 
have suggested that the mechanism by which cAMP stimulates exo- 
cytosis is mediated through an intracellular calcium transport 
system, and a series of experiments directed at determining what 
effect cAMP may have on the microsomal calcium transport 
system are described. It was found that neither cAMP nor cAMP 
plus a cAMP dependent protein kinase (Sigma P5511) had any 
effect on the calcium transport properties of the microsomes. 73 
references, 36 figures, 5 tables. (ACR) 
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44596 Neuroblastoma membranes inhibit isoproterenol- 
stimulated rise of cAMP in glioma cells. Wu, D.K.; de 
Vellis, J. (Univ. of California, Los Angeles). Journal of Cel- 
lular Physiology; 118: No. 3, 241-246(Mar 1984). Contract 
AC03-76SF00012. 

C6 glioma cells respond to B-adrenergic agonists (isoproter- 
enol) with a transient rise in intracellular cyclic adenosine mono- 
phosphate level. This B-responsiveness of C6 cells is inhibitied by 
the presence of a plasma membrane fraction, which has a five- to 
six-fold purification of membrane markers, showed a greater inhibi- 
tion of B-responsiveness in C6 cells than any other subcellular frac- 
tions of B104 cells. The inhibitory effector(s) is apparently associat- 
ed with integral membrane structure(s) since ionic extraction and 
treatment with chelating agents did not remove the effect from the 
particulate membrane fraction. The effector is probably proteina- 
ceous in nature as judged by its susceptibility to inactivation by 
heat and protease treatment. The data indicate that neither adeny- 
late cyclase nor phosphodiesterase enzyme is likely to be directly 
involved in mediating the B-nonresponsiveness of C6 cells. 


44597 Spinach pyruvate kinase isoforms: partial purifica- 
tion and regulatory properties. Baysdorfer, C.; Bassham, J.A. 
(Lawrence Berkeley Lab., CA). Plant Physiology; 74: No. 2, 
374-379(Feb 1984). Contract AC03-76SF00098. 

Pyruvate kinase from spinach (Spinacea oleracea L.) leaves 
consists of two isoforms, separable by blue agarose chromatogra- 
phy. Both isoforms share similar pH profiles and substrate and al- 
ternate nucleotide K/sub m/ values. In addition, both isoforms are 
inhibited by oxalate and ATP and activated by AMP. The isoforms 
differ in their response to three key metabolites; citrate, aspartate, 
and glutamate. The first isoform is similar to previously reported 
plant pyruvate kinases in its sensitivity to citrate inhibition. The K/ 
sub i/ for this inhibition is 1.2 millimolar citrate. The second iso- 
form is not affected by citrate but is regulated by aspartate and glu- 
tamate. Aspartate is an activator with a K/sub a/ of 0.05 millimo- 
lar, and glutamate is an inhibitor with a K/sub i/ of 0.68 millimolar. 
A pyruvate kinase with these properties has not been previously re- 
ported. Based on these considerations, the authors suggest that the 
activity of the first isoform is regulated by respiratory metabolism. 
The second isoform, in contrast, may be regulated by the demand 
for carbon skeletons for use in ammonia assimilation. 


44598 Host-Pathogen interactions. 25. Endopolygalactur- 
onic acid lyase from Erwinia carotovora elicits phytoalexin 
accumulation by releasing plant cell wall fragments. Davis, 
K.R.; Lyon, G.D.; Darvill, A.G.; Albersheim, P. (Univ. of 
Colorado, Boulder). Plant Physiology; 74: No. 1, 52-60(Jan 
1984). Contract AC02-76ER01426. 

Heat-labile elicitors of phytoalexin accumulation in soybeans 
(Glycine max L. Merr. cv Wayne) were detected in culture filtrates 
of Erwinia carotovora grown on a defined medium containing 
citrus pectin as the sole carbon source. The heat-labile elicitors 
were highly purified by cation-exchange chromatography on a CM- 
Sephadex (C-50) column, followed by agarose-affinity chromatogra- 
phy on a Bio-Gel A-0.5m gel filtration column. The heat-labile 
elicitor activity co-purified with two a-1,4-endopolygalacturonic 
acid lyases (EC 4 x 2 x 2 x 2). Endopolygalacturonic acid lyase ac- 
tivity appeared to be necessary for elicitor activity because heat-in- 
activated enzyme preparations did not elicit phytoalexins. The puri- 
fied endopolygalacturonic acid lyases elicited pterocarpan phytoa- 
lexins at microbial-inhibitory concentrations in the soybean-cotyle- 
don bioassay when applied at a concentration of 55 nanograms per 
milliliter (1 x 10~® molar). One of these lyases released heat-stable 
elicitors from soybean cell walls, citrus pectin, and sodium polypec- 
tate. The heat-stable elicitor-active material solubilized from soy- 
bean cell walls by the lyase was composed of at least 90% (w/v) 
uronosyl residues. These results demonstrate that endopolygalactur- 
onic acid lyase elicits phytoalexin accumulation by releasing frag- 
ments from pectic polysaccharides in plant cell walls. 


44599 Pyruvate orthophosphate dikinase: intracellular 
site of synthesis in maize leaf cells. Gee, S.L.; Ruzin, S.; 
Bassham, J.A. (Univ. of California, Berkeley). Plant Physiol- 
ogy; 74: No. 1, 189-191(Jan 1984). Contract AC03- 
76SF00098. 
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Pyruvate orthophosphate dikinase is synthesized in non- 
green leaf cells of the maize mutant iojap. Since iojap plastids lack 
ribosomes, it is concluded that the site of the synthesis of pyruvate 
orthophosphate dikinase in maize leaf cells is on ribosomes in the 
cytoplasm. 


44600 Chromatin structural changes in synchronized cells 
blocked in early S phase by sequential use of isoleucine depri- 
vation and hydroxyurea blockade. D’Anna, J.A.; Prentice, 
D.A. (Los Alamos National Lab., NM). Biochemistry; 22: 
No. 24, 5631-5640(1983). 

The authors have investigated the loss of histone H1 from 
chromatin and the structure of chromatin from Chinese hamster 
(line CHO) cells blocked in early S phase by sequential use of iso- 
leucine deprivation G; block and 1 mM hydroxyurea (HU) block- 
ade. Measurements of H1 content in the cell and histone turnover 
indicate that H1 is lost from the cell and that there is negligible re- 
placement synthesis of H1 during the period of the S-phase block. 
As H1 is lost, chromatin appears to undergo structural change. 
After 10 h of HU block, the new deoxyribonucleic acid (DNA) and 
a portion of the old DNA have measured nucleosome repeat 
lengths (37°C digestion). By 24 h of HU block, nearly all of the 
chromatin has assumed a pseudoimmature conformation in which 
the nucleosome cores appear to be more closely packed along the 
DNA chain, but the new DNA is slightly more resistant than old 
DNA to attack by micrococcal nuclease. Electrophoretic analysis 
of nucleoprotein particles produced by micrococcal nuclease diges- 
tion of nuclei indicates that: the distribution of mononucleosome 
species changes during Hu block and some mononucleosome spe- 
cies appear to be enriched in normally minor proteins which may 
determine the electrophoretic mobility of the nucleoprotein parti- 
cles in agarose-acrylamide gels. The results raise the possibility that: 
during the early stages of replication (or prior to the passage of the 
replication fork), H1 is dissociated from initiated replicons and H1 
does not reassociate in a concerted fashion with the H1-depleted 
chromatin until the replication fork has passed and, perhaps, a sub- 
stantial portion of the replicon has been replicated. 


44601 Proteolytic processing of poliovirus polypeptides: 
antibodies to polypeptide P3-7c inhibit cleavage at glutamine- 
glycine pairs. Hanecak, R.; Semler, B.L.; Anderson, C.W.; 
Wimmer, E. (State Univ. of New York, Stony Brook). Pro- 
ceedings of the National Academy of Sciences of the United 
States of America; 79: 3973-3977(Jul 1982). 

Proteolytic processing of poliovirus polypeptides was exam- 
ined by the addition of antibodies directed against the viral proteins 
P3-7c and P2-X to a cell-free translation extract prepared from in- 
fected HeLa cells. Antisera to P3-7c specifically inhibited in vitro 
processing at Gln-Gly pairs. Partial amino acid sequence analysis 
revealed a second Tyr-Gly pair that is utilized in protein process- 
ing. Neither Tyr-Gly cleavage is affected by antibody to P3-7C. 
Anti-P3-7c antibodies react not only with P3-7c but also with P3-6a 
and P3-2, two viral polypeptides NHoe-coterminal with P3-7c. 
Preimmune and anti-P2-X antibodies had no effect on the process- 
ing of poliovirus proteins in vitro. The authors conclude that the 
activity responsible for processing poliovirus polypeptides at Gin- 
Gly pairs resides in the primary structure of P3-7c and not in P2-X. 


44602 Hydrogenase and other iron-sulfur proteins from 
sulfate-reducing and methane-forming bacteria. Legall, J.; 
Moura, J.J.G.; Peck, H.D. Jr.; Xavier, A.V. (Univ. of Geor- 
gia, Athens). pp 179-248 of Iron-sulfur proteins. Spiro, T.G. 
(ed.). New York, NY; John Wiley and Sons, Inc. (1982). 

Sulfate reducers and methanogenic bacteria are considered 
to be a group of organisms that carry out metabolic reactions that 
are primitive in the evolutive scale. The mechanisms are highly so- 
phisticated and complex. A variety of electron carriers have been 
identified and characterized: a complex cytochrome system, non- 
heme iron (ferredoxin, rubredoxin, hydrogenase), flavoproteins and 
complex electron carriers containing Mo, Co, and siroheme associ- 
ated or unassociated with nonheme Fe. Information is accumulating 
that He can play a unique and important role in the bioenergetics of 
both anaerobic and aerobic microorganisms. Hydrogenase and He 
are intimately involved in three areas of basic biochemical and eco- 
nomic interest: 1) nitrogen fixation, 2) photoproduction of He, and 
3) complex fermentations of biomass to methane and other chemi- 
cals. 
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44603 Gas-chromatographic assay for heme oxygenase ac- 
tivity. Sunderman, F.W. Jr.; Downs, J.R.; Reid, M.C.; 
Bibeau, L.M. (Univ. of Connecticut School of Medicine, 
Farmington). Clinical Chemistry (Winston-Salem, North 
Carolina); 28: No. 10, 2026-2032(1982). 

The authors have developed an improved assay for microso- 
mal heme oxygenase activity, based on the enzymic release of CO 
from the a-methene bridge of hemin and the quantitation of CO by 
gas chromatography. The detection limit for heme oxygenase activ- 
ity was approximately 1 nmol/h per milligram of microsomal pro- 
tein. Gas-chromatographic assays of heme oxygenase activities in 
rat tissues correlated well (r = 0.94) with results by a spectropho- 
tometric assay based on bilirubin production. Heme oxygenase ac- 
tivity was increased 10-fold in kidney microsomes and threefold in 
liver microsomes from rats killed 17 h after subcutaneous injection 
of NiCl (0.5 mmol/kg body wt.). These findings illustrate the effi- 
cacy of the gas-chromatographic assay for measuring xenobiotic ef- 
fects on heme oxygenase activity. 


44604 Mimicry of carotenoid function in photosynthesis: 
synthesis and photophysical properties of carotenopyropheo- 
phorbide. Liddell, P.A.; Nemeth, G.A.; Lehman, W.R.; Joy, 
A.M.; Moore, A.L.; Bensasson, R.V.; Moore, T.A.; Gust, 
D. (Arizona State Univ., Tempe). Photochemistry and Photo- 
biology; 36: 641-645(1982). Contract FG02-79ER 10545. 

A new molecule consisting of a carotenoid polyene covalent- 
ly linked to a pyropheophorbide has been prepared. This molecule 
exists in solution in an extended conformation with the carotenoid 
moiety relatively far from the tetrapyrrole z-electron system. The 
compound shows negligible antenna function (singlet energy trans- 
fer from carotenoid to pyropheophorbide), but substantial photo- 
protection from singlet oxygen production (due to rapid triplet 
energy transfer from pyropheophorbide to carotenoid). The photo- 
chemical properties of this molecule parallel those of conformation- 
ally similar carotenoporphyrins. Thus, carotenoporphyrins appear 
to be valid synthetic systems for modeling in vivo carotenoid-chlo- 
rophyll interactions. 


44605 Atomic absorption measurement of cations in cul- 
tured cells. Sanui, H.; Rubin, H. (Univ. of California, Berke- 
ley). pp 41-52 of Ions, cell proliferation, and cancer. New 
York, NY; Academic Press, Inc. (1982). Contract AT03- 
T9EV 10277. 

The development of atomic absorption spectrophotometry as 
a practical method for measuring inorganic cations has contributed 
greatly to the study and understanding of the role of these elements 
in biological systems. Careful opimization of various procedural and 
instrumental parameters permits the accurate measurement of total 
cellular, intracellular and external surface bound levels of each of 
the four cations in the saine sample. Application of the procedure 
to investigations of growth regulation and malignant transformation 
have provided some fundamental information concerning the rela- 
tionship between these phenomena and levels of Na*, K*, Mg** 
and Ca** in cultured cells. Atomic absorption spectroscopy is espe- 
cially suited for the measurement of Mg** because of the stability 
of readings, high sensitivity, and relative freedom from interfer- 
ences. This is the most accurate method available for routine meas- 
urement of this cation. 


44606 Role of magnesium in cell proliferation and trans- 
formation. Sanui, H.; Rubin, H. (Univ. of California, Berke- 
ley). pp 517-537 of Ions, cell proliferation, and cancer. New 
York, NY; Academic Press, Inc. (1982). Contract AT03- 
79EV 10277. 

This paper examines the evidence from a wide variety of ex- 
periments of a positive correlation between intracellular Mg* 
levels and the rate of cell proliferation as indicated by the rate of 
SHTdR incorporation into DNA. These data collectively, taken 
with the known biochemistry of Mg** as a cofactor for enzymr : 
involved in a multitude of key intracellular reactions, strongly su, - 
ports the concept that intracellular Mg** plays a primary role in 
the coordinate control of metabolism and cell proliferation. In a 
generalized model, changes in individual ion fluxes, ion binding, 
rates of various pumps and in transmembrane electrical potential 
differences induced by an external effector would produce changes 
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in steady state levels of intracellular ions, among them Mg”. Be- 
cause of its unique properties, Mg?* would play a central role in 
the regulation of many intracellular reactions and therefore also in 
the rate of cell proliferation and transformation. Clearly, the au- 
thors’ data favor a key role for Mg”*, but nevertheless each of the 
other cations (H*, Na*, K* and Ca”*) could play important roles. 


44607 Interaction of cobalt with glycerophosphory! glyc- 
erol and phosphatidyl glycerol bilayer membranes. McLaugh- 
lin, A.C. (Brookhaven National Lab., Upton, NY). Journal 
of Magnetic Resonance; 49: 246-256(1982). 

The frequency shift of the **P NMR signal from the inner- 
sphere complex between cobalt and the phosphodiester group of 
glycerophosphoryl glycerol is calculated to be 3980 ppm at 70°C. 
This value is used to calculate the lifetime of the inner-sphere com- 
plex between cobalt and the phosphodiester group of phosphatidyl 
glycerol, from an analysis of the temperature dependence of the ef- 
fects of cobalt on the *‘P NMR signal from phosphatidyl glycerol 
membranes. 


5503 Cytology 


REFER ALSO TO CITATION(S) 55030044712 


44608 (DOE/EV/03490—2101) Heterogeneity in multi- 
cell spheroids induced by alterations in the external oxygen 
and glucose concentration. Freyer, J.P. (Rochester Univ., 
NY (USA). Dept. of Radiation Biology and Biophysics). 
1981. Contract AC02-76EV03490. 325p. NTIS, PC A14/ 
MF AOI; 1; GPO Dep. File Number DE84016272. 

Portions are illegible in microfiche products; Thesis. 

Multicell tumor spheroids are currently being used as in 
vitro models for investigations of tumor therapy, based on the con- 
cept that spheroids exhibit many of the growth characteristics and 
cell subpopulations of tumors in vivo. At present, the factors which 
regulate cell proliferation, clonogenicity and viability in spheroids 
are unknown, as are the effects of alterations in these critical fac- 
tors on therapeutic results. The symmetrical structure of the 
EMT6/Ro spheroid and the ease of manipulating the external envi- 
ronment are key features of this spheroid system which are used to 
investigate the role of oxygen and glucose in the control of sphe- 
roid growth and the development of cell subpopulations. A tech- 
nique is developed for selectivity dissociating a spheroid population 
into fractions of cells originating from known locations in the sphe- 
roid structure. Characterization of these cell subpopulations demon- 
strates that outer cells are similar to an exponential cell population, 
while inner region cells are not proliferating and have a reduced 
cell volume and clonogenic capacity. Oxygen and glucose concen- 
trations at critical depths in the spheroid were determined. It is 
concluded that the oxygen and glucose supply to cells in spheroids 
is critical in determining the initial onset of central necrosis. 217 
references, 32 figures, 15 tables. (ACR) 


44609 (DOE/EV/03490—2434) Monoclonal antibodies as 
probes of the organization of the eukaryotic cell nucleus. 
Newmeyer, D.D. (Rochester Univ., NY (USA)). 1983. Con- 
tract AC02-76EV03490. 188p. NTIS, PC A09/MF AO1; 1; 
GPO Dep. File Number DE84016264. 

Portions are illegible in microfiche products; Thesis. 

As an approach to exploring nuclear organization and func- 
tion, we have isolated monoclonal antibodies directed against deter- 
minants present in a subfraction of rat liver nuclei. Certain of these 
monoclonal antibodies recognize proteins of the residual nuclear en- 
velope lamina (antibodies J3, J9, J11 and J16) and the internal nu- 
clear matrix (antibody J9), as shown using the immunoblotting 
technique. The non-lamin nuclear polypeptides recognized by J9 
are not found in isolated nuclear lamina. However, they are nearly 
all present in nuclear matrix structures isolated in the presence of 
sodium tetrathionate (a sulfhydryl crosslinking agent that enhances 
recovery of intranuclear material during matrix isolation), suggest- 
ing that they are part of an intranuclear network with the potential 
to be stabilized in vitro by disulfide bonds. Another monoclonal 
antibody, J17, recognizes a protein localized inside the nucleus 
during interphase, but in the spindle apparatus at metaphase. Anti- 
body J17 immunoprecipitates a very large polypeptide (molecular 
weight over 250,000) that is converted into a smaller form (molecu- 
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lar weight 220,000) within one cellular generation. Synthesis of the 
J17 antigen occurs throughout the cell cycle. Immunofluorescence 
localization studies demonstrate that this antigen is associated pref- 
erentially with certain sites on prophase chromatids but is not 
found in kinetochores. At telophase, the J17 antigen is concentrated 
in the telophase bridge and in granules found in the cytoplasm or 
attached to chromosome telomeres. Finally, in interphase, the anti- 
gen is found in intranuclear granules located outside nucleoli and at 
some distance from the nuclear envelope. 267 references, 20 figures, 
4 tables. 


44610 Growth of ovine granulocyte-macrophage precur- 
sors in vitro without exogenous colony-stimulating activity. 
Chandra, P.; Joel, D.D.; Chanana, A.D. (Brookhaven Na- 
tional Lab., Upton, NY). American Journal of Veterinary Re- 
search; 44: No. 11, 2070-2072(Nov 1983). Contract AC02- 
76CHO00016. 

Ovine granulocyte-macrophage colony-forming units (CFU- 
GM) from peripheral blood and bone marrow were cultured in 
vitro. The colony-stimulating activity (CSA) was provided by vari- 
ous conditioned-media previously reported to contain CSA and by 
homologous sheep serum (SS). The maximum number of CFU-GM 
was observed in the cultures containing SS without the addition of 
exogenous CSA. The CFU-GM appeared earlier in the cultures 
containing bone marrow cells when compared to the peripheral 
blood CFU-GM. Replacement of SS by bovine fetal serum resulted 
in suboptimal growth of ovine CFU-GM. 


5504 Genetics 


REFER ALSO TO CITATION(S) 55040044699 


44611 (DOE/EV/03490—2041) Genetic and biochemical 
analysis of the CYC7-H3 mutation that causes overproduction 
of yeast ISO-2-cytochrome C. McKnight, G.L. (Rochester 
Univ., NY (USA). Dept. of Radiation Biology and Biophys- 
ics). 1981. Contract AC02-76EV03490. 152p. NTIS, PC 
A08/MF AOI; 1; GPO Dep. File Number DE84016262. 

Portions are illegible in microfiche products; Thesis. 

The CYC7-H3 mutation causes a 20-fold cis-dominant over- 
production of iso-2-cytochrome c in the yeast Saccharomyces cer- 
evisiae. The CYC7-H3 mutation is a deletion of approximately 5 ki- 
lobase-pairs with one breakpoint located between 140 and 290 base- 
pairs on the 5’ side of the AUG initiation codon of CYC7 and the 
other breakpoint located near a reiterated sequence. The deletion 
results in the appearance of two abundant RNA transcripts of 
length 840 and 680 nucleotides and apparently alters the structure, 
but not the size, of a 1750 nucleotide transcript. The results indicate 
that overproduction of iso-2-cytochrome c in the CYC7-H3 mutant 
is due to the fusion of a new regulatory signal to the CYC7 gene 
by a deletion. The fused regulatory signal may be affecting RNA 
processing, transcriptional initiation, or both, and may be related to 
the reiterated sequence fused to the CYC7 gene. The CYC7-H3 de- 
letion encompasses two adjacent genes, RAD23 and ANP1, which 
control a total of four recessive phenotypes. The RAD23 gene is 
located centromere-proximal to CYC7, controls UV sensitivity and 
apparently functions in excision-repair. The ANP1-RAD23-CYC7 
gene cluster discovered and characterized in this research displays 
striking similarity to the gene cluster containing the iso-l-cytoch- 
rome c gene, CYC1-OSM1-RAD7. The circularly permuted gene 
orders of these gene clusters and the similarity in their encoded 
functions suggests thay may be related by an ancient transpositional 
event. 116 references, 19 figures, 6 tables. 


44612 Plasmid cloning vehicle for Haemophilus influen- 
zae and Escherichia coli. McCarthy, D.; Clayton, N.L.; 
Setlow, J.K. (Brookhaven National Lab., Upton, NY). Jour- 
nal of Bacteriology; 151: No. 3, 1605-1607(Sep 1982). 

A new plasmid cloning vehicle (pDM2) was used to intro- 
duce a library of Haemophilus influenzae chromosomal fragments 
into H. influenzae. Transformants of the higly recombination-defec- 
tive rec-1 mutant were more likely to contain exclusively recombi- 
nant plasmids after exposure to ligated DNA mixtures than was the 
wild type. pDM2 could replicate in Escherichia coli K-12. 
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44613 Effect of chromosomal homology on plasmid trans- 
fer and transformation in Streptococcus pneumoniae. Lacks, 
S.A.; Stassi, D.L.; Lopez, P.; Espinosa, M.; Greenberg, B. 
(Brookhaven National Lab., Upton, NY). Microbiology (Eng- 
lish Translation); 130-133(1982). 

The obvious rarity of simultanaeous uptake of two recombi- 
nant plasmids bearing the same chromosomal segment militated 
against the likelihood of cloning such segments by the conventional 
approach. However, it was possible to clone chromosomal genes in 
S. pneumoniae, and clones of two well-studied pneumococcal 
genes, malM, which codes for the amylomaltase essential for malt- 
ose utilization, and sul-d, which confers sulfonamide resistance, 
were obtained. The availability of recombinant plasmids carrying 
DNA segments homologous to the chromosome allowed investiga- 
tion of the effects of such homology on plasmid establishment. In 
addition to facilitation of plasmid establishment, evidence was ob- 
tained for a subsequent process, in which alleles were equilibrated 
between the chromosome and the plasmid pool. 


44614 Effect of strong promoters on the cloning in Es- 
cherichia coli of DNA fragments from Streptococcus pneu- 
moniae. Stassi, D.L.; Lacks, S.A. (Brookhaven National 
Lab., Upton, NY). Gene; 18: 319-328(1982). 

Attempts to clone wild-type DNA containing the malM 
gene of Streptococcus pneumoniae in plasmid pBR322 of Escheri- 
chia coli were unsuccessful. However, it was possible to clone a 
PstI fragment of DNA containing this gene in a plasmid of S. pneu- 
moniae. Cells carrying the recombinant plasmid produce large 
amounts of the malM product, amylomaltase, and a fragment of the 
protein coded by the adjacent malX gene, apparently as a result of 
transcription in opposite directions from strong promoters located 
between the two genes in the plasmid insert. Under derepressed 
conditions these products represented 10% of the total protein. No 
transcription terminators appeared to be included within the cloned 
segment. The effect of various mutations in the segment on its abili- 
ty to be cloned in pBR322 was examined. Of those tested, only a 
down promoter mutation that affected production of both the amy- 
lomaltase and the X-protein rendered the segment clonable in E. 
coli. Fragments of the S. pneumoniae vector, pMV158, which 
appear to lack strong promoters, were readily cloned in the 
pBR322-E. coli system. 


5505 Metabolism 


REFER ALSO TO CITATION(S) 55050044639, 44704, 44714 


44615 (DOE/EV/03490—2432) Further studies on the 
intermediary metabolism of bone in vitro and a monoclonal 
cell line (MMB-1) derived from bone: effects of parathyroid 
hormone and acetazolamide. Nichols, F.C. (Rochester Univ., 
NY (USA)). 1981. Contract AC02-76EV03490. 159p. NTIS, 
PC A08/MF AOl1; 1; GPO Dep. File Number DE84016249. 

Portions are illegible in microfiche products; Thesis. 

The mechanism/mechanisms by which PTH affects Ca ho- 
meostasis between blood and bone have not been clearly estab- 
lished. Most studies of metabolic acid production in bone took 
place during the late 1950s and early 1960s. Since that time, assay 
techniques for metabolic acid production have been improved for 
greater sensitivity, more has been learned as to how PTH mediates 
its cellular responses, and techniques for cell isolation and culture 
have dramatically improved. These improvements have made possi- 
ble new approaches to the study of short term effects of PTH on 
metabolic acid production in bone. Chapter 1 explores the potential 
of bone to utilize substrates other than glucose for metabolic energy 
transfer. Chapter 2 characterizes glucose metabolism in mouse cal- 
varia in vitro and explores effects of PTH, acetazolamide, and Cl 
13,850 on calvaria oxidative metabolism. Chapter 3 describes PTH 
effects on glucose metabolism of MMB-1 cells, a monoclonal cell 
line reported to possess osteoblast-like characteristics. 


44616 Interhabitat differences in energy acquisition and 
expenditure in a lizard. Karasov, W.H.; Anderson, R.A. 
(Univ. of California, Los Angeles). Ecology; 65: No. 1, 235- 
247(Feb 1984). Contract AC03-76SF00012. 

Cnemidophorus hyperythrus, a small (~4-g) teiid lizard, 
occurs along an elevational thorn scrub-thorn woodland-thorn 
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forest habitat gradient in the cape region of Baja California. The 
authors compared body size, daily energy expenditure (DEE, meas- 
ured with double labeled water), relative feeding rate (as reflected 
by HO influx rate), behavior, and abundance of this species at two 
sites along the gradient. At the inland thorn woodland site C. hy- 
perythrus were more abundant (~50 lizards/ha.). Mean body mass 
of woodland site lizards was 13% greater than that of scrub lizards. 
The DEE of the thorn woodland lizards, 330 site J x g~' x d~', and 
their H2O influx, 99 mm* x g™' x d~', were also higher than the 
thorn scrub lizards’, 219 J x g°' x d-' and 52 mm* x g'' xd“ 
Diets at the two sites were similar. There were no differences be- 
tween sexes in diet, DEE, or He influx. Daily maintenance energy 
costs were calculated based upon laboratory measures of O2 con- 
sumption of resting lizards at a series of temperatures that repre- 
sented the daily range of body temperatures experienced by lizards 
in the field. Activity costs (=DEE minus maintenance) were three 
times higher in the woodland lizards. Behavioral observations 
showed that woodland lizards were active most of the day (~9 h/ 
d) whereas scrub lizards were active primarily in the morning 
(=3.5 h/d). Thus, the higher activity cost, DEE, and feeding rate 
of woodland lizards can be explained by their longer daily activity 
period. We suggest causal factors for the difference in daily activity 
period, and discuss implications of length of daily forging period 
for adult body size, population density, and various life history pa- 
rameters of lizards. 


44617 In situ oxygen consumption rates of cells in V-79 
multicellular spheroids during growth. Freyer, J.P.; Tustan- 
off, E.; Franko, A.J.; Sutherland, R.M. (Univ. of Rochester, 
NY). Journal of Cellular Physiology; 118: No. 1, 53-61(Jan 
1984). Contract AC02-76EV03490. 

The rate of consumption of oxygen by V-79 cells in multi- 
cellular spheroids was measeured as a function of the spheroid di- 
ameter. In situ consumption was equal to that of exponentially 
growing cells for spheroids less than 200 xm in diameter. The rate 
of oxygen consumption decreased for cells in spheroids between 
200 and 400 ym diameter to a value one-fourth the initial, then re- 
mained constant with further spheroid growth. Comparison of con- 
sumption rates for spheroid-derived cells before and after dissocia- 
tion from the spheroid structure indicated that the spheroid mi- 
croenvironment accounted for only 20% of the change in oxygen 
consumption rate. Cell-cell contact, cell packing, and cell volume 
were not critical parameters. Plateau-phase cells had a fivefold 
lower rate of oxygen consumption than exponential cells, and it is 
postulated that the spheroid quiescent cell population accounts for 
a large part of the intrinsic alteration in oxygen consumption of 
cells in spheroids. Some other mechanism must be involved in the 
regulation of cellular oxygen consumption in V-79 spheroids to ac- 
count for the remainder of the reduction obvserved in this system. 


44618 Study of the metabolism of ‘°C labeled substrates 
by ‘°C NMR spectroscopy of intact cells, tissues, and organs. 
Matwiyoff, N.A.; London, R.E.; Hutson, J.Y. (Los Alamos 
National Lab., NM). American Chemical Society, Division of 
Petroleum Chemistry, Preprints; No. 191, 157-186(1982). 

Carbon-13 nuclear magnetic resonance spectroscopy, in con- 
junction with carbon-13 labeling, has become an important analyti- 
cal technique for the study of biological systems and biologically 
important molecules. The growing list of its well established appli- 
cations to isolated molecules in solution includes the investigation 
of: metabolic pathways; the microenvironments of ligands bound to 
proteins; the architecture and dynamics of macromolecules; the 
structures of coenzymes and other natural products; and the mecha- 
nisms of reactions. Recently interest has been reawakened in the 
use of the technique for the study of metabolic pathways and struc- 
tural components in intact organelles, cells, and tissues. The prom- 
ise and problems in the use of ‘°C labeling in such investigations 
can be illustrated by the results on suspensions of the yeast, Can- 
dida utilis. 
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REFER ALSO TO CITATION(S) 55060044594, 44694 


44619 (BMI—1983-030) Comparison of imaging modali- 
ties for diagnosis of thyroid disorders. Pfannenstiel, P.; 
Hirsch, H.; Stein, N.; Maier, R.; Meindl, S.; Voges, K.; 
Willmann, L. (Bundesministerium des Innern, Bonn (Germa- 
ny, F.R.); Stiftung Deutsche Klinik fuer Diagnostik, Wies- 
baden (Germany, F.R.). Fachbereich Nuklearmedizin; Ge- 
sellschaft zur Foerderung der Forschung an der Deutschen 
Klinik fuer Diagnostik e.V., Wiesbaden (Germany, F.R.)). 
Feb 1984. 273p. (In German). NTIS (US Sales Only), PC 
A12/MF AO01. File Number DE84751622. 

From 4-1-1980 to 3-30-1983 in more than 10000 patients 
scanning of the thyroid was performed by a rectiliniear scanner and 
predominantly by a gamma-camera using a special collimator and a 
data processing unit for evaluation of global and regional uptake of 
sup(99m)TcO, or '*°I. The functional scans were compared with 
the structural information provided by real-time ultrasonography of 
the thyroid, employing in questionable cases specially developed 
computer aided pattern recognition methods. Other modalities as a 
multiwire camera, X-ray fluorescence, CT-imaging, NMR-tomogra- 
phy were also evaluated in selected cases. From the data a diagnos- 
tic strategy for the use of imaging modalities to diagnose thyroid 
diseases was derived. 


44620 (BNL—35046) Non-invasive techniques for deter- 
mining musculoskeleton body composition. Cohn, S.H. 
(Brookhaven National Lab., Upton, NY (USA)). 1984. Con- 
tract AC02-76CH00016. 9p. (CONF-8404180—1). NTIS, PC 
A02/MF AOI; 1; GPO Dep. File Number DE84015718. 

From Workshop on advances in NASA-relevant minimally 
invasive instrumentation; Pacific Grove, CA, USA (25 Apr 1984). 

Portions are illegible in microfiche products. 

In vivo neutron activation analysis, combined with gamma 
spectrometry, has ushered in a new era of clinical diagnosis and 
evaluation of therapies, as well as investigation into and modelling 
of body composition in both normal individuals and patients suffer- 
ing from various diseases and dysfunctions. Body composition stud- 
ies have provided baseline data on such vital constituents as nitro- 
gen, potassium and calcium. The non-invasive measurement tech- 
niques are particularly suitable for study of the musculo-skeletal 
changes in body composition. Of particular relevance here is the 
measurement of calcium loss in astronauts during prolonged space 
flights. 


44621 (DOE/EV/10359—5) Nuclear medicine and imag- 
ing research (quantitative studies in radiopharmaceutical sci- 
ence). Progress report, January 1, 1984-December 31, 1984. 
Beck, R.N.; Cooper, M.D. (Franklin McLean Memorial Re- 
search Inst., Chicago, IL (USA)). Sep 1984. Contract 
AC02-80EV 10359. 15p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE84016556. 

This report presents progress in the areas of cardiac nuclear 
medicine, other imaging studies, investigations with biomolecules, 
and assessment of risks associated with the clinical use of radiophar- 
maceuticals. (ACR) 


44622 (DOE/SF/00113—T4) Early lung cancer - detec- 
tion, treatment outcome. Balchum, O.J.; Huth, G.C.; Sacco- 
manno, G. (University of Southern California, Los Angeles 
(USA); Saint Mary’s Hospital and Medical Center, Grand 
Junction, CO (USA)). 1984. Contract AM03-76SFO00113. 
19p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE84015945. 

The advantages in early diagnosis of lung cancer are dis- 
cussed. Diagnosis by sputum cytology, localization of the lesion by 
fluorescence bronchoscopy, and treatment by photoradiation ther- 
apy are described. 17 references. (ACR) 
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44623 (DOE/SF/00113—T5) Development of advanced 
methods for early detection of lung cancer in the uranium 
miner/worker population. Profio, A.E.; Balchum, O.J.; Sac- 
comanno, G.; Huth, G.C. (California Univ., Los Angeles 
(USA)). 1983. Contract AM03-76SF00113. 29p. NTIS, PC 
A03/MF A01; GPO Dep. File Number DE84015619. 
Fluorescence bronchoscopy with a violet laser and image in- 
tensifier has been developed for imaging the red fluorescence of a 
tumor-specific agent, hematoporphyrin derivative, that has been in- 
jected before the examination. The instrument was developed to lo- 
calize carcinoma in situ and early, small bronchogenic tumors diag- 
nosed by sputum cytology but invisible on chest x-ray and conven- 
tional bronchoscopy, in underground uranium miners and others at 
risk for lung cancer. In addition to the imaging devices, a video 
system including a processor and electronics for digital background 
image subtraction has been developed to enhance contrast. A ratio 
fluorometer and a rapid-scan spectrum analyzer have been designed 
for quantitative measurements of fluorescence intensity and depend- 
ence on dosage and time after injection of the fluorescent agent. 
Clinical trials demonstrate detection of carcinoma in situ, and the 
true positive rate should be improved by the new instrumentation 
and optimization of time delay and dosage. 14 references, 6 figures. 


44624 (INIS-mf—8978, pp 197) Ultrasonography, com- 
puter tomography and transparietal cholangiography in diag- 
nosis of pancreatobiliary disease. Vitek, J.; Dite, P.; Heger, 
L.; Vacek, Z. (Karlova Univ., Hradec Kralove (Czechoslo- 
vakia). Lekarska Fakulta). 1981. (In Czech). NTIS (US 
Sales Only), PC A10/MF AO1. File Number TI84780385. 
(CONF-8109254— Absts.). 

From 5. Czechoslovak radiological congress; Bratislava, 
Czechoslovakia (2 Sep 1981). 


44625 (INIS-mf—8978, pp 196) Metrizamide computed 
tomography of the spine and head. Vitek, J. (Alabama Univ., 
Birmingham (USA)). 1981. NTIS (US Sales Only), PC 
A10/MF AO1. File Number T184780385. (CONF-8109254— 
Absts.). 

From 5. Czechoslovak radiological congress; Bratislava, 
Czechoslovakia (2 Sep 1981). 


44626 (INIS-mf—8978, pp 198) Possibilities for perfu- 
sional pulmonary scenograma. Vlahov, N. (Regional Oncolo- 
gical Dispensary-Radioisotope Center, Stara Zagora (Bul- 
garia)). 1981. NTIS (US Sales Only), PC A10/MF AOl1. 
File Number T1I84780385. (CONF-8109254—Absts.). 

From 5. Czechoslovak radiological congress; Bratislava, 
Czechoslovakia (2 Sep 1981). 


44627 (INIS-mf—8978, pp 199) Referring to the question 
of scenograma of the cerebrum. Vlahov, N. (Regional Onco- 
logical Dispensary-Radioizotope Center, Stara Zagora (Bul- 
garia)). 1981. NTIS (US Sales Only), PC A10/MF AOl. 
File Number T184780385. (CONF-8109254—Absts.). 

From 5. Czechoslovak radiological congress; Bratislava, 
Czechoslovakia (2 Sep 1981). 


44628 (INIS-mf—8978, pp 200) Scenograma of testes in 
cases of cryptorchidims. Vlahov, N.; Trenchev, D. (Regional 
Oncological Dispensary-Radioisotope Center, Stara Zagora 
(Bulgaria)). 1981. NTIS (US Sales Only), PC A10/MF AO1. 
File Number T184780385. (CONF-8109254—Absts.). 

From 5. Czechoslovak radiological congress; Bratislava, 
Czechoslovakia (2 Sep 1981). 


44629 (INIS-mf—8978, pp 206) Irradiation planning in 
single high-dose irradiation of upper and lower body half. 
Welker, K. 1981. (In German). NTIS (US Sales Only), PC 
A10/MF AO1. File Number T184780385. (CONF-8109254— 
Absts.). 

From 5. Czechoslovak radiological congress; Bratislava, 
Czechoslovakia (2 Sep 1981). 
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44630 (INIS-mf—8978, pp 210) Eight year’s experience 
with routine high dose, low fraction radiotherapy. Zamecnik, 
J.; Frencl, L.; Mlejnecka, V.; Nemeckova, H.; Lapes, M. 
(Radiotherapeutical Institute, Prague (Czechoslovakia)). 
1981. NTIS (US Sales Only), PC A10/MF AOl1. File 
Number T1I84780385. (CONF-8109254—Absts.). 

From 5. Czechoslovak radiological congress; Bratislava, 
Czechoslovakia (2 Sep 1981). 


44631 (INIS-mf—9005, pp 17) Evaluation of radiation 
risk resulting from diagnostic procedures that involve radion- 
uclides. Tomasevic, M. (Clinical Centre of Medical Faculty, 
Beograd (Yugoslavia) Inst. of Occupational and Radiobiolo- 
gical Health). 1983. NTIS (US Sales Only), PC A07/MF 
AO01. File Number TI84780512. (CONF-830995—Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44632 (INIS-mf—9005, pp 77) In vivo determination of 
thyroid-mass in normal individuals. Farkas, G. (Orszagos 
Frederic Joliot-Curie Sugarbiologiai es Sugaregeszseguegyi 
Kutato Intezet, Budapest (Hungary)); Krasznai, I.; Foeldes, 
J. (Semmelweis Orvostudomanyi Egyetem, Budapest (Hun- 
gary). 1. Belklinika); Bochar, L. (Postgraduate Medical 
School, Budapest (Hungary). Dept. of Roentgenology). 
1983. NTIS (US Sales Only), PC A07/MF AOl. File 
Number T1I84780512. (CONF-830995—Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44633 (INIS-mf—9005, pp 39-40) Calculation of the at- 
tenuation of narrow x-ray beams generated by pulsating po- 
tential x-ray generators. Porubszky, T. (Medicor Works, Bu- 
dapest (Hungary)). 1983. NTIS (US Sales Only), PC A07/ 
MF AOl. File Number TI84780512. (CONF-830995— 
Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44634 (LBL—17385) Evaluation of errors due to Comp- 
ton scattering in gamma-ray emission imaging. Bruno, M.F. 
(Lawrence Berkeley Lab., CA (USA)). Dec 1983. Contract 
AC03-76SF00098. 7ip. NTIS, PC A04/MF A0Ol1; 1; GPO 
Dep. File Number DE84016804. 

Portions are illegible in microfiche products; Thesis. 

A set of computer simulation programs were developed to 
aid in the design of new instrumentation and in the design and eval- 
uation of algorithms for scatter correction in positron emission 
computed tomography. 14 references, 15 figures, 3 tables. (ACR) 


44635 (N—84-21045) System for the management of 
trauma and emergency surgery in space. Final report. Hout- 
chens, B. (Texas Univ., Houston (USA). Health Science 
Center). Dec 1984. 124p. (NASA-CR—175439). NTIS, PC 
A06/MF AO1. 

The need to develop a systems approach to the management 
of trauma and other major clinical medical events in space along 
with appropriate development and evaluation of surgical techniques 
and required hardware was investigated. A prototype zero gravity 
surgical module was constructed and tested aboard a KC-135 air- 
craft during parabolic arc zero G flight. To insure parity of quality 
care to that available on Earth, it was recommended that a clinical 
medical and bioengineering advisory committee define and help de- 
velop the necessary components of the clinical medical care system 
for the space station and lunar base. Key components of the system 
are aerospace surgical training, medical equipment development, in- 
cluding support hardware and software, rapid access to a network 
of specialty expertise, and continued research and development. 


55 BIOMEDICAL SCIENCES, BASIC STUDIES 
5507 Microbiology 


5507 Microbiology 


—_ ALSO TO CITATION(S) 55070043070, 44602, 44612, 44613, 44614, 
446 


44636 (CONF-8102104—1) Secretion of cellulase - a key 
role in ion. Montenecourt, B.S.; Sheir-Neiss, G.L; 
Ghosh, A.; Ghosh, B.K.; Frein, E.M.; Eveleigh, D.E. 
(Lehigh Univ., Bethlehem, PA (USA). Biotechnology Re- 
search Center: University of Medicine and Dentistry of 
New Jersey, Piscataway (USA). Rutgers Medical School; 
Rutgers--the State Univ., New Brunswick, NJ (USA). Dept. 
of Biochemistry and Microbiology). 1981. Contract AC02- 
83ER13106. 12p. NTIS, PC A02/MF A011; 1; GPO Dep. 
File Number DE84015929. 

From National meeting of the. American Institute of Chemi- 
cal Engineers; Orlando, FL, USA (28 Feb 1981). 

Portions are illegible in microfiche products. 

A mutant strain, Rut-C30, was compared to wild-type Tri- 
choderma reesei to investigate differences that might explain the 
observed difference in cellulase secretion between the two. 21 refer- 
ences, | figure, 1 table. (ACR) 


44637 (CONF-8304193—1) Genetics and physiology of 
secretion of cellulase by Trichoderma. Montenecourt, B.S. 
(Lehigh Univ., Bethlehem, PA (USA)). 1983. Contract 
AC02-83ER13106. 14p. NTIS, PC A02/MF AOl1; 1; GPO 
Dep. File Number DE84015928. 

From Seminaire La Biomasse, source d’intermediares indus- 
triels; Paris, France (14 Apr 1983). 

Portions are illegible in microfiche products. 

In an effort to improve the enzymatic saccharification of cel- 
lulose to glucose, a number of mutant strains of Trichoderma reesei 
have been isolated which show enhanced production of the cellu- 
lose complex. Two of these mutants, Rut-C30 and RL-P37, were 
studied in relation to their complement of cellulases and their secre- 
tory mechanisms. 22 reference, 2 figures. (ACR) 


44638 (DOE/ER/10895—1) Basis for the competitive- 
ness of rhizobium japonicum in nodulation of soybean. Final 
progress report. Bauer, W.D.; Evans, W.R. (Battelle-Charles 
F. Kettering Research Lab., Yellow Springs, OH (USA)). 
30 Jul 1984. Contract AC02-81ER10895. 17p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE84016092. 

These studies were concerned with the determination of the 
characteristics of the soybean symbiont R. japonicum that are cru- 
cial to the inoculum competitiveness of one strain of the bacterium 
over other strains with respect to nodule formation. Our work has 
been focused on the initial infection events, such as attachment, 
which precede the development of a fully functional nodule be- 
cause it is these primary events which determine the success or fail- 
ure of a particular rhizobia to initiate infections. Experiments con- 
cerned with the attachment of R. japonicum to soybean roots have 
indicated that both soybean symbiotic and non-symbiotic species of 
rhizobia attach comparably well to soybean roots. There was no 
evidence of attachment mediated by soybean lectin, as previously 
claimed, but evidence was obtained for attachment mediated by pili 
on the Rhizobium cells. It was also found that the efficiency of in- 
fection varied substantially with culture age for certain strains 
while with other strains the efficiency of infection remained ap- 
proximately constant during growth. We have utilized these obser- 
vations to investigate the relationship between the efficiency of in- 
fection and competitiveness. An unexpected outcome of these stud- 
ies was the finding that R. japonicum, and other slow-growing Rhi- 
zobium species, maintain both viability and symbiotic infectivity 
over prolonged periods of storage at ambient temperatures when 
suspended in water. The simplicity and cost-effectiveness of this 
storage procedure may provide an alternative method to the cur- 
rent practices employed in inoculum preparation. 2 figures, 3 tables. 


44639 (DOE/ER/13053—2) Metabolism of fatty acids by 
Syntrophomonas wolfei. Progress report, March 15, 1983- 
July 15, 1984, McInerney, M.J. (Oklahoma Univ., Norman 
(USA)). 1984. Contract AS05-83ER13053. 33p. NTIS, PC 
A03/MF AO1; 1; GPO Dep. File Number DE84015608. 
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Portions are illegible in microfiche products. 

Progress is reported in the following research areas: (1) met- 
abolic studies of Syntrophomonas wolfei; (2) evidence for a carrier- 
mediated system for the electrogenic excretion of acetate in Desul- 
fovibrio desulfurecans; and (3) development of a method to posi- 
tively select for nitrous oxide producing bacteria. (ACR) 


44640 (DOE/EV/02814—6) Expression of Escherichia 
coli uvr genes in mammalian cells. Progress report. (Johns 
Hopkins Univ., Baltimore, MD (USA). School of Hygiene 
and Public Health). 1983. Contract AC02-76EV02814. 5p. 
NTIS, PC A02; 3; GPO Dep. File Number DE84016154. 

Paper copy only, copy does not permit microfiche produc- 
tion. 

The goal was to determine if Escherichia coli uvr genes 
could be expressed in repair deficient mammalian cells (Xeroderma 
pigmentosum). Progress is reported in the following areas: (1) 
ATPase activity was assessed in which the release of labelled orth- 
ophosphate from y-[**P]-ATP is effected by damaged DNA and 
the uvrB protein; (2) the binding of the uvrA protein to damaged 
DNA was tested; and (3) a double uvrA and uvrC vector was engi- 
neered with gpt and the gpt* clones isolated. 2 references, 2 fig- 
ures. (ACR) 


44641 (DOE/EV/03490—2050) Synthesis, integration, 
and restriction and modification of mycoplasma virus L2 
DNA. Dybvig, K. (Rochester Univ., NY (USA). Dept. of 
Radiation Biology and Biophysics). 1981. Contract AC02- 
76EV03490. 168p. NTIS, PC A08/MF A0O1; 1; GPO Dep. 
File Number DE84016274. 

Portions are illegible in microfiche products; Thesis. 

Mycoplasma virus L2 is an enveloped, nonlytic virus con- 
taining double-stranded, superhelical DNA. The L2 virion contains 
about 7 to 8 major proteins identified by SDS-polyacrylamide gel 
electrophoresis, but the virion has no discernible capsid structure. It 
has been suggested that the L2 virion is a DNA-protein condensa- 
tion surrounded by a lipid-protein membrane. The host for myco- 
plasma virus L2 is Acholeplasma laidlawii. A. laidlawii has no cell 
wall and contains a small genome, 1 x 10° daltons, which is two to 
three times smaller than that of most bacteria. Infection of A. 
laidlawii by L2 is nonlytic. The studies in this thesis show that L2 
DNA synthesis begins at about 1 hour of infection and lasts 
throughout the infection. Viral DNA synthesis is inhibited by 
chloramphenicol, streptomycin, and novobiocin. Packaging of L2 
DNA into progeny virus is also inhibited by chloramphenicol and 
novobiocin. It is concluded that protein synthesis and probably 
DNA gyrase activity are required for L2 DNA synthesis, and for 
packaging of L2 DNA into progeny virus. DNA-DNA hybridiza- 
tion studies demonstrate that L2 DNA integrates into the host cell 
during infection, and subsequent to infection the cells are mycoplas- 
ma virus L2 lysogens. The viral site of integration has been roughly 
mapped. L2 virus is restricted and modified by A. laidlawii strains 
JA1 and K2. The nature of the modification in strain K2 has been 
elucidated. Two L2 variants containing insertions in the viral DNA 
were identified in these studies. Restriction endonuclease cleavage 
maps of these variants have been determined. DNA from L2 and 
another isolate of L2, MV-Lg-L 172, are compared in these studies. 
74 references, 33 figures, 6 tables. (ACR) 


44642 Peptostreptococcus productus strain that grows 
rapidly with CO as the energy source. Lorowitz, W.H.; 
Bryant, M.P. (Univ. of Illinois, Urbana). Applied and Envi- 
ronmental Microbiology; 47: No. 5, 961-964(May 1984). Con- 
tract ACO2-81ER 10874. 

Anaerobic bacteria were enriched with a sewage digestor 
sludge inoculum and a mineral medium supplemented with B-vita- 
mins and 0.05% yeast extract and with a 50% CO-30% Ne2-20% 
CO (2 atm [202 kPa]) gas phase. Microscopic observation revealed 
an abundance of gram-positive cocci, 1.0 by 1.4 wm, which oc- 
curred in pairs or chains. The coccus, strain U-1 was isolated by 
using roll tubes with CO as the energy source. Based on morpholo- 
gy, sugars fermented, fermentation products from glucose (He, ace- 
tate, lactate, and succinate), and other features, strain U-1 was iden- 
tified as Peptostreptococcus products IIb (similar to the type 
strain). The doubling time with up to 50% CO was 1.5; acetate and 
COz were the major products. In addition, no significant change in 
the doubling time was observed with 90% CO. Some stock strains 
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were also able to use CO, although not as well. Strain U-1 pro- 
duced acetate during growth with H2-CO:. Other C; compounds 
did not support growth. Most probable numbers of CO utilizers 
morphologically identidal with strain U-1 were 7.5 x 10° and 1.1 x 
10° cells per g for anaerobic digestor sludge and human feces, re- 
spectively. 33 references. 


44643 Interaction of Escherichia coli B and B/4 and bac- 
teriophage T4D with Berea sandstone rock in relation to en- 
hanced oil recovery. Chang, P.L.; Yen, T.F. (Univ. of South- 
ern California, University Park). Applied and Environmental 
Microbiology; 47: No. 3, 544-550(Mar 1984). Contract AS19- 
81BC10508. 

Much research and development is needed to recover oil re- 
serves presently unattainable, and microbially enhanced oil recov- 
ery is a technology that may be used for this purpose. To address 
the problem of bacterial contamination in an oil field injection well 
region, the authors connected each end of a Teflon-sleeved Berea 
sandstone rock to a flask containing nutrient medium. By inoculat- 
ing one flask with Escherichia coli B, they could observe bacterial 
growth in the uninoculated flask resulting from the transport and 
establishment of cells across the rock. Differences in bacterial popu- 
lations occurred depending on whether bacteriophage T4D was 
first adsorbed to the rock. Also described is a lysogenic system for 
possible use in microbially enhanced oil recovery techniques. 23 
references. 


44644 Polypeptides of reaction center complexes from 
green photosynthetic bacteria. Bernstein, J.D.; Olson, J.M. 
(Brookhaven National Lab., Upton, NY). Photosynthetica 
(Prague); 17: No. 2, 259-263(1983). 

Unit-membrane vesicles containing photosynthetic reaction 
centers from the green sulfur bacterium, Chlorobium limicola f. 
thiosulfatophilum, were treated successively with Triton X-100 and 
guanidine HC] to yield non-membranous particles. Twenty one po- 
lypeptide components ranging from 12 to 106 x 10* were resolved 
in all three preparations by sodium dodecy]! sulfate polyacrylamide 
gel electrophoresis. The number of molecules per reaction center 
was estimated for every polypeptide in each preparation. For eight 
polypeptides, the levels remained approximately constant. Of these 
eight polypeptides only five (25.0, 25.5, 38.5, 69, and 93 x 10%) had 
the possibility of a specific association with the reaction center. 


5508 Morphology 


44645 Lymphocyte production: a primary function of the 
bone marrow. Rosse, C. Journal of Anatomy; vp(1982). Con- 
tract AT06-79EV 10270. 

While all three known classes of lymphocytes, T, B, and 
Natural Killer (NK) cells have a myeloid phase in the differentia- 
tion program, relatively little is known about the types of myeloid 
lymphocyte precursor cells or about the factors regulating bone 
marrow lymphocyte production. The earliest identifiable B cell pre- 
cursors, large cytoplasmic Ig* pre-B cells, divide only once and 
rely on a yet unidentified Ig~ progenitor cell for maintenance. The 
progeny of pre-B cells emmigrate from the marrow and are respon- 
sible for maintaining B lymphocyte populations in the periphery. 
Pre-T lymphocytes of the bone marrow are also produced at a 
rapid rate. Peripheral NK cell levels depleted by treating mice with 
anti-NK 1.1 serum are rapidly restored by cells produced in the 
bone marrow. In the postnatal life of rodents the continuous pro- 
duction of B, pre-T, and most likely also of NK cells, is from pre- 
cursor cells resident in the bone marrow. 


5509 Pathology 


44646 Localized pulmonary neutrophil influx induced by 
lung lavage in sheep. Weiss, R.A.; Chanana, A.D.; Joel, 
D.D. (Brookhaven National Lab., Upton, NY). Lung; 161: 
369-374(1983). Contract AC02-76CH00016. 

The kinectics and distribution of neutrophil (PMN) influx 
into lung air spaces subsequent to bronchoalveolar lavage (BAL) 
were studied in adult sheep. The concentration of PMNs in BAL 
fluid peaked at 6 h and remained elevated for 48 h after the initial 
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lavage. The response was observed primarily in the lung segment 
originally lavaged although minor changes were seen in BAL from 
immediately adjacent regions. No response was observed in the 
contralateral lung. Except for a transient decrease in pulmonary al- 
veolar macrophages and monocytes at 6 h, changes in mononuclear 
cell populations (pulmonary alveolar macrophages, monocytes and 
lymphocytes) were minimal. 


44647 Local proliferation of mononuclear phagocytes in 
tumors. Stewart, C.C. (Los Alamos National Lab., NM). 
Journal of Research of the U.S. Geological Survey; 34: 23- 
27(1983). 

The fraction of macrophages and tumor cells in the DNA 
synthetic phase of the cell cycle was determined for the transplant- 
able fibrosarcomas, RIF and KHT tumors, the mammary tumors 
EMT6, S102, and 67A, the B 16 melanoma, and the Lewis lung 
carcinoma. Thirty minutes after intraperitoneal injection of 7HTdR 
(tritiated thymidine), 10% to 28% of the macrophages were la- 
beled. A similar proportion of tumor cells was labeled. This repre- 
sents a high degree of local proliferation for macrophages in situ. 
Thus, macrophages can proliferate in growing tumors, and this 
local proliferation may represent an important source of these host 
defense cells. 


5510 Physiological Systems 
REFER ALSO TO CITATION(S) 55100044534, 44599 


44648 (BNL—35063) Comparison of bronchoalveolar 
lavage cells from germfree and conventional lambs. Joel, 
D.D.; Chanana, A.D.; Weiss, R.A. (Brookhaven National 
Lab., Upton, NY (USA)). 1984. Contract AC02-76CH00016. 
4p. (CONF-8406179—1). NTIS, PC A02/MF A011; 1; GPO 
Dep. File Number DE84015721. 

From 8. international symposium on germ-free research; 
Notre Dame, IN, USA (17 Jun 1984). 

Portions are iliegible in microfiche products. 

The influence of a germfree environment on the concentra- 
tion and type of bronchoalveolar lavage (BAL) cells was deter- 
mined. The purpose was to establish the basis for the increased sus- 
ceptibility of newborn animals to infection. 4 references, 1 figure, 2 
tables. (ACR) 


44649 Influence of sex and breeding condition on micro- 
habitat selection and diet in the pig frog Rana grylio. Lamb, 
T. (Savannah River Ecology Lab., SC). American Midland 
Naturalist; 111: No. 2, 311-318(Apr 1984). Contract ACO09- 
76SR008 19. 

A 14-month study was conducted on the pig frog (Rana 
grylio) in SW Georgia. This species has a prolonged breeding 
season as males call from late March to September. Mature sper- 
matozoa were present in the testes year-round, though seasonal tes- 
ticular changes were detectable with spermatogenesis reaching a 
peak in June. Females contained mature ova from April through 
July and development of the following year’s ova began in August. 
Stomachs of 122 postlarval specimens contained mainly anthropods. 
Coleoptera, Decopoda (Procambarus) and Odonata accounted for 
the majority of individual prey items, constituting 24.3, 19.8 and 
11.9%, respectively. Intersexual dietary differences were apparent 
among adult frogs during the breeding season; variation in diet was 
strongly influenced by behavioral and habitat differences at this 
time. 


5520 Public Health 


44650 (SAND—83-0557) Pathogens in sludge: occur- 
rence, inactivation, and potential for regrowth. Ward, R.L.; 
McFeters, G.A.; Yeager, J.G. (Christ Hospital Inst. of Med- 
ical Research, Cincinnati, OH (USA); Montana State Univ., 
Bozeman (USA). Dept. of Microbiology; Sandia National 
Labs., Albuquerque, NM (USA)). Jul 1984. Contract AC04- 
76DP00789. 87p. NTIS, PC A05/MF A0Ol; 1; GPO Dep. 
File Number DE84016202. 

: Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 
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The USEPA has set forth regulations specifying the process- 
es for pathogen control which are acceptable for both restricted 
and unrestricted use of sewage sludge. For unrestricted use, proc- 
esses which disinfect sludge - eliminate its ability to cause infection 
- are required. However, there is still concern about the public 
health risks of unrestricted sludge use, principally because under fa- 
vorable conditions, certain patho- gens can regrow in disinfected 
sludge. A careful examination of pathogen behavior in sludge was 
undertaken. It revealed that the only bacterial pathogens likely to 
regrow are associated with gastroenteritis, rather than more serious 
diseases, and that ingestion of a large number of these baceria 
would be required to cause illness in healthy individuals. A fungal 
health hazard is posed by Aspergillus fumigatis. It is already widely 
distributed in the environment, but is a hazard only to infants, the 
elderly, and those whose health is compromised. The authors con- 
clude that the unrestricted use of disinfected sludge poses at most a 
modest health hazard, much less serious than than the use of non- 
disinfected sludge. Further steps are discussed which can be taken 
to prevent or control regrowth of those few pathogens which may 
pose a problem. 91 references, 6 tables. 


5530 Agriculture And Food Technology 


REFER ALSO TO CITATION(S) 55300043707, 43725, 43726, 44638 


44651 (INIS-mf—9006, pp 335-338) Experimental study 
of the behaviour of Grauer Kaese compounds in gas mixtures. 
Krank, I.B. Jr. (Inst. for Gastronomische Physik, Berlin 
(Germany, F.R.)). 1984. NTIS (US Sales Only), PC A18/ 
MF A0Ol1. File Number T184780511. (CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

After diffusing into the reaction chamber, the compound of 
interest initially appeared quite stable. However, as the concentra- 
tion of the CO. and ROH species in the reactive atmosphere was 
increased above a threshold level, fragmentation of the primary 
species was observed. This fragmentation rate was quite slow and 
decreased steadily, but an increase in the level of ROH compounds 
was accompanied by a marked increase in the fragmentation rate. 
After approximately 20 mins. of observation time the fragmentation 
rate had decreased to such an extent that, given the sensitivity of 
the detection apparatus, it was immeasurably small. Further injec- 
tions of the species ROH were no longer effective in producing an 
increase in the fragmentation rate and, although no satisfactory 
mechanism has been proposed to explain the observed behaviour, 
we conclude that some saturation point had been reached. A 
sudden onset of a runaway mobility was accompanied by a marked 
increase in the dissociation rate, bringing it to the highest level ob- 
served. The dissociation rate of the primary species remained high 
until the optical emission fell below a detectable level. (Author). 
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REFER ALSO TO CITATION(S) 56012044640 


44652 (ABCC—14-63) ABCC-JNIH pathology studies, 
Hiroshima and Nagasaki. Report No. 1, October 1950-Sep- 
tember 1962. Angevine, D.M.; Jablon, S.; Matsumoto, Y.S. 
(Atomic Bomb Casualty Commission, Hiroshima (Japan); 
Atomic Bomb Casualty Commission, Nagasaki (Japan)). 11 
Jun 1963. Contract AC01-76EV03081. 57p. (In English and 
Japanese). NTIS, PC A04/MF A0Ol; GPO Dep. File 
Number DE84008468. 

The report describes a study of autopsies of persons in Hiro- 
shima and Nagasaki. The factors influencing selection for autopsy 
were analyzed. The objective was to endow the autopsy program 
with a high degree of statistical control. The degree of correlation 
between death certificate diagnoses and the autopsy anatomic diag- 
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noses was determined. The effects of the degree of exposure to ra- 
diation on different disease groups, with special emphasis on malig- 
nant tumors, was ascertained. 14 references, 22 tables. (ACR) 


44653 (AD-P—003255/7) Estimated effects of ionizing 
radiation upon military task performance: individual combat 
crewmember assessment. Anno, G.H.; Wilson, D.B. (Pacific- 
Sierra Research Corp., Los Angeles, CA (USA)). Apr 1984. 
5p. NTIS, PC A02/MF AOl1. 

Quantitative estimates are developed of the performance 
levels for selected individual Army combat crewmembers exposed 
to prompt ionizing radiation from nuclear weapons. The perform- 
ance levels, expressed in percent of normal (baseline) task perform- 
ance, provide information for military operations planning, combat 
training, and computer simulation modeling of combat crew and 
unit effectiveness. The methodology is described where data from 
two separate bodies of information: acute radiation sickness symp- 
tomatology, and judgment of task performance time from Army 
combat crew questionnaires - are integrated to compute perform- 
ance levels as a function of dose (free-in-air) and post-exposure 
time. 


44654 (BNL—34568) U-bearing particles in miners’ and 
millers’ lungs. Paschoa, A.S.; Wrenn, M.E.; Singh, N.P.; 
Miller, S.C.; Jones, K.W.; Cholewa, M.; Hanson, A.L.; Sac- 
comanno, G. (Utah Univ., Salt Lake City (USA). Dept. of 
Pharmacology; Brookhaven National Lab., Upton, NY 
(USA); Saint Mary’s Hospital, Grand Junction, CO (USA)). 
1984. Contract AC02-76CH00016. 6p. (CONF-841016—1). 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE84010787. 

From International conference on occupational radiation 
safety in mining; Toronto, Ontario, Canada (15 Oct 1984). 

Portions are illegible in microfiche products. 

The size distribution of uranium-bearing particles in air par- 
ticulates in occupational areas of active uranium mines and mills is 
largely uninvestigated. Investigation of the size of residual uranium- 
bearing particles in uranium miners’ and millers’ lungs is warranted 
because significant inhalation of uranium can occur in certain occu- 
pational areas. Average uranium concentrations of about 0.3 ppM U 
in uranium miners’ and millers’ lungs have been reported. Local 
uranium concentrations in uranium-bearing particles inhaled and re- 
gionally deposited in the lungs of uranium miners and millers are 
orders of magnitude larger than the average uranium concentra- 
tions reported. The feasibility of using microPIXE (particle induced 
X-ray emission) techniques to search for such uranium-bearing parti- 
cles embedded in lung tissues has been demonstrated. Proton micro- 
beams 20 pm in diameter, scanning in 5 ym steps, were used to ir- 
radiate sections of lung tissues 10 to 40 ym thick. The paper will 
briefly describe the method, and present and discuss the results ob- 
tained in an extensive search for uranium-bearing particles embed- 
ded in lung tissues, collected at autopsy, of former uranium miners 
and millers. 13 references, 1 table. 


44655 (DOE/EV/03268—4) Problems in radiation em- 
bryology. Sixteenth year progress report, July 1, 1972-June 
30, 1973. (Thomas Jefferson Univ., Philadelphia, PA (USA). 
Stein Research Center). 1973. Contract AC02-76EV03268. 
36p. (COO—3268-4). NTIS, PC A03/MF AOl1; 1; GPO 
Dep. File Number DE84016917. 

Portions are illegible in microfiche products. 

Progress is reported in the following areas: (1) the effect of 
embryonic irradiation on adult life expectancy, adult pathology and 
leukemia induction; (2) the effect of embryonic irradiation on bio- 
chemical and physiological processes in the adult organism; (3) at- 
tempts specifically to irradiate the developing rat yolk sac; (4) the 
effect of x-irradiating the rat embryo on the first day of gestation; 
and (5) determination of the threshold exposure for malformation 
induction in irradiated embryos. (ACR) 


44656 (DOE/EV/03490—2129) Radiation effects on the 
fibrinolytic system and their relation to hemorrhagic diathesis 
and increased endothelia! permeability. Ballelos, E.E. (Roch- 
ester Univ., NY (USA). Dept. of Radiation Biology and 
Biophysics). 1982. Contract AC02-76EV03490. 276p. NTIS, 
PC A13/MF A011; 1; GPO Dep. File Number DE84016263. 


ERA-9/21 / 5946 


Portions are illegible in microfiche products; Thesis. 

This study investigates the effects of whole-body X-irradia- 
tion on the fibrinolytic system, the causes of radiation-induced 
changes in plasmin (fibrinolytic) activity, and the contribution of in- 
creased plasmin activity to increased capillary (endothelial) perme- 
ability and hemorrhagic diathesis. The parameters evaluated using 
adult, male, Rochester ex-Wistar rats were: (1) plasmin, plasmino- 
gen, and plasminogen activator levels in plasma within one month 
after 425, 655 or 885 rad and at 3.5, 7 and 12 months after 425 rad, 
by a modified caseinolytic method; (2) tissue plasminogen activator 
activity (TPAA) in heart, kidneys, lungs, liver, pancreas and spleen, 
by a fibrin plate method (885 rad); (3) vascular permeability, by a 
radioisotopic method (885 rad); and (4) gross hemorrhagic re- 
sponse, scored for severity. The dose-dependent changes in plasmin, 
plasminogen and plasminogen activator were multi-phasic. Com- 
bined effects of increased plasminogen and increased blood plasmin- 
ogen activator caused early increase and later dramatic increase in 
plasmin activity (885 rad). Long-delayed radiation effects (425 rad) 
involved reduction in plasminogen level at 7 and 12 months. Epsi- 
lon-amino-caproic acid (0.3 gm/kg body weight) prevented the im- 
mediate and early radiation effects on these fibrinolytic compo- 
nents, and partially inhibited the later effects (within one month), 
whether administered only as a single injecticn before irradiation or 
maintained by daily water intake thereafter. 206 references, 29 fig- 
ures, 34 tables. 


44657 (DOE/EV/03728—17) Mutagenic effect of radion- 
uclides incorporated into DNA of Drosophila melanogaster. 
Progress report, July 16, 1983-June 30, 1984. Lee, W.R. 
(Louisiana State Univ., Baton Rouge (USA). Dept. of Zool- 
ogy and Physiology). 1984. Contract AS05-76EV03728. Sp. 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE84015609. 

Progress is reported in the development of methods for eco- 
nomically analyzing mutants at the molecular level so that mutants 
induced by x-rays, N-ethyl-N-nitrosourea (ENU) and tritium could 
be classified. (ACR) 


44658 (I[AEA-TECDOC—299) Induced mutations for im- 
provement of grain legume production III. Proceedings of the 
third research co-ordination meeting on the use of induced 
mutations for improvement of grain legume production in 
South East Asia organized by the Joint FAO/IAEA Division 
of Isotope and Radiation Applications of Atomic Energy for 
Food and Agricultural Development held at Seoul, 4-8 Octo- 
ber 1982. (Joint FAO/IAEA Div. of Isotope and Radiation 
Applications of Atomic Energy for Food and Agricultural 
Development, Vienna (Austria)). Dec 1983. 226p. (CONF- 
8210262—). NTIS (US Sales Only), PC A1ll/MF AO1. File 
Number DE84780539. 

From 3. research co-ordination meeting on the use of in- 
duced mutations for improvement of grain legume production in 
South East Asia; Seoul, Korea (4 Oct 1982). 

Items within the scope of EDB have been entered individ- 
ually into the data base. (ACR) 


44659 (INIS-mf—8978, pp 202) Radiosensitizing action 
of metronidazole in hypoxic bone marrow. Vodicka, I.; Vo- 
lenec, K.; Chmelar, V. (Karlova Univ., Hradec Kralove 
(Czechoslovakia). Lekarska Fakulta). 1981. NTIS (US Sales 
Only), PC A10/MF AOl. File Number 1184780385. 
(CONF-8109254—Absts.). 

From 5. Czechoslovak radiological congress; Bratislava, 
Czechoslovakia (2 Sep 1981). 


44660 (INIS-mf—8978, pp 174-175) Importance of se- 
quence in the use of radiation in association with hyperther- 
mia and/or radiosensitizers: evidences in vivo. Spano, M.; 
Arcangeli, G.; Cividalli, A.; Vita, R.de; Lovisolo, A.G.; 
Pardini, M.C.; Mauro, F. (Comitato Nazionale per l’Energia 
Nucleare, Rome (Italy)). 1981. NTIS (US Sales Only), PC 
A10/MF AO1. File Number T184780385. (CONF-8109254— 
Absts.). 

From 5. Czechoslovak radiological congress; Bratislava, 
Czechoslovakia (2 Sep 1981). 
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44661 (INIS-mf—8978, pp 182) Dose burden of stronti- 
um-90 of people working with ionization radiations. Stoilova, 
S.; Levi, R.; Keslev, D. (Nauchno-Izsledovatelski Inst. po 
Radiologiya i Radiatsionna Khigiena, Sofia (Bulgaria)). 
1981. NTIS (US Sales Only), PC A10/MF AOI. File 
Number T184780385. (CONF-8109254—Absts.). 

From 5. Czechoslovak radiological congress; Bratislava, 
Czechoslovakia (2 Sep 1981). 


44662 (INIS-mf—8990) Radiation protection problems 
connected with uranium ore mining at Kvanefjeld and urani- 
um processing. Soerensen, A. (Risoe National Lab., Roskilde 
(Denmark)). Aug 1983. 23p. (In Danish). NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE84780386. 

The average content of uranium at Kvanefjeld is 340 gram 
per metric ton of ore, equivalent to 4200 Bq kb~' in SI radioactiv- 
ity units. The corresponding number of thorium are 850 gram per 
metric ton of ore and 3500 Bq kg’ *. The assessment of the radiation 
dose from external y-radiation is based partly on the measured radi- 
ation levels in the Kvanefjeld plateau area and in the 1980-adit, and 
partly on measurements, with personal dosemeters, of the doses re- 
ceived by the work force in the adit. The contribution to the 
annual effective dose equivalent from extenal y-radiation in an open 
pit - mine is, on this premise, estimate to be 2.5-3.7 mSv. Planning 
of a uranium mining and milling enterprise involves conccern about 
working conditions, but the sum of the calculated dose contribu- 
tions from external y-radiation, inhaled radon/thoron-daughter 
products and inhaled ore dust gives roughly estimated annual effec- 
tive dose equivalent for work in the open pit-mine about 3.1-16.5 
mSv (compared with the annual dose limit of 50 mSv recommend- 
ed by the ICRP for occupatonally employed persons). (EG). 


44663 (INIS-mf—9003) Radiation doses connected -with 
tunnel excavation at Kvanefjeld. Soerensen, A. (Risoe Na- 
tional Lab., Roskilde (Denmark)). Dec 1980. 19p. (In 
Danish). NTIS (US Sales Only), PC A02/MF AOl1. File 
Number DE84780387. 

The results of measurements of calculations of radiation 
doses in connection with the tunnel work in Kvanefijeld is present- 
ed. Doses from external gamma radiaton were measured by means 
of TL-dosemeters. Doses from inhalation of radon and thoron 
daughters where calculated on the basis of measured concentrations 
at the working places and record keeping of the working time of 
each employee. The same procedure was used for estimating doses 
from inhaled ore dust. The conversion from dust exposure to effec- 
tive dose equivalent is based on the DAC-values from ICRP 30. 
The highest recorded dose to an individual employed during both 


of the two working periods (within 13 months) was approximately 
1100 mrem. (A.S.). 


44664 (INIS-mf—9005, pp 108) Estimation of the natural 
gamma-ray, cosmic ray and radon daughters dose to the popu- 
lation of Vienna. Tschirf, E.; Danzer, M. (Atominstitut der 
Oesterreichischen Universitaeten, Vienna). 1983. NTIS (US 
Sales Only), PC A0O7/MF AO1. File Nutnber T184780512. 
(CONF-830995—Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: reccnt developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44665 (INIS-mf—9005, pp 64-65) Lung cancer risk as a 
result of energy conservation and waste recycling. Stein- 
haeusler, F.; Pohl, E. (Salzburg Univ. (Austria). Inst. fuer 
Allgemeine Biologie, Biochemie und Biophysik). 1983. 
NTIS (US Sales Only), PC AO7/MF AOl1. File Number 
T184780512. (CONF-830995—Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44666 (INIS-mf—9005, pp 74) Hemorrhagic manifesta- 
tions in semi-lathally radiated experimental goats. Milosevic, 
z.; Selak, I.; Markovic, Z.; Kljajic, R.; Horsic, E. (Sarajevo 
Univ. (Yugoslavia)). 1983. NTIS (US Sales Only), PC A07/ 
MF AOl. File Number 1184780512. (CONF-830995— 
Summ.). 
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From 11. regional congress of the Interaational Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Ser 1983). 


44667 (INIS-mf—9005, pp 75) Effects of stimulators 
haematopoiesis at total single and fractional irradiation in ex- 
perimental conditions. Stojanovic, D.B.; Milivojevic, K.S. 
(Institut za Nuklearne Nauke Boris Kidric, Belgrade (Yugo- 
slavia)). 1983. NTIS (US Sales Only), PC AO7/MF AOl1. 
File Number T1I84780512. (CONF-830995—Summ. ). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44668 (INIS-mf—9005, pp 78) Early estimation of the 
absorbed dose in x-irradiated rats by monitoring of simple in- 
dicators of haemotologic and digestive system reactivity. 
Jernej, B.; Pavelic, J.; Levanat, S.; Deanovic, Z. (Institut 
Rudjer Boskovic, Zagreb (Yugoslavia)). 1983. NTIS (US 
Sales Only), PC AO7/MF AOl1. File Number T184780512. 
(CONF-830995—Summ. ). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44669 (INIS-mf—9005, pp 56-57) Do biopositive effects 
of ionizing radiation exist. Broda, E. (Vienna Univ. (Aus- 
tria). Inst. fuer Physikalische Chemie). 1983. NTIS (US 
Sales Only), PC AO7/MF AOl1. File Number T184780512. 
(CONF-830995—Summ. ). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44670 (INIS-mf—9005, pp 58) DNA Repair processes in 
persons chronically exposed to low levels of radiation. 
Tuschl, H. (Oesterreichisches Forschungszentrum Seibers- 
dorf G.m.b.H. Inst. fuer Biologie). 1983. NTIS (US Sales 
Only), PC AO7/MF AOl. File Number 1184780512. 
(CONF-830995—Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44671 (INIS-mf—9005, pp 99) Effects of decontamina- 
tion treatment of normal skin and excoriation contaminated 
with radionuclides. Milivojevic, K.S.; Stojanovic, D.B. (In- 
stitut za Nuklearne Nauke Boris Kidric, Belgrade (Yugo- 
slavia)). 1983. NTIS (US Sales Only), PC A07/MF AOl1. 
File Number T184780512. (CONF-830995—Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44672 (INIS-mf—9005, pp 102) Radiation burden of 
poultry by radionuclide “°K. Djuric, G.; Petrovic, B. (Bel- 
grade Univ. (Yugoslavia)). 1983. NTIS (US Sales Only), PC 
A07/MF AOl1. File Number TI84780512. (CONF-830995— 
Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44673 (INIS-mf—9005, pp 66-67) Composite treatment 
for reducing radionuclide retention in rats. Kargacin, B.; 
Kostial, K.; Simonovic, I. (Yugoslav Academy of Sciences 
and Arts, Zagreb. Inst. for Medical Research; Zagreb Univ. 
(Yugoslavia)). 1983. NTIS (US Sales Only), PC A07/MF 
A01. File Number TI84780512. (CONF-830995—Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 
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44674 (INIS-mf—9005, pp 70-71) Effect of milk diet en- 
riched with lactose and/or iron on strontium-85 transfer and 
retention in rat's ileum. Gruden, N. (Yugoslav Academy of 
Sciences and Arts, Zagreb. Inst. for Medical Research). 
1983. NTIS (US Sales Only), PC A0O7/MF AOl. File 
Number TI84780512. (CONF-830995—Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44675 (INIS-mf—9005, pp 19) Accidental irradiation by 
192Tr of 296 GBq (8 Ci) intensity. Markovic, B.; Panov, D.; 
Petrovic, D.; Jeremic, M.; Dodic, S. (Institut za Medicinu 
Rada i Radiolosku Zastitu Dr. Dragomir Karajovic, Bel- 
grade (Yugoslavia)). 1983. NTIS (US Sales Only), PC A07/ 
MF AOl. File Number 1184780512. (CONF-830995— 
Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44676 (INIS-mf—9005, pp 12-13) Health effects of air 
pollution in Japan and comparison of hazard indices of ef- 
fluents from fossil fuel and nuclear plants. Nishiwaki, Y.; 
Shah, S.M. (International Atomic Energy Agency, Vienna 
(Austria). Div. of Nuclear Safety); Kanoh, E.; Tsunetoshi, 
Y.; Asou, M.; Saeki, T. (Miyazaki Medical College (Japan) 
Dept. of Public Health); Ishikawa, E.; Imagawa, M. (Miya- 
zaki Medical College (Japan) Dept. of Biochemistry); Yama- 
guchi, Y.; Hirozumi, Y. (Osaka Prefectural Governm. 
(Japan) Dept. of Public Health). 1983. NTIS (US Sales 
Only), PC AO7/MF AOl. File Number 1184780512. 
(CONF-830995—Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44677 (INIS-mf—9005, pp 16) Application of new knowl- 
edge on the evaluation of the doses after a severe reactor ac- 
cident. Mueck, K. (Oesterreichisches Forschungszentrum 
Seibersdorf G.m.b.H. ASTRA-Reaktorinstitut). 1983. NTIS 
(US Sales Only), PC A0O7/MF AOI. File Number 
1184780512. (CONF-830995—Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44678 (INIS-mf—9005) 11. Regional congress of IRPA. 
Austrian - Hungarian - Yugoslavian radiation protection 
meeting. Recent developments and new trends in radiation 
protection. Tschirf, E. (Atominstitut der Oesterreichischen 
Universitaeten, Vienna); Hefner, A. (Oesterreichisches Fors- 
chungszentrum Seibersdorf G.m.b.H. Inst. fuer Strahlens- 
chutz) (eds.). (Oesterreichischer Verband fuer Strahlens- 
chutz (OeVS), Vienna). 1983. 132p. (CONF-830995— 
Summ.). NTIS (US Sales Only), PC A07/MF AO1. File 
Number DE84780512. 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 

99 contributions were presented, the four papers of session II 
on non ionizing radiations being outside of the scope of INIS. The 
session headings were: I. General aspects of radiation protection. II. 
Non ionizing radiation. III. Measurement and techniques. IV. Biol- 
ogy and medicine. V. Dosimetry. VI. Environmental. Only ex- 
tended synopses are present. The full text of the presentations will 
be published in a proceedings volume at a later date. Papers are in- 
dexed separately for inclusion in th Energy Data base. 


44679 (INIS-mf—9005, pp 10-11) Microdosimetry of 
gamma and neutron radiation. State-of-the-art and recent ex- 
perimental data. Srdoc, D. (Columbia Univ., New York 
(USA). Coll. of Physicians and Surgeons). 1983. NTIS (US 
Sales Only), PC AO7/MF AO1. File Number T184780512. 
(CONF-830995—Summ.). 
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From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44680 (INIS-mf—9005, pp 20) Education of veterinary 
specialists for radiation control of animal production. Petro- 
vic, B.; Djuric, G. (Belgrade Univ. (Yugoslavia)). 1983. 
NTIS (US Sales Only), PC A0O7/MF AO1. File Number 
T1I84780512. (CONF-830995—Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44681 (INIS-mf—9005, pp 82) Some experiences in inci- 
dental internal contamination monitoring and dose assess- 
ment. Andrasi, A.; Belezany, E. (Hungarian Academy of 
Sciences, Budapest. Central Research Inst. for Physics). 
1983. NTIS (US Sales Only), PC A0O7/MF AOl. File 
Number T184780512. (CONF-830995—Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44682 (INIS-mf—9005, pp 85) Relation between the 
local and chest dosimeter readings. Osvay, M.; Benkoe, L.; 
Golder, F. (Hungarian Academy of Sciences, Budapest 
(Hungary). Inst. of Isotopes). 1983. NTIS (US Sales Only), 
PC AO7/MF AOl. File Number TI84780512. (CONF- 
830995—Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44683 (INIS-mf—9005, pp 86) Incorporation monitoring 
and evaluation of results of the Nuclear Research Centre Ros- 
sendorf/GDR. Fietz, J. (Zentralinstitut fuer Kernforschung, 
Rossendorf bei Dresden (German Democratic Republic)). 
1983. NTIS (US Sales Only), PC A0O7/MF AOl. File 
Number T184780512. (CONF-830995—Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44684 (INIS-mf—9005, pp 125) Dose level measurements 
during startup of the first units of the PAKS nuclear power 
plant. Feher, S.; Nagy, M.F.; Viragh, E. (Techn. Univ., Bu- 
dapest, (Hungary) Training Nuclear Reactor); Ronaky, J.; 
Rosa, G. (Paks Nuclear Power Plant, Paks (Hungary). 
Dept. for Radiation Protection). 1983. NTIS (US Sales 
Only), PC AO7/MF AOl. File Number 1184780512. 
(CONF-830995—Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44685 (INIS-mf—9005, pp 593) Biological dosimetry. 
Recent advances and trends for the future. Bianco, A. (Inter- 
national Atomic Energy Agency, Vienna (Austria). Div. of 
Nuclear Safety). 1983. NTIS (US Sales Only), PC A07/MF 
AO1. File Number TI84780512. (CONF-830995—Summ.). 

rom 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44686 (INIS-mf—9005, pp 60-61) Availability and prob- 
lems of biological indicators for radiation injury. Koeteles, 
G.J.; Almassy, S.; Kubasova, T. (Orszagos Frederic Joliot- 
Curie Sugarbiologiai es Sugaregeszseguegyi Kutato Intezet, 
Budapest (Hungary)). 1983. NTIS (US Sales Only), PC 
A07/MF AO1. File Number T184780512. (CONF-830995— 
Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 
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44687 (INIS-mf—9005, pp 62-63) Stochastic lung dose 
medelling. A joint Austrian-Hugarian project. Hofmann, W.; 
Daschil, F. (Salzburg Univ. (Austria). Inst. fuer Allgemeine 
Biologie, Biochemie und Biophysik); Koblinger, L.; Feher, 
J.; Balashazy, J. (Hungarian Academy of Sciences, Buda- 
pest. Central Research Inst. for Physics). 1983. NTIS (US 
Sales Only), PC AO7/MF AOl1. File Number T184780512. 
(CONF-830995—-Summ. ). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44688 (INIS-mf—9005, pp 72-73) Haptoglobin (Hp) and 
professional irradiation. Besarabic, M. (Institut za Nuklearne 
Nauke Boris Kidric, Belgrade (Yugoslavia)). 1983. NTIS 
(US Sales Only), PC AO7/MF AOl. File Number 
TI84780512. (CONF-830995—Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44689 (INIS-mf—9005, pp 76) Radiation dose received 
by the personnel of gynecological and nuclear medicine de- 
partments. Makra, S. (National Oncological Institut, Buda- 
pest (Hungary)). 1983. NTIS (US Sales Only), PC A07/MF 
AO1. File Number TI84780512. (CONF-830995—Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44690 (INIS-mf—9005, pp 34) New type of TL dose- 
meters for personnel beta dosimetry. Prokic, M.; Christensen, 
P. (Institut za Nuklearne Nauke Boris Kidric, Belgrade 
(Yugoslavia)). 1983. NTIS (US Sales Only), PC A07/MF 
AO1. File Number TI84780512. (CONF-830995—Summ. ). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44691 (N—83-33259) Using of oriented graphs of similar- 
ity for monitoring of vegetation dynamics. Melancholin, P.N. 
(AN SSSR, Moscow). 1981. 7p. (In Russian). NTIS, PC 
A09/MF AOl1. 

Using the method of oriented graphs of similarity the rees- 
tablishment of vegetation, irradiated by different dozes of ionizing 
radiation is estimated. Levelling of differences between forest phy- 
tocenoses in conditions of long-existing nature reserve is described. 


44692 (N—84-22169) Dose in critical body organs in low 
Earth orbit. Wilson, J.W.; Cucinotta, F. (National Aeronau- 
tics and Space Administration, Hampton, VA (USA). Lang- 
ley Research Center). Apr 1984. 35p. (NASA-TM—85778). 
NTIS, PC A03/MF AO1. 

Human exposure to trapped radiations in low Earth orbit 
(LEO) are evaluated on the basis of a simple approximation of the 
human geometry for spherical shell shields of varying thickness. A 
data base is presented that may be used to make preliminary assess- 
ment of the impact of radiation exposure constraints on human per- 
formance. A sample impact assessment is discussed. 


44693 (NUREG/CP—0050, pp 49-57) Generalized con- 
cept for the estimation of body dose of radiation workers ex- 
posed to external 6 rays. Piesch, E.; Boehm, J.; Heinzel- 
mann, M. (Kernforschungszentrum, Karlsruhe, West Ger- 
many). Jan 1984. NTIS, PC A99/MF AOl1 - GPO $12.00. 
File Number T1I84006058. (CONF-830204—). 

From International beta dosimetry symposium; Washington, 
DC, USA (15 Feb 1983). 

A generalized concept for the estimation of B doses is dis- 
cussed which relates to (1) the calculation of the dose equivalent 
behind a tissue layer of 7 mg/cm? (skin dose) on the basis of source 
activity or other data and takes into account the special cases: of 
point source, area source and volume source, (2) the estimation of 
organ doses on the basis of calculated or measured data from indi- 
vidual and area monitoring particularly the dose equivalent to the 
lens of the eye and the testes, and finally (3) the estimation of skin 
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dose due to skin contamination. Basic reference data are presented 
in order to estimate the dose equivalent which varies significantly 
in the 6 radiation field as a function of maximum 8 energy, dis- 
tance from the source, size and amount of surface, air and skin con- 
tamination. 


44694 (ORNL/TM—9124) Nuclear medicine progress 
report for quarter ending March 31, 1984. Knapp, F.F. Jr.; 
Ambrose, K.R.; Butler, T.A.; Goodman, M.M.; Srivastava, 
P.C. (Oak Ridge National Lab., TN (USA)). Aug 1984. 
Contract AC05-840R21400. 20p. NTIS, PC A02/MF AOI; 
1; GPO Dep. File Number DE84016637. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

In this report the evaluation of a new potential approach for 
brain-specific delivery of radioiodinated agents is described. These 
studies were supported by ORNL Seed Money funds. The p-amino- 
phenethylamine group was attached as an amide linkage to the 
methyliodide quaternized form of nicotinic acid by reaction with 
the activated succinimidyl ester. The p-amino group was converted 
to the piperidinyl triazene and iodine-125 introduced into the p-po- 
sition by decomposition with H'*I. Following reduction of the 
pyridinium ring with NaBH,, the dihydro form was administered to 
rats and showed good brain uptake (5 min, ~ 0.3% dose). The qua- 
ternary compound, however, showed low brain uptake (5 min, ~ 
0.03% dose). These studies suggest that the dihydro agent readily 
crosses the intact blood:brain barrier and is quaternized in vivo pre- 
venting its release. In contrast, the administered quaternary form 
cannot cross the blood:brain barrier and thus shows low brain 
uptake. These data demonstrate that brain-specific delivery of ra- 
diopharmaceuticals using this method is possible and several other 
model compounds are being evaluated. Studies of new radiolabeled 
fatty acids for the evaluation of heart disease were extended to in- 
vestigate the subcellular distribution of various agents in rat heart 
cells following intravenous administration. Distribution profiles 
were determined for six radiolabeled structurally-modified fatty 
acids, including two Te fatty acids and three 3-methyl-branched 
fatty acids. It was determined that those agents which show low 
myocardial uptake also show low localization in microsomal and 
mitochrondrial fractions. Subcellular distribution experiments cou- 
pled with lipid analysis of the fractions to determine the relation be- 
tween uptake, metabolism and incorporation within the various 
lipid pools are continuing. 5 references, 1 figure, 4 tables. 


44695 (PNL—5221) Lung-clearance classification of ra- 
dionuclides in calcined phosphate rock dust. Kalkwarf, D.R.; 
Jackson, P.O. (Pacific Northwest Lab., Richland, WA 
(USA)). Aug 1984. Contract AC06-76RL01830. 19p. NTIS, 
PC A02/MF A0O1; GPO Dep. File Number DE84016655. 

Lung-clearance classifications for *°Pb and 7°Po in air- 
borne dust from elemental phosphorus plants were estimated for 
use with the lung clearance model proposed by the ICRP Task 
Group on Lung Dynamics. Estimates were based on measurements 
of dissolution rates for these radionuclides from sized dust samples 
into simulated lung fluid at 37°C. The estimates were expressed in 
the classification terms of the model, i.e... D, W and Y, indicating 
lung clearance half-times of 0 to 10 days, 11 to 100 days and more 
than 100 days. Dust samples were obtained from two plants in the 
western United States, and dissolution trials were conducted on 
fractions containing particles with aerodynamic equivalent diame- 
ters (AED) of 0 to 3 um and of 3 to 10 ym. The *'°Pb and ?!°Po 
in each of these fractions were classified 100% Class Y. The specif- 
ic activities of both radionuclides increased with decreasing AED 
of the particles. 11 references, 1 figure, 4 tables. 


44696 (PNL-SA—9349) MPC and ALI: their basis and 
their comparison. Kennedy, W.E. Jr.; Watson, E.C. (Pacific 
Northwest Lab., Richland, WA (USA)). Mar 1981. Con- 
tract AC06-76RL01830. 15p. (CONF-810365—2). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE84015926. 

From Joint meeting of the Columbia and Northern Califor- 
nia chapters of the Health Physics Society on internal dosimetry; 
Lake Tahoe, CA, USA (22 Mar 1981). 

Radiation protection regulations in the United States have 
evolved from the recommendations of the International Commis- 
sion on Radiological Protection (ICRP) and the National Council 
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on Radiation Protection and Measurements (NCRP). In 1959, the 
ICRP issued Publication 2 which contained specific recommenda- 
tions on dose rate limits, permissible body burdens, metabolic data 
for radionuclides, and maximum permissible concentrations (MPC) 
in air or water. Over the next 20 years, new information became 
available concerning the effects of radiation, the uptake and reten- 
tion of radionuclides, and the radioactive decay schemes of parent 
radionuclides. To include this newer information, the ICRP issued 
Publication 30 in 1978 to supersede Publication 2. One of the sec- 
ondary limits defined in Publication 30 is the annual limit of intake 
(ALI). Radionuclide specific ALI values are intended to replace 
MPC values in determining whether or not ambient air and water 
concentrations are sufficiently low to maintain the dose to workers 
within accepted dose rate limits. In this paper, we discuss the deri- 
vation of MPC and ALI values, compare inhalation committed 
dose equivalent factors derived from ICRP Publications 2 and 30, 
and discuss the practical implications of using either MPC or ALI 
in determining compliance with occupational exposure limits. 6 ref- 
erences. 


44697 (PNL-SA—11965) How much can be learned from 
populations exposed to low levels of radiation. Gilbert, E.S. 
(Pacific Northwest Lab., Richland, WA (USA)). May 1984. 
Contract AC06-76RL01830. 26p. (CONF-840777—1). 
NTIS, PC A03/MF AOl; 1; GPO Dep. File Number 
DE84015569. 

From Conference on statistics and health; Canterbury, UK 
(11 Jul 1984). 

Portions are illegible in microfiche products. 

The assessment of health effects from low-level exposure to 
radiation is a matter of considerable controversy. Many of the 
problems in analyzing and interpreting data on populations exposed 
to low levels of radiation are well illustrated by a current study of 
the effects on mortality of occupational exposure to radiation at the 
Hanford plant. The conclusion drawn is that the amount that can 
be learned from the Hanford population, and other populations ex- 
posed to low levels of radiation, is extremely limited. The data are 
not adequate to determine reliable estimates of risks, or to investi- 
gate the appropriateness of various models. Although there are 
problems in using data from populations exposed at high levels to 
estimate risks of low level exposure to radiation, the problems in 
obtaining such estimates directly are even more severe. Thus data 
from populations such as the Japanese A-bomb survivors and the 
British ankylosing spondylitis patients must continue to serve as our 
primary source of information on radiation effects. 27 references, 3 
tables. (ACR) 


44698 (PNL-SA—12317) Problems in estimating lifetime 
cancer risks due to low-level exposure to radiation. Gilbert, 
E.S. (Pacific Northwest Lab., Richland, WA (USA)). May 
1984. Contract AC06-76RL01830. 17p. (CONF-8406180—1). 
NTIS, PC A02/MF AOl1; GPO Dep. File Number 
DE84015583. 

From National Radiological Protection Board meeting; Chil- 
ton, Didcot, UK (26 Jun 1984). 

Difficulties in extrapolating health effects from existing expo- 
sure data are discussed. Various models, including linear, linear- 
quadratic, and pure quadratic, are compared. 14 references. (ACR) 


44699 Flow cytometric determination of radiation-induced 
chromosome damage and its correlation with cell survival. 
Welleweerd, J.; Wilder, M.E.; Carpenter, S.G.; Raju, M.R. 
(Los Alamos National Lab., New Mexico). Radiation Re- 
search; 99: No. 1, 44-51(Jul 1984). 

Chinese hamster M3-1 cells were irradiated with several 
doses of x rays or a particles from 7°*Pu. Propidium iodide-stained 
chromosome suspensions were prepared at different times after irra- 
diation; cells were also assayed for survival. The DNA histograms 
of these chromosomes showed increased background counts with 
increased doses of radiation. This increase in background was cell- 
cycle dependent and was correlated with cell survival. The correla- 
tion between radiation-induced chromosome damage and cell sur- 
vival was the same for X rays and a particles. Data are presented 
which indicate that flow cytometric analysis of chromosomes of ir- 
radiated cell populations can be a useful adjunct to classical cyto- 
genic analysis of irradiation-induced chromosomal damage by 
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virtue of its ability to express and measure chromosomal damage 
not seen by classical cytogenic methods. 


44700 Use of peripheral blood mononuclear cell prema- 
turely condensed chromosomes for biological dosimetry. Pan- 
telias, G.E.; Maillie, H.D. (Univ. of Rochester School of 
Medicine and Dentistry, New York). Radiation Research; 
99: No. 1, 140-150(Jul 1984). 

Even though the premature chromosome condensation 
(PCC) technique has been shown to be a powerful cytogenetic tool, 
it has not yet been applied for biological dosimetry purposes. An 
improved and simple methodology for polyethylene glycol-mediat- 
ed cell fusion and PCC induction has given the opportunity to ex- 
plore the use of peripheral blood mononuclear cell prematurely 
condensed chromosomes as a biological dosimeter of absorbed radi- 
ation dose. This new approach offers several advantages, and it is 
presented as an alternative to the conventional cytogenetic tech- 
nique. First, the chromosomal damage may be visualized in about 2 
hr from the moment a blood sample is available. Second, the 
amount of blood required is only 0.5 ml. Third, the PCC analysis of 
about 100 mononuclear blood cells shows the radiation damage 
even at low doses, whereas hundreds of lymphocyte metaphases 
must be analyzed when conventional cytogenetic techniques are ap- 
plied. Fourth, the linear dose-response relationships obtained may 
be easily standardized. Finally, the kinetics of lymphocyte chromo- 
some aberration recovery can be directly examined. This approach 
provides us, therefore, with a direct and more sensitive method for 
the estimation of radiation injury and repair. 


44701 Isolation and characterization of BHK cells sensi- 
tive to ionizing radiation and alkylating agents. Evans, H.H.; 
Horng, M.F.; Weber, M.C.; Glazier, K.G. (Case Western 
Reserve Univ., Cleveland, OH). Radiation Research; 99: No. 
1, 202-210(Jul 1984). Contract AC02-77EV04472. 

A host-cell viral suicide enrichment procedure was used to 
isolate BHK strains sensitive to ionizing radiation. Of six strains sur- 
viving infection with irradiated herpes simplex virus (HSV), three 
were found to be more sensitive to ionizing radiation than the pa- 
rental BHK cells. Strains V1 and V2 were studied in more detail 
and found to exhibit hypersensitivity to ethyl methanesulfonate 
(EMS), methyl methanesulfonate, and N-methyl-N'-nitro-N-nitroso- 
guanidine, but not to uv radiation. Susceptibility to mutation in re- 
sponse to EMS was also compared in BHK and strains V1 and V2. 
The frequency of induction of ouabain-resistant cells was 140% of 
the parental strain in the case of strain V1 and 58% of the parental 
strain in the case of strain V2. 


44702 Evaluations of cellular proliferation and chromo- 
some breakages after in vitro exposure cf human lymphocytes 
to calcium or zinc DTPA. Littlefield, L.G.; Joiner, E.E.; 
Colyer, S.P.; DuFrain, R.J.; Washburn, L.C. (Oak Ridge 
Associated Universities, TN). Radiation Research; 99: No. 1, 
129-139(Jul 1984). Contract AC05-760R00033. 

The analysis of mitotic indices (MI) and chromosome break- 
ages in metaphases of 50-hr lymphocyte cultures exposed to the cal- 
cium or zinc chelates of diethylenetriamine pentaacetic acid 
(DTPA) demonstrated: (1) an 80% reduction in MI in cultures 
from three women but no reduction in those from two men after in 
vitro exposure to CaDTPA in concentrations as low as 10ug/ml 
culture medium, and complete suppression of mitoses in cultures 
from men and women after exposure to 40 pg/ml CaDTPA; (2) 
minor suppression in MI in cultures from women and none in those 
from men after exposure to 40 or 80 pg/ml ZnDTPA; (3) no ring 
or dicentric chromosomes in 1700 metaphases from DTPA-treated 
cultures. Likewise, the authors observed no differences in the fre- 
quency or distributions of rings and dicentrics in lymphocyte cul- 
tures from two persons after in vitro exposure to 250-R ®Co y ra- 
diation in the presence or absence of 10 pg/ml CaDTPA or 10 or 
80 pg/ml ZnDTPA. 
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poly(catechoylamide) ligands. Durbin, P.W.; Jeung, N.; Jones 
E.S.; Weitl, F.L.; Raymond, K.N. (Lawrence Berkeley Lab- 
oratory, CA). Radiation Research; 99: No. 1, 85-105(Jul 
1984). Contract AC03-76SF00098. 

Macromolecules containing four sulfonated catechoyl (2,3-di- 
hydroxybenzoyl) groups are effective for decorporation of newly 
acquired Pu(IV). However, multiple injections in mice and single 
injections in dogs of 3,4,3-LICAM(S), the most effective sulfonated 
poly(catechoylamide) ligand, indicated that it would be toxic, so 
the ligand structure was modified. Each ligand was injected into 
mice 1 hr after an intravenous injection of 7**Pu(IV) citrate, and 
mice were killed 24 hr after the Pu injection. Excreta and tissues 
were analyzed for Pu. (a) The number of catechoyl groups per 
molecule was reduced to suppress affinity for Fe(III). (b) A mesity- 
lene platform was substituted for the linear backbone. (c) A car- 
boxy! substituent on the catechoyl groups reduced the acidity and 
hydrophilicity of the ligands. (d) Large N-terminal alkane substi- 
tuents added to 3,4,3-LICAM(C) increased ligand lipophilicity, hin- 
dered Pu chelation, and delayed excretion. 


44704 Removal of Pu and Am from beagles and mice by 
3,4,3-LICAM(C) or 3,4,3-LICAMS(S). Lloyd, R.D.; 
Bruenger, F.W.; Mays, C.W.; Atherton, D.R.; Jones, C.W.; 
Taylor, G.N.; Stevens, W.; Durbin, P.W.; Jeung, N.; Jones, 
E.S. (Univ. of Utah, Salt Lake City). Radiation Research; 
99: No. 1, 106-128(Jul 1984). Contract AC02-76EV00119. 

Decorporation of Pu and Am by tetrameric catecholylamide 
(CAM) ligands has been investigated in beagles and mice. Eight 
dogs were injected intravenously (iv) with ***°Pu([V) + 
41 Am(III) citrate, and 30 min. later, pairs of dogs were injected iv 
with 3,4,3-LICAM(C), 3,4,3-LICAM(S), CaNas-DTPA, or each of 
the latter two ligands. Blood was sampled, and excreta were col- 
lected for 7 days, at which time the dogs were sacrificed and nu- 
clide retention in liver and nonliver tissue was measured. Groups of 
five mice were each given ***Pu(IV) or **!Am(III) citrate iv; 3 min 
later a CAM ligand was injected intraperitoneally, mice were killed 
at 24 hr, and separated excreta and tissues were analyzed. In the 
dogs, average retention at 7 days of the injected Pu and Am, re- 
spectively, was as follows: 12 and 70% after treatment with a CAM 
ligand alone; 30 and 20% after DTPA; 12 and 20% after 
LICAM(S) plus DTPA; 90 and 89% without a ligand. In the mice, 
mean retention of the injected Pu and Am, respectively, was as fol- 
lows: 14 and 66% after treatment with LICAM(C); 21 and 54% 
after LICAM(S); 91 and 87% without a ligand. LICAM(C) was 
more effective in removing Pu from liver and LICAM(S) was more 
effective in the skeleton. LICAM(C) is less acidic than LICAM(S), 
which reduces its ability to chelate Fe(III) at the pH of tubular 
urine, and its lesser hydrophilicity allows diversion of some ligand 
to the GI tract and away from the kidneys. 


44705 The role of animal experiments in risk estimates. 
Ullrich, R.L. (Oak Ridge National Laboratory, Oak Ridge, 
TN 37830). Transactions of the American Nuclear Society; 46 
54(Jun 1984). (CONF-840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


44706 Criteria for a De Minimis level. Meinhold, C.B. 
(Brookhaven National Laboratory, Upton, NY 11973). 
Transactions of the American Nuclear Society; 46: 69(Jun 
1984). (CONF-840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


44707 Disposition of 3-, 7-, and 13-1m microspheres in- 
stilled into lungs of dogs. Snipes, M.B.; Chavez, G.T.; Mug- 
genburg, B.A. (Lovelace Biomedical and Environmental 
Research Inst., Albuquerque, NM). Environmental Research; 
33: No. 2, 333-342(Apr 1984). Contract AC04-76EV01013. 

The lung retention and clearance of particles which differed 
only in their size were examined. Radiolabeled polystyrene micros- 
pheres 3-, 7-, 13-m in real size, were instilled into the lungs of 
beagle dogs. A fiberoptic bronchoscope was used to distribute a 10- 
ml saline suspension of the microspheres among lung lobes of 24 
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dogs. The retention and clearance patterns of the microspheres 
were observed for 128 days after instillation. Tissue and excreta 
content of the radiolabel provided the basis for defining the fate of 
the microspheres or radiolabel dissolved from the microspheres. 
Approximately 2 to 3% of each size of the microspheres cleared 
the lung within a few days after the instillation procedure, primari- 
ly via the mucociliary escalator. Thereafter, the 3-um microspheres 
cleared the lung with a biological retention half-time of 820 +/- 54 
days; 7- and 13-um were retained with biological retention half- 
times in excess of several thousand days and too long to be deter- 
mined in this study. Approximately 1.7% of the instilled burden of 
3-4m microspheres translocated to tracheobronchial lymph nodes 
during this 128-day study. Approximately 0.2% of the 7-ym mi- 
crospheres and none of the 13-~4m microspheres accumulated in tra- 
cheobronchial lymph nodes. From these data, it was concluded that 
microspheres or particles 7-um or more real diameter may be re- 
tained indefinitely in the lungs of dogs after deposition by instilla- 
tion. Similar results are predicted for humans for large particles de- 
posited in the lung by inhalation. 


44708 Induction of DNA-protein cross-linking in Chinese 
hamster cells by monochromatic 365 and 405 NM ultraviolet 
light. Han, A.; Peak, M.J.; Peak, J.G. (Argonne National 
Lab., IL (USA). Photochemistry and Photobiology; 39: No. 3, 
343-348(Mar 1984). 

The survival, the induction of DNA-protein cross-linking, 
and the number of T4-endonuclease sensitive sites were measured in 
Chinese hamster cells that had been irradiated with 365 and 405 pm 
monochromatic light. The survival measurements show that cells 
are somewhat less sensitive to 405 nm light than to 365 nm light. 
The difference is expressed predominantly in the shoulder widths of 
the survival curves, whereas the slopes of the two curves are about 
the same. Induction of pyrimidine dimers, as indicated by the 
number of endonuclease-sensitive sites, after exposures that produce 
about 10% survival is very low at 365 nm (approx. 4 endonuclease 
sites per 2 x 10° daltons), while no dimers are detected at 405 nm. 
In contrast, DNA-protein cross-links are induced rather effectively 
at either wavelength even after exposures that result in a relatively 
high survival (60-20%). These measurements support the conclu- 
sion that lethality in mammalian cells after irradiations with 365 or 
405 nm light is caused by a nondimer damage, possibly DNA-pro- 
tein cross-links. 


44709 Light activation of a complex mixture: effects of 
UV excision repair on the modulation of genotoxic and molec- 
ular events in Chinese hamster cells. Okinaka, R.T.; 
Bingham, J.M.; MaclInnes, M.A.; Strniste, G.F. (Los 
Alamos National Lab., NM (USA)). "Photochemistry and Pho- 
tobiology; 39: No. 3, 353-358(Mar 1984). 

An aqueous effluent produced during the retorting of oil 
shale has been shown to induce a significant genotoxic response in 
cultured Chinese hamster (CHO) cells following activation by near 
ultraviolet light (UVA). The light-activated responses induced by 
this complex mixture were compared between two DNA excision 
repair deficient mutants and their parental strain, CHO-AA8-4. The 
mutants, UV-5 and UV-135, were hypersensitive to both the cyto- 
toxic and mutagenic effects of concurrent exposures to the retort 
process water and UVA. Repair proficiency appeared to render 
AA8-4 relatively insensitive to low doses of UVA treatment, 
whereas in the two mutants a linear dose-response in the induction 
of 6-thioguanine resistant (6TGsup(r)) mutations was observed even 
at the lower UVA doses examined. Filter alkaline elution methods 
were utilized to demonstrate that both single-strand breaks and 
DNA-DNA interstrand crosslinks were induced in CHO DNA fol- 
lowing process water and UVA treatment. Results were also ob- 
tained which indicated that the inability to repair DNA-DNA 
crosslinks contributed significantly to the hypersensitive response 
seen in the excision repair mutants following the photoactivation of 
this complex mixture. 





56 BIOMEDICAL SCIENCES, APPLIED STUDIES 
5602 Thermal Effects 


5602 Thermal Effects 


44710 (DOE/EV/14377—T1) Effect of cyclic tempera- 
ture on larvae of marine invertebrates. Final technical report. 
Costlow, J.D. Jr. (Duke Univ., Beaufort, NC (USA). 
Marine Lab.). 1984. Contract AS05-76EV 14377. Sp. NTIS, 
PC A02/MF A0O1; GPO Dep. File Number DE84016398. 

Progress is described on a number of experiments carried out 
on: (1) further investigations on the effect of cyclic temperatures on 
development of larval crustaceans, molluscs, and polychaetes; (2) 
synergistic effects of cyclic temperatures with artificial environmen- 
tal factors on development of larvae of these major invertebrate 
groups; (3) the way in which cyclic temperature, independently and 
coupled with other factors, may affect changes in metabolism of the 
larvae in varying stages of development; and (4) basic biochemical 
changes which may result from development in cyclic temperatures 
as opposed to constant temperatures. (ACR) 


5603 Chemicals Metabolism And Toxicity 


REFER ALSO TO CITATION(S) 56030042662, 42761, 43023, 44603, 44642, 
44701, 44709 


44711 (CONF-8308115—3) Acid rain and tree physiolo- 
gy: some hypotheses for observed changes in forest productiv- 
ity. McLaughlin, S.B. (Oak Ridge National Lab., TN 
(USA)). 1983. Contract AC05-840R21400. 60p. NTIS, PC 
A04/MF AOl1; 1; GPO Dep. File Number DE84016568. 

From US/Canadian conference on forest responses to acidic 
deposition; Orono, ME, USA (3 Aug 1983). 

Portions are illegible in microfiche products. 

The experimental evidence for several principal physiologi- 
cal pathways of influence of acid rain and associated pollutants on 
forest growth processes was examined. This was accomplished by 
examining experimental evidence from a variety of sources which 
suggest likely mechanisms of response. The following mechanisms 
were examined: (1) altered plant-water relations, (2) altered avail- 
ability of nutrients, (3) direct effects on growth and physiological 
processes, and (4) indirect effects on resistance to biotic and abiotic 
stresses. Some characteristics of recent forest declines were exam- 
ined to evaluate consistencies of response patterns with physiologi- 
cal mechanisms. 8 references, 4 figures, 8 tables. (MF) 


44712 (CONF-8403140—1) Human teratoma cell culture 
system for the prescreening of environmental chemicals that 
may initiate or promote tumor formation. Jones, C.A.; Hu- 
berman, E. (Argonne National Lab., IL (USA)). 1984. Con- 
tract W-31-109-ENG-38. 24p. NTIS, PC A02/MF A0Ol1; 1; 
GPO Dep. File Number DE84015827. 

From 3. NCI/EPA/NIOSH collaborative workshop; Bethes- 
da, MD, USA (22 Mar 1984). 

Portions are illegible in microfiche products. 

A cell clone, P3, from a human teratocarcinoma cell line 
was isolated and characterized for use as targets in mutagenesis 
studies to identify potential carcinogens and elucidate the genetic 
events most likely to result in malignant transformation. Human 
breast carcinoma BJ cells were incorporated into the P3 system to 
supply the necessary enzymes for chemical activation. 51 refer- 
ences, 3 figures, 3 tables. (ACR) 


44713 (DOE/EV/02792—1) Molecular mechanisms of 
the epithelial transport of toxic metal ions, particularly mer- 
cury, cadmium, lead, arsenic, zinc and copper. Comprehensive 
progress report, January 1, 1982-August 31, 1984. Wasser- 
man, R.H.; Fullmer, C.S. (Cornell Univ., Ithaca, NY 
(USA). Dept. of Physiology). 1984. Contract AC02- 
76EV02792. 67p. NTIS, PC A04/MF AOI; 1; GPO Dep. 
File Number DE84016473. 

Portions are illegible in microfiche products. 

Primary attention for this report period has been directed to 
factors which influence the intestinal absorption of lead, including: 
vitamin D and its metabolites; phosphate; and the vitamin D-in- 
duced intestinal calcium-binding proteins (CaBP). In addition, stud- 
ies conducted previously on the intestinal absorption of arsenate 
have been finalized and studies designed to evaluate the manifesta- 
tions of strontium toxicity initiated. 
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44714 (DOE/EV/03490—2047) Molecular mechanisms 
of steroid hormone action: an examination of relationships be- 
tween rates of synthesis of individual proteins and the genera- 
tion of metabolic and lethal actions of glucocorticoid hor- 
mones in lymphoid cells. Voris, B.P. (Rochester Univ., NY 
(USA)). 1981. Contract AC02-76EV03490. 184p. NTIS, PC 
A09/MF AOI; 1; GPO Dep. File Number DE84016267. 

Portions are illegible in microfiche products; Thesis. 

An improved high-resolution two-dimensional gel system for 
separating complex protein is described that allows at least a three 
fold increase in the number of proteins detected. Proteins are sepa- 
rated in the first dimension by isoelectric point and in the second 
dimension by size. Although best resolution is obtained by applica- 
tion of < 100 pg of protein containing > 5 x 10° cpm, as much as 
150 yg of protein may be applied without appreciable loss of reso- 
lution. The possibility that hormone-induced changes in the synthe- 
sis of individual proteins may serve as initiating events for the rap- 
idly-evolving glucocorticoid-induced metabolic suppressions in rat 
thymus cells has been examined. Synthetic rates of about 2500 indi- 
vidual proteins have been screened using giant two-dimensional 
electrophoresis. Dexamethasone induces a rapid increase in synthe- 
sis of at least six proteins. The time course suggests that changes in 
the synthesis of some or all of these four proteins may serve to gen- 
erate the rapidly evolving hormone-induced inhibition of glucose 
transport. Proteins associated with the emergence of resistance to 
glucocorticoids have been examined in the mouse P1798 corticoid- 
sensitive and-resistant lymphosarcoma cell line as well as in sensi- 
tive and resistant (those cells that survive glucorticoid challenge) 
rat thymus cells. Two-dimensional gel analysis reveals 7 consistent 
protein differences between highly resistant versus sensitive P1798 
lymphosarcoma cells. Analysis of resistant and sensitive rat thymus 
cells reveals a total of 18 consistent protein differences. These re- 
sults suggest that resistance of lymphoid cells to glucocorticoid kill- 
ing in vivo may be related to the relative rates of synthesis of these 
few proteins, and that common mechanisms of resistance may be 
employed by both normal and neoplastic tissue. 


44715 (DOE/EV/03490—2067) Changes in phospholipid 
biosynthetic enzyme activity in lung tissue and isolated lung 
cells of rats after exposure to nitrogen dioxide. Wright, E.S. 
(Rochester Univ., NY (USA). Dept. of Radiation Biology 
and Biophysics). 1981. Contract AC02-76EV03490. 123p. 
NTIS, PC A06/MF AOl1; 1; GPO Dep. File Number 
DE84016266. 

Portions are illegible in microfiche products; Thesis. 

The effect of acute exposure to NO2 on PL biosynthesis was 
examined by measuring activities of enzymes of the phosphatidyl- 
choline (PC) and phosphatidylglycerol (PG) biosynthetic pathways 
in rat lung and liver tissue and in isolated lung cells. Two days 
after exposure to 42 ppM NOs, DNA content of NO-exposed 
lungs increased 33% while protein in lung homogenate and subcel- 
lular fractions was about double control values. Total lung activi- 
ties of all enzymes measured were 80 to 180% higher in NOv-ex- 
posed lungs, with the greatest increase occurring in the activity of 
glycerol-3-phosphate acyltransferase. No changes in any of the 
measured parameters were observed in liver due to NOs exposure. 
The activities of biosynthetic and subcellular marker enzymes meas- 
ured in homogenates and subcellular fractions were depressed im- 
mediately at the end of a 5 hr exposure to 40 ppM NO: and 6, 12 
and 24 hours later, suggesting direct toxicity of NO2 to phospholi- 
pid biosynthetic system. Comparison of enzyme activities in isolated 
Type II cells, macrophages and whole lung homogenate suggests 
that in rat lung, enzymes of PC synthesis are distributed more or 
less evenly in different lung cell types, while PG synthesis is local- 
ized in Type II cells and may be regarded as an enzymatic marker 
for that cell type. A general increase in PL biosynthetic enzyme ac- 
tivities was observed in Type II cells isolated from rat lungs 48 hrs 
after exposure to 40 ppM NOz, but not in macrophages. These re- 
sults are consistent with a specific stimulation of surfactant PL bio- 
synthesis in Type II cells 2 days after NO2 exposure, when in- 
creased numbers of Type II cells are present in the lung due to pro- 
liferation. The general increase in lung content of PL biosynthetic 
enzymes 48 hrs after NO2 exposure was due to both the prolifera- 
tion of. Type II cells and the specific stimulation of biosynthetic 


enzyme activities within Type II cells. 58 references, 7 figures, 18 
tables. 
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44716 (DOE/EV/03490—2431) Metabolism of arsenite 
and arsenate by the rat. Lerman, S.A. (Rochester Univ., NY 
(USA). School of Medicine and Dentistry). 1982. Contract 
AC02-76EV03490. 178p. NTIS, PC A09/MF A0Ol1; 1; GPO 
Dep. File Number DE84016271. 

Portions are illegible in microfiche products; Thesis. 

The metabolism of arsenite and arsenate by mice and rats 
was investigated. In initial studies, mice eliminated almost 100 per- 
cent of a single intraperitoneal dose (0.5 mg/kg) of sodium arsenite 
or arsenate. About 90 percent of the arsenic eliminated in urine by 
24 hours was dimethylarsinic acid (DMA). Rats, however, eliminat- 
ed only about 50 percent of the same dose of sodium arsenate and 
only 10 percent of the arsenic in the urine was DMA. Further stud- 
ies were focused on the metabolism of arsenic by the rat. After i.v. 
administration of 4.8 nmole arsenite or arsenate to male Sprague- 
Dawley rats, blood levels of arsenic rose over four hours to about 
60 percent of the initial dose of arsenite and 30 percent of the initial 
dose of arsenate. The predominant form of arsenic in the blood was 
DMA. Arsenite was rapidly distributed to both liver and kidney; 
arsenate was rapidly distributed to kidney only. The metabolite, 
DMA, appeared in the urine by one hour after administration of 
either form. These studies suggest that inorganic arsenic is rapidly 
taken up by liver and kidney, depending on the valence of the ar- 
senic. The liver is more important in the metabolism of arsenite, but 
the kidney takes up and methylates both arsenite and arsenate. The 
DMA produced by these organs binds to the red blood cells. This 
binding appears to be the main difference between the rat and other 
mammalian species. 76 references, 33 figures, 7 tables. 


44717 (DOE/EV/03490—2435) Developmental neurotox- 
icity of methylmercury: the role of microtubules. Sager, P.R. 
(Rochester Univ., NY (USA)). 1982. Contract AC02- 
76EV03490. 201p. NTIS, PC Al0/MF A0l; 1; GPO Dep. 
File Number DE84016359. 

Portions are illegible in microfiche products; Thesis. 

The purpose of this research was to investigate the interac- 
tion of methylmercury with microtubules as a possible mechanism 
for methylmercury-caused developmental neurotoxicity. Methyl- 
mercury effects on developing cerebellar cortex, an area of rapid 
protiferation, were examined. This model was used to test the hy- 
pothesis that microtubules of the mitotic spindle are sensitive to 
methylmercury in vivo as well as in cultured cells. The effect of 
methylmercury on non-spindle microtubules was studied in cultured 
cells. Cellular levels of methylmercury were determined and were 
used to construct a dose-response relationship. The direct effects of 
methylmercury on microtubule assembly in vitro were also docu- 
mented. The data from these three systems have been integrated to 
form a hypothesis for the role of microtubules in developmental 
neurotoxicity caused by methylmercury. 159 references, 23 figures, 
16 tables. 


44718 (DOE/EV/03490—2436) Effects of 2,2,2-trifluor- 
oethanol on the testis of the rat. Wilkenfeld, R.M. (Roches- 
ter Univ., NY (USA). School of Medicine and Dentistry). 
1981. Contract AC02-76EV03490. 184p. NTIS, PC A09/ 
MF AOl!; 1; GPO Dep. File Number DE84016273. 

Portions are illegible in microfiche products; Thesis. 

The effects of xenobiotics on the male reproductive system 
have become a growing concern. During an investigation into the 
acute toxicity of the volatile solvent 2,2,2-trifluoroethanol (TFE) 
following inhalation, it was noted that testicular damage was a con- 
sistent effect. Single intraperitoneal doses of TFE as low as 25 mg/ 
kg produced damage to spermatogonia and spermatocytes, but had 
no effect on postmeiotic germ cells or interstitial structures. 
Damage to the testis was rapid, first being detectable by light mi- 
croscopy 8 hours following a single i.p. dose. In order to determine 
the effects of subchronic inhalation exposre on male reproductive 
function, rats were exposed to trifluoroethanol at concentrations of 
0, 100 ppM and 200 ppM, for 6 hours/day, 5 days/week for two 
weeks. The absorption, distribution, and excretion of intraperiton- 
eally injected trifluoroethanol (5 mg/kg and 100 mg/kg was studied 
using 2-'*C-TFE. Testicular and epididymal blood flow, as deter- 
mined using 15 wm 5?Co-microspheres, was not altered 15 minutes, 
1, 3, or 6 hours following 100 mg TFE/kg. In vivo protein incor- 
poration of ‘*C-leucine in the testis was not altered 6 hours after 
TFE. It appears that TFE-induced testicular damage is not due to 
decreased blood flow, as has been suggested for cadmium-induced 
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damage. Alteration of the redox state of the testis may be suggested 
by the decrease in lactate concentration. 114 references, 16 figures, 
25 tables. 


44719 (DOE/EV/04552—99) Analysis of carboxyhemog- 
lobin and lead in blood samples from HANES III examina- 
tions (Hispanic HANES). Final report. Radford, E.P. (Pitts- 
burgh Univ., PA (USA)). 1983. Contract AC02-77EV04552. 
4lp. NTIS, PC A03; 3; GPO Dep. File Number 
DE84016093. 

Paper copy only, copy does not permit microfiche produc- 
tion. 

Blood samples from a population of Hispanic background 
were measured for carboxyhemoglobin (COHb), thiocyanate (SCN) 
and lead (Pb). Preliminary analysis of 2121 results indicates that 
combination of measurements of COHb with SCN helps distinguish 
smokers from non-smokers, and sharpens the definition of persons 
likely to have been exposed to environmental sources of carbon 
monoxide. Higher values of blood lead were more common among 
those exposed to environmental sources of carbon monoxide than in 
those with no evidence of such exposure. 4 references, 1 figure, 3 
tables. (ACR) 


720 (EPRI-EA—3567) Toxicity profiles of PCB substi- 
tutes. Final report. Simmons, W.S. (Systems Applications, 
Inc., San Rafael, CA (USA)). Jul 1984. 178p. Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. File 
Number T184920483. 

Information on the toxicity of 16 dielectric fluids proposed 
as alternatives to polychlorinated biphenyls (PCBs) in electric utili- 
ty applications was abstracted from computerized data bases and 
then organized to form profiles. The profiles also include informa- 
tion on physical and chemical properties, metabolism, possible eco- 
logical effects, decontamination following exposure, monitoring, 
personal protective gear, exposure limits, and regulatory status of 
each PCB alternative. These profiles should be useful to utility de- 
cision makers, health and safety personnel, and equipment manufac- 
turers and designers in making a choice among available PCB alter- 
natives and in the day-to-day management of equipment containing 
these substances. 


44721 (FWS/OBS—82/66) Effects of contaminated sedi- 
ment on fish and wildlife: review and annotated bibliography. 
Olsen, L.A. (Olsen (Lawrence A.), Tallahassee, FL (USA)). 
Apr 1984. 11lp. NTIS, PC A06/MF A011. File Number 
T184901687. 

A review and annotated bibliography of selected literature 
about the effects of contaminated sediment on the biota are present- 
ed. Pollution categories that are covered include heavy metals,, hy- 
drocarbons, synthetic organic compounds, and radionuclides. Under 
each category the following subjects are discussed where applica- 
ble: (1) availability to organisms, (2) biological effects, (3) types of 
plants and animals affected and during which life stages, if known, 
(4) bioaccumulation, (5) food web influences, and (6) major loca- 
tions of known sediment contamination. 


44722 (NP—4770457) Comparative investigations on the 
lead content of human bones from prehistoric and historical 
times from Bavaria and Peru. Brabender von Lossberg, I. 
(Muenchen Univ. (Germany, F.R.). Fachbereich Medizin). 
25 May 1982. 97p. (In German). NTIS (US Sales Only), PC 
A05/MF A0O1. File Number DE84770457. 

The lead content of human bones of 129 individuals from 
different prehistoric and historical populations of Baveria and Peru 
was determined by means of flameless absorption spectroscopy. By 


-the same method the lead content of human tissue was determined 


in 12 Peruvian mummy heads, and that of the hair in two individ- 
uals. The results were compared with each other and with those of 
other investigations on prehistoric, historical and modern popula- 
tions and were interpreted. The comparative investigation con- 
firmed the assumption that intensive exposure to lead in a popula- 
tion leads to higher lead concentration in the bones. The lead con- 
centration in the bones of the late mediaeval series of Niedermuen- 
ster 4 was comparable to the one in the bones of modern popula- 
tions and amounted to about 10 times the average one in prehistoric 
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Peruvians. The lead accumulation was not found to be sex-depend- 
ent. The chronic lead intoxication of the late Middle Ages de- 
scribed by the history of medicine was confirmed by the relatively 
high lead contents in bones of Niedermuenster 4. In the framework 
of an epidemiological survey the problem of chronic lead intoxica- 
tion was traced back to pre and early history. 


44723 (NP—4770462) Concentration of heavy metals in 
human hair as a function of an industrial lead exposure. 
Spaeth, M.L. (Freie Univ. Berlin (Germany, F.R.). Fachber- 
eich Humanmedizin). 26 Mar 1982. 88p. (In German). NTIS 
(US Sales Only), PC A0O5/MF AOl. File Number 
DE84770462. 

The goal of the investigation was to find out by means of 
hair analyses, whether a chronically increased lead exposure of 
children living next to a lead-emitting industrial plant can be traced 
as a function of the distance of their residences to the emittent, and 
whether these analyses deliver reliable results, and how to assess 
these results. The investigations lead to the following results: The 
mean value in the polluted area was 9.9 pg Pb/g hair, which was 
lower than that obtained from previous investigations at the same 
place; the mean value obtained in the collective regarded to be un- 
polluted showed with 4.4 pg Pb/g agreement with other investiga- 
tions. A dependence of the PbH-values on the distance of the resi- 
dence to the lead emittent could be easily proven, as in previous 
investigations. The examination of the hair of 48 newly born babies 
revealed a mean value of 0.95 yg Pb/g and can be regarded as the 
control value for the polluted area. The post examination of the 12 
children with the heaviest burdens who live in a distance of up to 
1,000 meters to the emittent and had values of 50-179 pg/g could 
not reveal any signs of diseases. In the post-examination, there- was 
a significant correlation between the lead concentrations in hair and 
blood. 


44724 (NP—4770466) Therapeutic and prophylactic im- 
portance of lead mobilizations in stimulating climate and their 
physiological gases. Haentjes, R. (Technische Hochschule 
Aachen (Germany, F.R.). Medizinische Fakultaet). 2 Nov 
1981. 87p. (In German). NTIS (US Sales Only), PC A05/ 
MF AO1. File Number DE84770466. 

The aim of the study was on the one hand to show how lead 
mobilizations, in this case under the aspect of climatotherapy, can 
be detected in man, and which parameters have to be taken into 
account for an objective assessment of the therapeutic success in- 
duced by the mobilization. On the other hand, the paper was to 
provide above all approaches to explain the physiology of lead mo- 
bilizations under the impact of stimulating climate and to point out 
the advantages of a treatment in stimulating climate in comparison 
with other lead-mobilizing methods as regard to respective compli- 
cation rates. Stimulating climate seems to induce in the organism a 
specific protection from acute lead poisoning. Now as before, the 
physiological parameters responsible for this increase in resistance 
are unknown. Approaches to an explanation can be found by equat- 
ing the experimental application of a standardized irritation therapy 
with the use of climate factors. Especially it was possible to con- 
firm identical immunophenomena being provoked by either 
method. A practical example from the series of so far known func- 
tion systems within the framework of irritation therapy consists in 
the positive influence exercised by the stimulating climate on the 
formation of thrombocytes, the synthesis of which is known to be 
inhibited by lead. A further example is to be seen in the richness of 
the coastal region in vitamin C entailing uncontestedly a distinct re- 
duction of the toxic effect of lead. 


44725 (SI-R—800901-5) Mutagens and carcinogens from 
the production and use of energy. High-volume sampling of 
airborne mutagenic compounds. A comparison of different 
sampling systems. Alfheim, I.; Lindskog, A. (Sentralinstitutt 
for Industriell Forskning, Oslo (Norway)). May 1983. 62p. 
NTIS (US Sales Only), PC A04/MF AOl1. File Number 
DE84750593. 

Samples of urban air have been collected simultaneously 
with different sampling systems, including electrostatic precipitation 
and high volume filtration on various filters for particle sampling 
and adsorption on activated carbon and organic polymers for sam- 
pling of volatiles. Acetone extracts of the samples were analyzed 
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for polyclic aromatic hydrocarbons and tested for mutagenicity. 
The results showed a good agreement between PAH-results ob- 
tained with the various particle-samples, whereas the mutagenic ac- 
tivity of these samples showed large variations. None of the adsorb- 
ents tested were suited for sampling volatiles for mutagenicity, and 
they sampled different amounts of volatile PAH. 22 tables, 6 draw- 
ings. 


44726 Phytotoxicity in bush bean of five sulfur-contain- 
ing gases released from advanced fossil energy technologies. 
Taylor, G.E. Jr.; Selvidge, W.J. (Oak Ridge National Lab., 
TN). Journal of Environmental Quality; 13: No. 2, 224- 
230(Apr-Jun 1984). Contract W-7405-ENG-26. 

Sulfur-containing gases including sulfur dioxide (SO2), hy- 
drogen sulfide (H2S), carbon disulfide (CS:2), carbonyl sulfide 
(COS), and methyl mercaptan (CH3SH) are a major class of atmos- 
pheric emissions from advanced fossil energy technologies. Al- 
though phytotoxicity data for SO2 and He exist, the influence on 
vegetation of the remaining S gases is not known. This study was 
designed to address the comparative toxicity of the five gases in 
bush bean (Phaseolus vulgaris). Seedlings were exposed to each gas 
individually for 6 hr at a range of concentrations (6-82 wmol m~*) 
in an open gaseous exchange system, during which whole-plant net 
photosynthesis and transpiration were monitored. At the highest ex- 
posure levels, leaf necrosis was assessed 3 d after exposure. Transpi- 
ration did not respond consistently to any of the treatments. Nei- 
ther CS2 nor CHsSH caused any change in photosynthesis or foliar 
necrosis. Based on the inhibition of photosynthesis and the develop- 
ment of leaf necrosis at equivalent volumetric concentrations in the 
atmosphere, the toxicity of the remaining three gases was SOQ. > 
HeS > COS. The relationship between net photosynthesis and ex- 
posure dosage (concentration x time) for H2S, SO2, and COS was 
curvilinear and biphasic, exhibiting in each gas an enhancement of 
photosynthesis followed by inhibition as the dosage increased. For 
projected emission rates from advanced fossil energy facilities, the 
results suggest that releases of CHsSH and CS: are not likely to in- 
fluence vegetation. Since plant response to H2S, SO2, and COS is 
strongly dosage dependent, accurate estimates of field effects due to 
these three gases must await more adequate air quality modeling 
near commercial-scale facilities. 33 references. 


44727 Chironomid deformities as indicators of pollution 
from a synthetic, coal-derived oil. Cushman, R.M. (Oak 
Ridge National Lab., TN). Freshwater Biology; 14: No. 2, 
179-182(Apr 1984). Contract W-7405-ENG-26. 

Larval Chironomus decorus (Diptera: Chironomidae), taken 
from experimental ponds to which a coal liquid had been added, 
were found to have deformities of the mentum. Aberrations of the 
medial portion of the mentum were significantly dose-related. Oc- 
currence of such deformities appeared to be a less sensitive measure 
of pollution by the coal liquid than did previously reported changes 
in abundance, biomass, number of taxa, and species diversity of 
benthic insects. 


44728 Effects of the proline analog L-thiazolidine-4-car- 
boxylic acid on proline metabolism. Elthon, T.E.; Stewart, 
C.R. (lowa State Univ., Ames). Plant Physiology; 74: No. 2, 
213-218(Feb 1984). Contract AC02-82ER 12028. 

The effect of various proline analogs on proline oxidation in 
mitochondria isolated from etiolated barley (Hordeum vulgare) 
shoots was investigated. Of the analogs tested, only L-thiazolidine- 
4-carboxylic acid (T4C) was an effective inhibitor. T4C (1 millimo- 
lar) inhibited proline (10 millimolar) -dependent O2 uptake an aver- 
age of 67%. T4C was also oxidized to some degree (12.9 nanoatoms 
oxygen per minute per milligram protein for 10 millimolar). The 
effect of T4C on the oxidation of other mitochondrial substrates 
was also tested. T4C inhibited A'-pyrrolidine-5-carboxylic acid-de- 
pendent oxygen uptake slightly (13%), the oxidation of malate plus 
pyruvate even less (6%), and stimulated the oxidation of succinate 
(+11%), exogenous NADH (+19%), and citrate (+20%). Thus, 
inhibition by T4C in mitochondria is relatively specific to proline 
oxidation. T4C was found to inhibit proline dehydrogenase and not 
the transport of proline into the matrix. The effect of T4C on pro- 
line metabolism in detached green barley leaves was investigated. 
T4C inhibited proline oxidation in turgid leaves, increasing the pro- 
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line content of these leaves slightly. In wilted leaves (that are syn- 
thesizing proline rapidly), T4C inhibited proline synthesis, which 
resulted in a decrease in the proline content of the leaves. A‘-pyr- 
rolidine-5-carboxylic acid reductase (the last enzyme in proline syn- 
thesis) was not inhibited by T4C, and thus T4C’s influence is prior 
to that step of the synthetic pathway. T4C had no influence on the 
incorporation of proline into protein. 


44729 Influence of elevated carbon dioxide on water rela- 
tions of soybeans. Rogers, H.H.; Sionit, N.; Cure, J.D.; 
Smith, J.M.; Bingham, G.E. (North Carolina State Univ., 
Raleigh). Plant Physiology; 74: No. 2, 233-238(Feb 1984). 
Contract AI01-81ER60001. 

Soybean (Clycine max L. Merrill cv ‘Bragg’) plants were 
grown in pots at six elevated atmospheric CO2 concentrations and 
two watering regimes in open top field chambers to characterize 
leaf xylem potential, stomatal resistance and conductance, transpira- 
tion, and carbohydrate contents of the leaves in response to COz 
enrichment and water stress conditions. Groups of plants at each 
CO, concentration were subjected to water stress by withholding 
irrigation for 4 days during the pod-filling stage. Under well wa- 
tered conditions, the stomatal conductance of the plants decreased 
with increasing CO2 concentration. Therefore, although leaf area 
per plant was greater in the high CO: treatments, the rate of water 
loss per plant decreased with CO2 enrichment. After 4 days with- 
out irrigation, plants in lower CO2 treatments showed greater leaf 
tissue damage, lower leaf water potential, and higher stomatal re- 
sistance than high CO plants. Stomatal closure occurred at lower 
leaf water potentials for the low CO: grown plants than high CO, 
grown plants. Significantly greater starch concentrations were 
found in leaves of high CO: plants, and the reductions in leaf starch 
and increases in soluble sugars due to water stress were greater for 
low CO: plants. The results showed that even though greater 
growth was observed at high atmospheric CO. concentrations, 
lower rates of water use delayed and, thereby, prevented the onset 
of severe water stress under conditions of low moisture availability. 


44730 Influence of strong magnetic fields on genetic end- 
points in Tradescantia tetrads and stamen hairs. Baum, J.W.; 
Nauman, C.H. (Brookhaven National Lab., Upton, NY). 
Environmental Mutagenesis; 6: No. 1, 49-58(1984). Contract 
AC02-76CH00016. 

Inflorescences from Tradescantia clones 4430 and 02 were 
subjected to mean magnetic field intensities of 0.16 or 0.76 to 0.78 
tesla for 6 to 11 days. Following exposures to both intensities, 
damage to pollen mother cell chromosomes at early prophase was 
determined by scoring the frequency of micronuclei in early tet- 
rads. Pink mutations in stamen hair cells of clone 4430 were scored 
for 15 days after a 6-day exposure to the high intensity level while 
clone 02 was scored during and for 6 days after an 11-day exposure 
to the 0.16 tesla field. Comparison of micronuclei results from ex- 
posed groups to those for control groups that were scored concur- 
rently showed that there was no significant difference in frequency 
for either field intensity; similarly, pink mutation frequencies for 
clone 4430 exposed and control groups did not differ significantly. 
Comparisons of pink mutation frequencies during the first 6 days of 
clone 02 exposure to those in the period when an effect should be 
greatest (days 7 through 17 revealed no significant difference be- 
tween the two scoring periods, through frequencies were higher 
during the early scoring period. 


44731 Double minute chromatin bodies and other chro- 
mosome alterations in human myeloid HL-60 leukemia cells 
susceptible or resistant to induction of differentiation by 
phorbol-12-myristate-13-acetate. Au, W.W.; Callaham, M.F.; 
Workman, M.L.; Huberman, E. (Oak Ridge National Lab., 
TN). Cancer Research; 43: 5873-5878(Dec 1983). Contract 
W-7405-ENG-26;W-31-109-ENG-38. 

An analysis of the chromosomal karyotype of the human 
promyelocytic HL-60 leukemia cell line and of a number of its sub- 
lines that exhibit varying degrees of resistance to induction of dif- 
ferentiation by phorbol-12-myristate-13-acetate was conducted. The 
HL-60 cell line and the derived sublines contained two consistent 
marker chromosomes [9p- and t(10;13)], which suggested that they 
have a common and possibly clonal origin. HL-60 cells that are sus- 
ceptible to phorbol-12-myristate-13-acetate-induced cell differentia- 
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tion contained double minute chromatine bodies. The sublines with 
different degrees of resistance showed a corresponding sequential 
reduction of double minute chromatin bodies in metaphase cells. 
This loss of double minute chromatin bodies was not associated 
with an appearance of homogeneously staining chromosomal re- 
gions. Resistant and susceptible HL-60 cell differed also in a 
number of other chromosomal alteration, including gains or losses 
involving chromosomes 5, 8, 11, 13, 16, and 17. Thus, it is suggest- 
ed that acquisition of resistance to phorbol-12-myristate-13-acetate- 
induced cell differentiation in the HL-60 cells may involve one or 
more of the above chromosomal changes. 


44732 ar ae are erythrocytosis in rodents 
after intrarenal i f nickel subsulfide. Sunderman, 
F.W. Jr.; Hopfer, S.M.; Reid, M.C.; Shen, S.K.; Kevorkian, 
C.B. (Univ. of Connecticut School of Medicine, Farming- 
ton). Yale Journal of Biology and Medicine; 55: 123- 
136(1982). 

Rats and guinea pigs developed pronounced erythrocytosis 
at one to four months after unilateral intrarenal (ir) injection of 
nickel subsulfide (NisS2). Hamsters and gerbils did not develop 
erythrocytosis after ir injection blood hematocrit. Erythrocytosis in 
rats was completely blocked by excision of the NisS»-injected 
kidney but was unaffected by excision of the non-injected kidney. 
Partial inhibition of NisS:-induced erythrocytosis in rats occurred 
after simultaneous ir injection of Mn, Cu, or Al dusts, 
benzo(a)pyrene, or subcutaneous (sc) infusion of sodium diethyl- 
dithiocarbamate. Erythrocytosis induced by ir injection of NisS: 
was augmented by ir injection of Cr dust or intramuscular (im) ad- 
ministration of iron-dextran. Erythrocytosis occurred in rats after ir 
implantation of NisS2 within semi-permeable cellulose tubules, indi- 
cating that phagocytosis of NisS2 particles is unnecessary for eryth- 
ropoietic stimulation. This study identifies several factors that influ- 
ence erythropoietic stimulation by NisS2, and furnishes salient infor- 
mation concerning the pathogenesis of NisS2-induced erythrocyto- 
sis. 


nephrectomy on erythrocyto- 
Sahil On sate tap Semel 


44733 Effects of unilateral 
sis and arteriosclerosis injection 
of nickel subsulfide. McCully, K.S.; Sunderman, F.W. Jr.; 

Hopfer, S.M.; Kevorkian, C.B.; Reid, M.C. (Univ. of Con- 
necticut School of Medicine, Farmington). Virchows Archiv 
ee A: Pathological Anatomy and Histology; 397: 251- 


259(1982) 

Administration of NisS2 to rats by unilarteral inrarenal (ir) 
injection (5 mg/rat) caused erythrovytosis, arteriosclerosis, and ab- 
normal plasma concentrations of asparagine, glycine, histidine, and 
lysine. Resection of the ipsilateral (NisS2-treated) kidney on the 
fourth day after the ir injection prevented erythrocytosis, amino 
acid disturbances, and severe arteriosclerotic lesions, but did not 
prevent early ateriosclerotic lesions. The early arteriosclerotic le- 
sions appear to be initiated by vascular dissemination of NisS: parti- 
cles immediately post-injection, whereas the erythrocytosis, amino 
acid disturbances, and advanced arteriosclerotic lesions depend 
upon continued presence of the NisS2-injected kidney. Glomerulo- 
megaly and mesangial hyperplasia developed in control rats follow- 
ing unilateral nephrectomy, owing to compensatory renal hypertro- 
phy. Glomerulomegaly was more pronounced in NisS:-treated rats 
following contralateral nephrectomy than following ipsilateral ne- 
phrectomy, suggesting that erythrocytosis and compensatory renal 
hypertrophy act synergistically to enhance glomerulomegaly. 


44734 Quantifying benzo[a]pyrene binding to DNA by 
fluorescent analysis. Shugart, L.; Rahn, R.O.; Holland, J.M. 
(Oak Ridge National Lab., TN). pp 1087-1097 of Polynu- 
clear aromatic hydrocarbons: seventh international symposi- 
um on formation, metabolism and measurement. Cooke, 
M.W.; Dennis, A.J. (eds.). Columbus, OH; Battelle Press 
(1982). Contract W-7405-ENG-26. 

This paper demonstrates that fluorimetry, when coupled 
with HPLC, is an alternative method to radiometric detection of 
BaP binding to DNA. Other workers have used HPLC with absor- 
bance detection to monitor the appearance of pyrenyl moieties fol- 
lowing acid hydrolysis of BaPDE-DNA, while HPLC with fluores- 
cence detection has also been used to study the BaPDE-deoxynu- 
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cleoside adducts released following enzyme hydrolysis of BaPDE- 
DNA. However, the method described here combines the simplici- 
ty of acid hydrolysis and the sensitivity of fluorescence detection to 
arrive at a reproducible method of analysis which is simple, sensi- 
tive and straightforward. The metabolism of BaP in a complex mix- 
ture will be influenced in an unpredictable manner by the interfer- 
ences and interactions of all compounds present. This problem can 
be circumvented by using viable skin in organ culture and by meas- 
uring the critical event in the carcinogenic process: the covalent 
adduct formation between BaP and cellular DNA. 


44735 Effect of particle association on the biological fate 
of inhaled organic pollutants. Sun, J.D.; Wolff, R.K.; Kana- 
pilly, G.M.; McClellan, R.O. (Inhalation Toxicology Re- 
search Inst., Albuquerque, NM). pp 1137-1152 of Polynu- 
clear aromatic hydrocarbons: seventh international symposi- 
um on formation, metabolism and measurement. Cooke, 
M.W.; Dennis, A.J. (eds.). Columbus, OH; Battelle Press 
(1982). Contract AC04-76EV01013. 

Benzo(a)pyrene (BaP) is a polycyclic aromatic hydrocarbon 
(PAH) which is mutagenic, potentially carcinogenic in man and has 
been found to be associated with respirable particle pollutants in 
the atmosphere. 1-Nitropyrene (NP), a nitro-substituted PAH com- 
pound, is also mutagenic, potentially carcinogenic and has been de- 
tected in various particle emissions from fossil fuel combustion 
processes. However, the potential for these particle-associated com- 
pounds to play a toxicologically significant role in the health risks 
involved with human inhalation of these air pollutants will depend 
on a number of different factors. In the present study, *H-BaP and 
3H-NP were chosen as model compounds for their respective 
chemical classes and coated onto irregularly shaped, ultrafine, insol- 
uble Ga2Os particles. Rats were exposed to either of these aerosols 
by nose-only inhalation, and the deposition, retention and excretion 
patterns of the *H-radioactivity associated with these particles were 
followed with time. In similar inhalation studies, rats were also ex- 
posed to homgeneous, ultrafine aerosols of H-BaP or *H-NP. The 
results from these inhalation studies were compared to determine if 
ultrafine particle association affects the biological fate of inhaled or- 
ganic air pollutants. 


44736 Glycoalkaloid levels in potato tubers and leaves 
after intermittent plant exposure to ozone. Speroni, J.J.; Pell, 
E.J.; Weissberger, W.C. (Pennsylvania State Univ., Univer- 
sity Park). American Potato Journal; 58: No. 8, 407- 
414(1981). Contrac AC02-77EV04331. 

Irish potato vines of Norland and Kennebec cultivars were 
exposed to 387 pg/m* ozone for 3 hr once every wk throughout 
their growth. Tubers of Norland and Kennebec were harvested at 
120 and 140 days, respectively, from exposed and non-exposed 
plants. The experiment was conducted in 1977 and again in 1978. 
Ozone induced severe foliar injury to Norland and slight injury to 
leaves of Kennebec. Tubers from ozone treated plants displayed a 
significant reduction (0.35 mg TTGA/100 g fresh weight tuber 
tissue) in tuber total glycoalkaloids (TTGA) when expressed on a 
fresh weight basis. However, since differences were not detected 
for TTGA on a dry-weight basis, the fresh-weight TTGA differ- 
ences may only reflect variations in moisture content. In a separate 
experiment, both Norland and Kennebec were exposed to 488 pg/ 
m* ozone for 3 hr when the plants were 18 days old. When leaves 
were harvested three days later, no significant differeces were de- 
tected between leaf total glycoalkaloid (LTGA) levels of treated 
and nontreated plants. 26 references, 2 tables. 


44737 Foliar response of six clones of hybrid poplar. 
Evans, L.S.; Gmur, N.F.; Da Costa, F. (Manhattan College, 
Bronx, NY). Phytopathology; 68: No. 6, 847-856(Jun 1978). 
Contract AC02-76CH00016. 

After exposure to simulated acid rain at pH levels from 2.7 
to 3.4, lesions of several types were produced on foliage of six 
clones of Populus spp. hybrids. The types of adaxial leaf surface le- 
sions were observed at low magnification by scanning electron mi- 
croscopy, and via leaf histology. On two clones, galls resulting 
from hyperplasia and hypertrophy of parenchyma cells predominat- 
ed. In contrast, two clones exhibited neither hyperplasia nor hyper- 
trophy. In these clones the upper epidermis, palisade parenchyma, 
and sponge parenchyma were injured in succession. In a third set of 
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two clones, hyperplasia and hypertrophy were present in areas be- 
tween injured and apparently noninjured tissues. In general, percent 
leaf area with lesions and percent leaves injured were similar 
among all six clones at all pH levels tested. At pH 2.7 up to 10% of 
the leaf area was injured after 5 daily exposures of 6 min each. 
Injury decreased to about 1.0% at pH 3.4. Lesions developed 
mostly near stomata and prior to maximum leaf enlargement. Very 
young and older leaves were less affected. The results support the 
hypothesis that the adaxial leaf surface is the most affected after ex- 
posure to simulated acid rain. 


44738 Comparison of the light dependent metabolism of 
carbon monoxide by barley leaves with that of formaldehyde 
formate and carbon dioxide. Krall, A.R.; Tolbert, N.E. (Oak 
Ridge National Lab., TN). Plant Physiology; 32: No. 4, 321- 
326(1957). Contract W-7405-ENG-26. 

A comparison has been made of uptake of four different 1- 
carbon compounds by barley leaves as to rate and products of fixa- 
tion using C-labeled substrates. Carbon monoxide uptake, al- 
though very slow, is light dependent. It is incorporated mainly into 
serine and secondarily into products of the photosynthetic carbon 
cycle. 2,4-Dinitrophenol inhibition shifted the carbon monoxide pat- 
tern to one resembling carbon dioxide uptake. It is suggested that 
reduction of carbon monoxide takes place on cytochrome oxidase 
at the time of photodissociation of its complex with the enzyme. 
Formaldehyde-C" fixation in the dark is slow but in the light it is 
metabolized move rapidly. Formaldehyde and formate are fixed into 
serine, choline and phosphoryl choline in both light and dark. In 
light formate and formaldehyde are also fixed rapidly into products 
similar to those found from carbon dioxide while carbon monoxide 
is converted to these much more slowly. Formate uptake is more 
rapid than that of either formaldehyde or carbon monoxide. 


5604 Other Environmental Pollutant Effects 


REFER ALSO TO CITATION(S) 56040043659, 43660, 43661, 43706 


44739 (AD-A—140122/3) Mechanisms of retinal damage 
from chronic laser radiation. Final report 1 Oct 73-30 Jun 81. 
Lawwill, T.; Crockett, R.S. (Kansas Univ. Coll. of Health 
Sciences and Hospital, Kansas City (USA)). Jul 1981. 159p. 
NTIS, PC A08/MF AO1. 

This report and summarizes the results of an extensive inves- 
tigation concerning retinal damage from chronic exposure to in- 
tense visible light. Conclusions are drawn from threshold studies of 
retinal damage. Several mechanisms by which the damage can be 
caused are discussed in relation to their importance for primate 
retina. One experiment is related to determining thresholds and the 
action spectrum for retinal damage. The development of methods 
of evaluating damage, both functional and anatomical, is outlined 
along with an extensive anatomical description of the damage based 
upon clinical, histopathological and ultrastructural findings. A 
second experiment concludes in finding a wavelength dependent 
differential cone specific functional deficit as measured with pattern 
ERG. This damage is found separately for the blue, red and green 
sensitive cones depending upon the exposure wavelength. The level 
of damage is similar to that causing the short wavelength damage 
in primates. A third experiment presented in the evaluation of light 
damage in an isolated retinal issue in culture. The pigment epitheli- 
um is determined to be almost equally susceptible to damage in 
vitro as in vivo and the same action spectrum similar in the short 
and intermediate regions of the visible spectrum. 


44740 (AD-A—141008/3) Biological applications and ef- 
fects of optical masers. Annual report 1 Sep 77-31 Aug 78. 
Ham, W.T.; Clarke, A.M.; Mueller, H.A.; Ruffolo, J.J. 
(Medical Coll. of Virginia, Richmond (USA)). Sep 1978. 
76p. NTIS, PC A0S/MF AO1. 

The histological investigations of the photochemical lesion 
produced in the rhesus retina by blue light (441 nm) have been 
completed for post-exposure times ranging from one hour to ninety 
days. Ultrastructural studies of the lesion by transmission EM are 
well advanced for periods of 2, 5, and 6 days postexposure. Spec- 
tral sensitivity tests at 20 nm intervals have been completed for the 
spectral range 420-620 nm on two animals. The latency of response 
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to the light stimulus has been studied on three animals. To further 
elucidate the differential effects on the retina of short vs long wave- 
length CW radiation the simulated solar spectrum 300-1400 nm was 
divided into two spectral bands, 400-800 nm and 700-1400 nm. The 
radiant exposures required to produce very mild lesions in 1, 10, 
100 and 1000 s were determined on eight rhesus monkeys for each 
spectrum, i.e. 300-1400 nm, 400-800 nm, 700-1400 nm. An additional 
study is being conducted to determine the radiant exposures re- 
quired to produce a mild retinal lesion in the waveband 400-735 nm 
by using nine sharp cut filters. 


44741 (CONF-8209238—Vol.1, pp 457-480) End-of-line 
production test stand evaluation of transmission noise. Wu, 
C.L.; Derr, J.H.; German, D. 1982. NTIS (US Sales Only), 
PC A23/MF AO1. File Number T184770345. 

From International symposium on automotive technology 
and automation (ISATA '82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

' This paper is an attempt to define the requirements for an 
on-line transmission vibration detection system that could be incor- 
porated on an existing final test stand. The purpose of the system is 
to assess transmission noise in order that production tracking of 
noise levels is possible. A series of experiments was conducted to 
define: the best sensor to detect noise levels, the optimum mounting 
location of the sensor, the ability of a system to discern implanted 
faults, and the correlation of the vibration levels from an in-plant 
measurements system to in-vehicle human ratings of transmission 
noise levels. Results of these tests showed: 1) an accelerometer 
mounted on the transmission housing offered the best signal clarity 
in terms of preselected criteria versus a microphone or monitor of 
fluid pressures, 2) in-plant test stand vibration readings did not cor- 
relate well with human ratings of noise when the same units were 
driven in vehicles, 3) the frequency spectrum plots showed a tend- 
ency for the defects to give spectra with higher amplitudes at the 
gear meshing frequency, 4) signal repeatability on the test stand is 
excellent, and 5) a technique known as Cepstrum analysis offers 
promise as a method to reduce the vibration data from the test 
stand to improve signal discrimination capability. A discussion of a 
possible production system is presented. 


44742 (N—83-34564) Effects of aircraft noise on human 
activities. Final report, 1 January 1980-31 March 1983. Ar- 
noult, M.D.; Gilfillan, L.G. (Texas Christian Univ., Fort 
Worth (USA)). Mar 1983. 96p. (NASA-CR—173064). 
NTIS, PC A05/MF AO1. 

The effects of aircrft noise on human activities was investi- 
gated by developing a battery of tasks (1) representative of a range 
of human activities and (2) sensitive to the disruptive effects of 
noise. The noise used were recordings of jet aircraft and helicopter 
sounds at three Ivels of loudness--60, 70, and 80 dB(A). Experiment 
1 investigated 12 different cognitive tasks, along with two intelligi- 
bility tasks included to validate that the noises were being effective. 
Interference with intelligibility was essentially the same as found in 
the research literature, but only inconsistent effects were found on 
either accuracy or latency of performance on the cognitive tasks. 
When the tasks were grouped into four categories (Intelligibility, 
Matching, Verbal, and Arithmetic), reliable differences in rated an- 
noyingness of the noises were related to the task category and to 
the type of noise (jet or helicopter). 


44743 (NP—4770461) Experimental investigation on the 
effects of noise over several weeks on the learning behaviour 
and the mental performance. Reichart, B. (Technische Univ. 
Muenchen (Germany, F.R.). Fakultaet fuer Medizin). 29 
Oct 1981. 53p. (In German). NTIS (US Sales Only), PC 
A04/MF AO1. File Number DE84770461. 

Six male test persons aged 19-23 participated in the experi- 
mental consisting of a control section D of 19 days and the experi- 
ment sections A, B, and C of 12 days each. In the main phase of 
section A, noise was made only during the night; in section B only 
during the day, and in section C both during day and night. The 
recorded sound consisted of traffic noise (2/3) and noise of pneu- 
matic hammers and steam pile drivers (1/3). Every other day, the 
test persons went through a test programme of appr. 8 hrs. The fol- 
lowing results were obtained: In the course of the experiment, the 
output increased exponentially, the error rate decreased exponen- 
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tially. The exercise progress was significantly lower under day- 
night-noise than under the control conditions. The exercise progress 
under day noise only or night noise only was bigger than under 
day-night-noise. The noise had no negative impact on the error 
rate, partly there were even less errors made under noise. The daily 
course of the ouput and the error rate showed strong inter- and in- 
traindividual alterations. The least interindividual spread and the 
lowest daily alterations as well as the most frequent decrease in the 
output of the Ist to the 2nd test were found under day-night-noise. 


44744 Differential amplifier circuit for reducing noise in 
axial light loss measurements. Steinkamp, J.A. (Los Alamos 
National Lab., NM). Cytometry (Baltimore); 4: 83-87(1983). 

Simplified electronics have been developed for reducing 
laser excitation source light intensity fluctuations in flow cytometric 
axial light loss (extinction) measurements. By continuously monitor- 
ing the laser output with a photodiode detector and combining it 
with the axial light loss signal from a second detector using a high- 
speed differential amplifier, background interference is reduced 10 
to 40 dB. Oscilloscope waveforms and frequency distribution histo- 
grams recorded from uniform-size polystyrene latex spheres and 
human mononuclear blood cells are used to illustrate the noise re- 
duction capabilities. 
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44745 (INIS-mf—9005, pp 92) Natural radioactivity of 
some metals and ceramics. Sorantin, H.; Steger, F. (Oester- 
reichisches Forschungszentrum Seibersdorf G.m.b.H. Inst. 
fuer Strahlenschutz). 1983. NTIS (US Sales Only), PC A07/ 
MF AOl. File Number 1184780512. (CONF-830995— 
Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


44746 (RFP—3657) Health, Safety and Environmental 
Laboratories project progress report, January-June 1983. 
(Rockwell International Corp., Golden, CO (USA). Rocky 
Flats Plant). 3 Jul 1984. Contract AC04-76DP03533. 14p. 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE84016185. 

Progress is reported in the following areas: (1) determination 
of uranium in urine by laser fluorimetry; (2) regeneration of anion 
exchange resins for plutonium analysis; (3) alpha spectroscopy sys- 
tems expansion; (4) alpha spectroscopy vacuum system enhance- 
ment; (5) remote alpha system monitoring; (6) development of a 
data link to the Environmental Sciences data handling system; (7) 
emergency alpha system; direct air filter counting system, (8) respi- 
rator fitting system; (9) single detector monitor; (10) printed circuit 
board layout system; and (11) criticality alarm monitor. (ACR) 
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44453, 44559, 44583, 44888 


44747 (NP—4750557) Well data summary sheets. Pt. 1. 
Off-shore wells completed prior to March 1976. (Danmarks 
Geologiske Undersoegelske, Copenhagen). Mar 1981. 144p. 
NTIS (US Sales Only), PC A07/MF A0Ol. File Number 
DE84750557. 

This is the first volume of a planned series of Well Data 
Summary Sheets for deep wells drilled in the Danish Areas. The 
wells included in the volume are off-shore wells completed prior to 
March 1976. The data sheets give a summary of the administrative, 
geological and some technical data. Lithology and stratigraphy are 
based on operators report as well as preliminary work at the Geo- 
logical Survey of Denmark (DGU). All other data originate from 
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the concessionaires reports. The data are presented in three pages 
for each well: The first page gives a simplified lithologial and strati- 
graphic column along with locaton data. The second page gives a 
list of the geological samples obtained from the well. Furthermore 
casings and bit sizes are listed along with a record of the tests per- 
formed. The third page contain lists of available data. Logs and re- 
ports with basic data that have passed a five year confidentiality 
period by February 28th 1981 are listed and will be released for 
sale by DGU. Additionally the page gives a record of published lit- 
terature. The record is given in numbers referring to numbers in 
the list of published litterature at the end of the volume. Available 
geotechnical reports on soil investigations and shallow seismic etc. 
have been listed in a separate record, placed after the data sheets. A 
more detailed presentation, based on additional studies of cores, 
cuttings and logs, is planned to follow for those wells, which not 
already have been presented in the DGU paper series. 


44748 (NP—4750558) Well data summary sheets. Pt. 2. 
On-shore wells completed prior to June 1976. (Danmarks 
Geologiske Undersoegelske, Copenhagen). Jun 1981. 152p. 
NTIS (US Sales Only), PC A0O8/MF AOl1. File Number 
DE84750558. 

The second volume of Well Data Summary includes data for 
43 on-shore wells completed prior to June 1976. The data sheets 
summarize administrative, geological and some technicl data on 
three pages for each well. Lithology and stratigraphy are based on 
operators’ reports, as well as on preliminary work at the Geological 
Survey of Denmark (DGU). All other data originate from the 
concessionaire’s reports. The first page contains a simplified litholo- 
gical/stratigraphical column and location data. The second page 
lists the geological samples obtained from the well together with 
casings, bit size and a record of the tests performed. The third page 
lists the available data. This includes logs and reports with basic 
data that passed a five year confidentiality limit by May 31, 1981. 
The data will be released for sale by the DGU. Additionally, a 
record of published litterature is given in numbers referring to the 
litterature list at the end of this volume. A more detailed presenta- 
tion, based on additional studies of cores, cuttings and logs is 
planned to follow for those wells which have not allready been 
presented in the DGU paper series (see list of published litterature). 


44749 (NP—4750559) Well data summary sheets. Pt. 3. 
Wells completed in the period 1/3 1976 to 20/7 1977. (Dan- 
marks Geologiske Undersoegelske, Copenhagen). Jul 1982. 
3lp. NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE84750559. 

The third volume of Well Data Summary Sheets includes 
data for 5 off-shore wells and 1 on-shore well completed in the 
period 1/3 1976 - 20/7 1977. The data sheets summarize administra- 
tive, geological and some technical data on three pages for each 
well. Lithology and stratigraphy are based on operators reports, as 
well as on preliminary work at the Geological Survey of Denmark 
(DGU). All other data originate from the concessionaire’s reports. 
The first page contains a simplified lithological/stratigraphical 
column and location data. The second page lists the geological sam- 
ples obtained from the well together with casings, bit size and a 
record of the tests performed. The third page lists the available 
data. This includes logs and reports with basic data that passed a 
five year confidentiality limit by July 20th 1982. The data will be 
relesed for sale by the DGU. Additionally, a record of published 
litterature is given in numbers referring to the litterature list at the 
end of this volume. 


44750 (NP—4901626) Carbonate bodies within the basal 
Swift Formation (Jurassic) of northwestern North Dakota. 
Langtry, T.M. (North Dakota Geological Survey, Grand 
Forks (USA)). 1983. 144p. North Dakota Geological 
Survey, Grand Forks, ND 58202. File Number T184901626. 

The carbonate bodies of the basal Swift Formation (Upper 
Jurassic) occur as anomalous deflections on a relatively uniform 
mechanical well-log section. The areal distribution, stratigraphic re- 
lationships, and genesis of the carbonate bodies were determined 
using the gamma-ray log, the spontaneous-potential log, the resistiv- 
ity log suite, and megascopic and microscopic core analysis. The 
shape of the carbonate bodies, their high moldic porosity and good 
permeability of the grainstones, coupled with the seal provided by 
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the overlying shale, makes these basal Swift carbonate bodies good 
reservoir rocks. The sliallow depth of burial and the thermal imma- 
turity of the surrounding shales makes it unlikely that thermally 
generated hydrocarbons will be found in the carbonate bodies. 
However, the possibility of the existence of biogenic gas, derived 
from the surrounding shales, makes these deposits potential sites for 
exploration. 67 references, 32 figures, 4 tables. 


44751 (PB—84-159672) Estimation of recharge in a small 
southern Arizona basin by means of hydrological, hydroche- 
mical, and environmental isotope data. Completion report. 
Neuman, S.P.; Adar, E. (Arizona Water Resources Re- 
search Center, Tucson (USA)). Dec 1983. 143p. NTIS, PC 
A07/MF AOl1. 

A mathematical model is proposed to estimate the ratios be- 
tween various components of recharge into an alluvial aquifer 
system. The model is similar in principle to one developed earlier 
by Woolhiser et al. (1982) the river channels. It is based on long- 
term average mass balance expressions applied to water and various 
dissolved chemical constituents, coupled with a quadratic program- 
ming optimization scheme. The suitability of this model to the semi- 
arid Aravaipa basin in southern Arizona is explored. Potential com- 
ponents of recharge into the basin are identified qualitatively on the 
basis of hydro-geological, hydrological, hydrochemical, and hydroi- 
sotope data. A method to obtain quantitative estimates of these 
components is outlined. Actual application of the quantitative 
model to the Aravaipa basin will be the subject of a future report. 


44752 (SKBF-KBS-TR—83-52) Evaluation of the geologi- 
cal, geophysical and hydrogeological conditions at Fjaellve- 
den. Ahlbom, K.; Carlsson, L.; Carlsten, L.E.; Duran, O.; 
Larsson, N.Aa.; Olsson, O. (Svensk Kaernbraenslefoer- 
soerjning AB, Stockholm). May 1983. 75p. NTIS (US Sales 
Only), PC A04/MF AO1. File Number DE84703035. 

The Fjaellveden study site has a flat topography and a high 
per-centage of outcrops. The main type of rock in the area is 
veined gneiss, with a north-east structural strike and vertical dip, 
which contains pyrite and pyrrhotite in the form of fracture miner- 
als and as impregnations. In conformity with the gneiss structure 
there are strata of granite gneiss. The rock mass has a fracture fre- 
quency of 4.0 fractures per metre within the upper 100 metres and 
decreases with increasing depth. The Fjaellveden study site is de- 
limited to the north-east and south-west by regional fracture zones, 
80-90 m wide and dipping approx 75degree towards the south-west, 
which contain wide sections of crushed and clay-altered rock, my- 
lonites and breccias. The regional zones delimit a block at least 
3times3 km large which contains only local fracture zones and 
which are small and of a mean width of 5 m. Within the upper 100- 
200 metres horizontal fractures can be found. The common fracture 
minerals in fracture zones are calcite, kaolinite, chlorite and illite. 
Existing granite gneiss strata possess higher hydraulic conductivity 
than the surrounding veined gneiss.At a depth of 500 m the granite 
gneiss has a hydraulic conductivity of 3times10~° m/s, the corre- 
sponding value in the surrounding bedrock being 2times10™"' m/s. 
For the rock mass as a whole, the hydraulic conductivity decreases 
from approx 10~® m/s at the surface rock to approx 10™" m/s at a 
depth of 600 m. The hydraulic conductivity in the local fracture 
zones in the Fjaellveden area is Stimes10~° m/s at the 500 m level. 
The flat topography of the area implies that the hydraulic gradients 
in the bedrock are small, also having recorded by piezometric 
measurements. 


44753 (TVA—4901783) Use of limited site-specific flood 
information in estimating flood peaks. Newton, D.W.; 
Herrin, J.C.; Roser, S.D.; Kibler, D.F.; Aron, G.; Wall, D.J. 
(Tennessee Valley Authority, Knoxville (USA); Pennsylva- 
nia State Univ., University Park (USA). Dept. of Civil En- 
gineering). Jul 1984. 148p. NTIS, PC A07/MF AOl1. File 
Number DE84901783. _ 

Long-term stream gage records are seidom available at loca- 
tions where flood-frequency estimates are required. As a result, 
most estimates are made by transferring information from nearby 
locations where flood records exist. Occasionally estimates of large 
past floods (historic flood information) and/or less than 10 years of 
gage record (short-record flood information) are available at the 
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site. Procedures are developed and evaluated to systematically 
combine this limited site-specific flood information and regional 
flow-frequency estimates at ungaged sites or gaged sites with less 
than 10 years of record to obtain a more accurate flood peak esti- 
mate. 29 references, 23 figures, 31 tables. 


5802 Geophysics 
REFER ALSO TO CITATION(S) 58020042785, 44760 


44754 (N—83-34496) Geodynamic program office. (Na- 
tional Aeronautics and Space Administration, Washington, 
DC (USA)). May 1983. 169p. (NASA-TM—85842; EE—8). 
NTIS, PC A08/MF AOl1. 

Program activities and achievements in 1982 of the geodyna- 
mic program are summarized. The significant results presented are 
summarized. 


44755 (N—83-35542) Thin-skinned deformation and plate 
driving forces associated with convergent margins. Davis, 
D.M. (Massachusetts Inst. of Tech., Cambridge (USA)). 
Aug 1983. 306p. (NASA-CR—173050). Massachusetts Inst. 
of Tech., Cambridge. 

Several aspects of the mechanics of convergent margins are 
investigated. A quantitative model for the mechanics of thin 
skinned deformation in accretionary wedges and thrust belts, and a 
test of plate driving forces, including those at convergence zones, 
against the absolute velocities of the plates since the late Cretaceous 
are presented. Constraints are provided which are used to draw 
conclusions about the state of stress in the lithosphere. 


44756 (N—83-35544) Crustal dynamics project observa- 
tions: 1982 results and plans for 1983. Frey, H. (National 
Aeronautics and Space Administration, Greenbelt, MD 
(USA). Goddard Space Flight Center). Sep 1983. 26p. 
(NASA-TM—85091). NTIS, PC A03/MF AO1. 

The 1982 Crustal Dynamics Project observations by fixed 
and mobile SLR and VLBI systems are reviewed. Plate motion 
measurements between North America and Europe were conducted 
by both techniques and SLR measurements were also made be- 
tween North America, the Pacific, Australia and South American 
plates. Regional deformation measurements by VLBI and SLR sys- 
tems were restricted to the western United States in 1982, including 
a number of important intercomparison baseline measured by both 
techniques. In 1983 the observing program grows significantly, 
with new SLR systems in Mexico, Easter Island, the Pacific and 
Italy. New VLBI systems will include a dedicated VLBI site at 
Weltzell, in Germany. Two highly mobile SLR and two highly 
mobile VLBI systems will greatly increase the regional deformation 
measurements in California and through the Basin and Range, 
where more than 25 sites will be occupied in 1983. 


44757 Pressure wave generated by the Mount St. Helens 
eruption. Banister, J.B. (Ground Motion and Seismic Divi- 
sion, Sandia National Laboratories). Journal of Geophysical 
Research; 89: No. D3, 4895-4904(20 Jun 1984). 

Histories of the air pressure wave radiated from the eruption 
of Mount St. Helens on May 18, 1980, were calculated for two 
models of the eruption cloud expansion. The first considered the 
wave radiated from an accelerated plane surface, while the second 
examined the wave radiated from an expanding hemisphere. Two 
histories of eruption cloud motion based on photographs were used. 
Peak positive overpressures were about the same for these cloud 
motion histories of expansion into a hemisphere was assumed. If an 
accelerated planar source model was used, the peak positive pres- 
sures have again about the same value in east and west direction, 
but values are about half in the north and south direction. Observed 
peak overpressures at microbarograph stations are somewhat higher 
than the calculated with the most marked departures at the greater 
surface ranges. These observed overpressures may have been about 
half the correct values, however. Microbarograph records show a 
weaker rarefaction than calculated histories or none at all. This can 
be explained, in part, by a lack of a real motion coherence in the 
slowing eruption cloud. If it is also possible the net ash cloud 
volume increased considerably after its vertical growth ceased and 
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weakened the negative phase as well as lengthening the positive 
phase. 
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44758 (SKBF-KBS-TR—83-72) Thermal conductivity and 
thermal diffusivity of highly compacted bentonite. Knutsson, 
S. (Swedish Nuclear Fuel Supply Co., Stockholm. Div. 
KBS). Oct 1983. 48p. NTIS (US Sales Only), PC A03/MF 
A01. File Number DE84703036. 

The first part of the report describes the testing method 
used, which is called the Transient Hot Strip method (THS). The 
measuring unit was a small metal strip, which was placed in the 
center of the tested bentonite sample. Due to the short measuring 
time (10-15 sec), the risk of water redistribution due to thermal gra- 
dients was reduced to a minimum. The second part of the report, 
describes the experiments, which were performed on bentonite 
bodies, mostly cylindrical in shape with a diamter of 50 mm and a 
height of 20 mm. From the tests of the air dry samples it was found 
that the thermal conductivity increased as the pressure on the 
sample increased. The determined conductivities were compared 
with the values obtained from a theoretical model for the predic- 
tion of the thermal conductivity of moist geological materials. The 
agreement was good and the model was then used to calculate the 
thermal conductivity of the bentonite as water was taken up by the 
sample. At low pressures, the thermal conductivity was found to be 
0.83-1.08 W/m,K at a water content of 4.lpercent and a bulk densi- 
ty of 1.96-2.17 t/m* At complete water saturation, the conductivity 
was estimated at 1.35-1.45 W/m,K at the bulk density of 2.0-2.1 t/ 
m‘, being representative for the ultimate conditions in a repository. 
The mass heat capacity of the bentonite was found to be 0.96-1.05 
J/g,K which was slightly higher than the expected value that can 
be derived on values from the literature. The successfully increas- 
ing volumetric heat capacity during water uptake was also deter- 
mined and this was predicted by the model used. 


44759 (UCID—20146) Three-dimensional model of the 
hydrofracture process with a rate-dependent variational prin- 
ciple. Stout, R.B. (Lawrence Livermore National Lab., CA 
(USA)). Aug 1984. Contract W-7405-ENG-48. 75p. NTIS, 
PC A04/MF AO1; 1; GPO Dep. File Number DE84016429. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

A rate variational principle is developed to model the solid 
mechanics aspects of the hydrofracture process. The functions of 
the variational principle are the displacement rates, the loading 
rates, and the propagation rates of the fluid front and the crack 
front. The hydrofracture problem is non-linear primarily because it 
has two distinct free boundaries; one is the crack front (the bounda- 
ry of the crack surface) and the other is the wetted front (the 
boundary of the wetted surface). The fracture mechanics model ap- 
plies a fracture initiation condition based on thermodynamic con- 
cepts. After fracture initiation the crack propagation velocity is cal- 
culated from a kinematic condition. The crack surface is deter- 
mined by integrating the crack propagation velocity at the crack 
front. The fluid mechanics aspects of non-steady, developing flow 
in an opening crack are modeled by von Karman’s integral method. 
The wetted surface is determined by integrating the fluid velocity 
at the wetted front. 55 references, 5 figures. 


44760 (UCRL—53528) Borehole elongation and its rela- 
tion to tectonic stress at the Nevada Test Site. Springer, J.E.; 
Thorpe, R.K.; McKague, H.L. (Lawrence Livermore Na- 
tional Lab., CA (USA)). Apr 1984. Contract W-7405-ENG- 
48. 47p. NTIS, PC A03/MF AOl; 1; GPO Dep. File 
Number DE84016428. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This paper documents the borehole spalling pattern in rela- 
tion to lithology, geologic structure, stress, and depth of two 
Nevada Test Site (NTS) areas, Yucca Flat and Pahute Mesa. 
Downhole movies and stereo photographs from 58 large-diameter 
test holes at NTS reveal a strong NW-SE elongation due to side- 
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wall spalling. This trend is found in Yucca Flat and Pahute Mesa, 
which have distinctly different geologies, and is parallel to the di- 
rection of regional extension. The directionality is due to tangential 
stress concentration at the wellbore, which has a peak value along 
the azimuth of minimum horizontal regional stress. The percentage 
of borehole length affected by spalling varies from 5% near the sur- 
face to 30% at depths over 500 m. The severity of spalling is also a 
function of lithology; however, geologic discontinuities apparently 
have little effect on the orientation and occurrence of elongations. 
Directional spalling was observed in relatively shallow alluvial de- 
posits, suggesting the persistence of horizontal stress differences at 
shallow depths. If the elongations are truly controlled by the devia- 
toric stress field, this implies that the regional stress direction is 
fairly uniform throughout NTS. A simple relation is given for the 
in situ stress and material strength conditions associated with bore- 
hole elongation. 24 references, 13 figures, 2 tables. 


44761 (UCRL—89788) Mechanisms of electrical conduc- 
tivity in olivine. Schock, R.N.; Duba, A.G.; Shankland, T-.J. 
(Lawrence Livermore National Lab., CA (USA); Los 
Alamos National Lab., NM (USA)). 29 Aug 1983. Contract 
W-7405-ENG-48. 13p. (CONF-840820—2). NTIS, PC A02/ 
MF AO1; 1; GPO Dep. File Number DE84014333. 

From 27. international geological congress; Moscow, USSR 
(4 Aug 1984). 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Data on the electrical conductivity and the thermoelectric 
effect in single crystals indicate that the charge conduction mecha- 
nism in pure magnesium forsterite is electrons. The concentration of 
electrons can be varied by controlling the number of oxygen vacan- 
cies through manipulation of the oxygen pressure. For iron bearing 
olivine, the conduction mechanism is by electron holes localized on 
an iron ion. Since iron strongly affects the creep process as well, 
oxidation of iron is probably accompanied by the production of 
magnesium vacancies. 15 references, 3 figures. 


5804 Geochemistry 

REFER ALSO TO CITATION(S) 58040042786, 42965, 42993 
5805 Oceanography 

REFER ALSO TO CITATION(S) 58050042964, 42971 


44762 Fluctuating longshore pressure gradient on the Pa- 
cific Northwest shelf: A dynamical analysis, Hickey, B.M. 
(School of Oceanography, University of Washington, Seat- 
tle, WA 98195). Journal of Physical Oceanography; 14: No. 2, 
276-293(Feb 1984). Contract AT06-76EV71025. 

The majority of papers on Pacific Northwest shelf dynamics 
have emphasized the relationship between longshore wind stress 
tau/sub s/ and longshore velocity v. However, attempts to illus- 
trate a balance of momentum in the longshore direction have not 
been encouraging. tau/sub s//H (where H is water depth) has in- 
sufficient magnitude to balance the vertically averaged longshore 
acceleration V/sub s/, at least during summer. In this paper it is 
demonstrated that the missing momentum is provided by the long- 
shore pressure gradient force -p/sub y/. The pressure gradient was 
estimated using tide gauge and atmospheric pressure data at stations 
separated by roughly 400 km. Seasonal and long-term means from 
Hickey and Pola and, in some cases, nonseasonal monthly anoma- 
lies from Enfield and Allen were added to the sum of the tide 
gauge and atmospheric pressure data to form time series of total 
subsurface pressure. The pressure data were multiplied by an off- 
shore decay factor to simulate coastal trapping. 


44763 Some two-layer models of the shelf-slope front: 
geostrophic adjustment and its majntenance. Ou, H.W. (Co- 
lumbia Univ., Palisades, NY). Journal of Physical Oceanogra- 
phy; 13: No. 10, 1798-1808(Oct 1983). Contract AC02- 
76EV02185. 

Two conceptual models of a two-layered frontal system are 
presented to study the wintertime shelf-slope front. The first model 
examines the geostrophic adjustment over a step topography after 
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the fall overturning and applies only over short time scales before 
the nonconservative processes become important. The second 
model, on the other hand, examines the thermodynamic balance 
over longer time scales when some dissipative and mixing effects 
are included. From the geostrophic-adjustment model, it is found 
that the flat-bottom solution of a less-dense shelf water with respect 
to the slope water is little modified by the presence of a step. But in 
the case of denser shelf water, the solution shows the detachment 
of the spillage when the depth ratio across the step is greater than 
two, resembling some regional observations. In the frictional model, 
the wind generated entrainment is demonstrated to provide a virtu- 
al momentum source to maintain the along-front current shear 
against friction and thus can account for the persistence of the front 
through the winter season. The entrainment also decreases the 
buoyancy of the exported shelf water, the distribution of which 
however, varies greatly with the external parameters. For parame- 
ter values applicable to the Middle Atlantic bight, an inflection 
point, corresponding to a weakened lateral buoyancy gradient, is 
predicted above the front, consistent with observation. 
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REFER ALSO TO CITATION(S) 64010044893, 44909, 45013, 45064, 45079 


44764 (DOE/ER/10719—T2) Research in nuclear astro- 
physics: stellar collapse and supernovae. Progress report. Bur- 
rows, A.; Lattimer, J.M.; Yahil, A. (State Univ. of New 
York, Stony Brook (USA)). 1984. Contract AC02- 
80ER10719. 7ip. NTIS, PC A04/MF AO1; i; GPO Dep. 
File Number DE84015559. 

Portions are illegible in microfiche products. 

The interaction between nuclear theory and some outstand- 
ing problems in astrophysics is examined. The chief emphasis of our 
program is on stellar collapse, supernovae and neutron star forma- 
tion. Central to these topics are the parallel development of the 
equation of state of hot, dense matter and a novel type of hydro- 
dynamical code. The LLPR compressible liquid drop model forms 
the basis for the former, and we propose to further refine it by in- 
cluding curvature corrections to the surface energy and by consid- 
ering other nuclear force parameters which are in better agreement 
with experimentally determined quantities. The development of the 
equation of state has another bonus - it can be used to analyze inter- 
mediate energy heavy ion collisions, which, in turn, may illuminate 
the nucleon-nucleon force. The hydrodynamical code includes de- 
tailed neutrino transport and a fast, but accurate, approximation to 
the complete LLPR equation of state, which is necessary for nu- 
merical use. We propose to model not only the stellar collapse lead- 
ing up to a supernova, but also the quasi-static deleptonization and 
cooling stages of the nascent neutron star. Our detailed studies of 
the role of neutrinos in stellar collapse and neutron star fo;mation 
concentrate on their detectability and signatures - after all, neu- 
trinos are the only direct method of observationally checking su- 
pernova theory. Complementary studies include modelling both 
mass accretion in the nuclei of galaxies (which is probably responsi- 
ble for the quasar phenomenon) and investigations of galaxy clus- 
tering and the large scale structure of the universe. 


44765 (LBL—18073) New measurements of the spectrum 
of the cosmic microwave background. Peterson, J.B.; Rich- 
ards, P.L.; Bonomo, J.L.; Timusk, T. (Lawrence Berkeley 
Lab., CA (USA); McMaster Univ., Hamilton, Ontario 
(Canada). Dept. of Physics). Jun 1984. Contract AC03- 
76SF00098. 20p. (CONF-8405155—3). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE84016055. 

From Inner space/outer space conference; Batavia, IL, USA 
(2 May 1984). 

Accurate measurements of the spectrum of the cosmic 
microwave background (CMB) can provide useful tests of cosmolo- 
gical theories. The data set existing in 1982 has been summarized on 
a number of occasions and is shown. To first approximation the 
CMB is characterized by a single temperature and thus has a black- 
body spectrum over the frequency range from 0.02 to 24 cm~!. The 
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error limits given for these experiments are dominated by systemat- 
ic errors and are often very subjective. Consequently, it is not clear 
how to analyze the data set in a valid way. The general impression, 
however, is of a scatter in the high frequency data that is somewhat 
larger than would be expected from the given error limits. We have 
designed a new apparatus to measure the spectrum of the CMB in 
the frequency range from 3 to 10 cm™*. 13 references, 5 figures. 


44766 (N—83-33804) Stability of radiative shock waves. 
Imamura, J.N.; Durisen, R.H. (Virginia Univ., Charlottes- 
ville (USA)). 1982. Sp. (CONF-830135—4). NTIS, PC A02/ 
MF AOl1. 

From 7. North American workshop on cataclysmic variables 
and low-mass X-ray binaries; Boston, MA, USA (12 Jan 1983). 

The possibility that pulsed X-ray emission might be a 
common property of these sources is reviewed. Results of linear 
and nonlinear analyses are presented. The observational implica- 
tions of our work are discussed. 


44767 (N—83-33826) X-ray emission from clusters of gal- 
axies. Mushotzky, R.F. (National Aeronautics and Space 
Administration, Greenbelt, MD (USA). Goddard Space 
Flight Center), May 1983. 3lp. (NASA-TM—85021; 
CONF-8211170—1). NTIS, PC A03/MF AOl1. 

From European workshop on very hot astrophysical plas- 
mas; Nice, France (8 Nov 1982). 

Some X-ray spectral observations of approximately 30 clus- 
ters of galaxies from HEAO-1 are summarized. There exists strong 
correlations between X-ray luminosity, L(x), and temperature kT in 
the form L(x)alphaT to the 2.3 power. This result combined with 
the L(x) central galaxy density relation and the virial theorem indi- 
cates that the core radius of the gas should be roughly independent 
of L(x) or KT and that more luminous clusters have a greater frac- 
tion of their virial mass in gas. The poor correlation of KT and op- 
tical velocity dispersion seems to indicate that clusters have a varie- 
ty of equations of state. There is poor agreement between X-ray 
imaging observations and optical and X-ray spectral measures of 
the polytropic index. Most clusters show Fe emission lines with a 
strong indication that they all have roughly 1/2 solar abundance. 
The evidence for cooling in the cores of several clusters is dis- 
cussed based on spectral observations with the Einstein solid state 
spectrometer. 


44768 (N—83-34862) MXB1916-053/4U1915-05: burst 
properties and constraints on a 50 minute binary secondary. 
Swank, J.H.; Taam, R.E.; White, N.E. (National Aeronau- 
tics and Space Administration, Greenbelt, MD (USA). God- 
dard Space Flight Center). Aug 1983. 40p. (NASA-TM— 
85079). NTIS, PC A03/MF AOl1. 

Results are presented from OSO-8 and HEAO-1 A2 observa- 
tions of 34 bursts from the X-ray burster MXB1916-053/4U 1915-05 
recently discovered to show a 50 minute binary period. While 11 
burst previously reported all had similar light curves, 22 observed 
two years later show a factor of 3 range of peak fluxes and decay 
times between 3 and 20 s. Recurrence times between successive 
bursts vary between 3 and 6 hours. A ratio of steady flux to aver- 
age burst flux of equiv 120 is developed. A burst observed with the 
HEAO-1 A2 experiment showed an initial temperature rise to a 
peak black body temperature of equiv 3 keV followed by the cool- 
ing typical of type I bursts. The burst was unusual in that the ap- 
parent projected size of a blackbody source increased by a factor of 
3 during the cooling phase. 


44769 (N—83-34872) Survey of low energy plasma elec- 
trons in Saturn’s magnetosphere: Voyagers 1 and 2. Sittler, 
E.C. Jr.; Ogilvie, K.W.; Scudder, J.D. (National Aeronau- 
tics and Space Administration, Greenbelt, MD (USA). God- 
dard Space Flight Center). Sep 1983. 79p. (NASA-TM— 
85086). NTIS, PC A0S5/MF AO1. 

The low energy plasma electron environment within 
Saturn’s magnetosphere was surveyed by the Plasma Science Ex- 
periment (PLS) during the Voyager encounters with Saturn. Over 
the full energy range of the PLS instrument (10 eV to 6 keV) the 
electron distribution functions are clearly non-Maxwellian in char- 
acter. They are composed of a cold (thermal) component with 
Maxwellian shape and a hot (suprathermal) non-Maxwellian compo- 
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nent. A large scale positive radial gradient in electron temperature 
is observed, increasing from less than 1 eV in the inner magnetos- 
phere to as high as 800 eV in the outer magnetosphere. Three fun- 
damentally different plasma regimes were identified from the meas- 
urements: (1) the hot outer magnetosphere, (2) the extended plasma 
sheet, and (3) the inner plasma torus. 


44770 (N—83-34874) Interpretation of hard X-ray polar- 
ization measurements in solar flares. Leach, J.; Emslie, A.G. 
(Stanford Univ., CA (USA)). Aug 1983. 13p. (NASA-CR— 
173060). NTIS, PC A02/MF AO1. 

The significance of low hard X-ray polarization measure- 
ments for non-thermal models is discussed. Such a low polarization 
result, it is shown, can in fact occur in non-thermal models, and the 
ways in which the degree of X-ray polarization is correlated with 
the parameters of these models is discussed. 


44771 (N—83-34875) Coronal sources of the intrastream 
structure of the solar wind. Final report. Sullivan, J.D.; 
Bridge, H.S. (Massachusetts Inst. of Tech., Cambridge 
(USA)). Aug 1983. 53p. (NASA-CR—170855). NTIS, PC 
A04/MF AOl1. 

Short time scale changes in the bulk speed were found not to 
coincide with X-ray transients near the sub-earth point nor with the 
number of X-ray bright points within a coronal hole and near the 
equator. The changes in bulk speed, it is shown, are associated with 
changes in light areas in a hole which may be associated with the 
opening or closing of magnetic field lines within the coronal hole. 
That there is a causal connection between these sudden changes 
(apperance or disappearance) in light area and sudden changes in 
the bulk speed of the solar wind is further evidenced by the spatial 
proximity on the Sun of these changing light regions to the source 
position of stream lines from Levine’s model that connect into the 
same solar wind streams. 


44772 (N—83-34876) Great microwave bursts and hard 
X-rays from solar flares. Wiehl, H.J.; Batchelor, D.A.; Cran- 
nell, C.J.; Dennis, B.R.; Price, P.N. (National Aeronautics 
and Space Administration, Greenbelt, MD (USA). Goddard 
Space Flight Center). Jun 1983. 112p. (NASA-TM—85052). 
NTIS, PC A06/MF AOl1. 

The microwave and hard X-ray charateristics of 13 solar 
flares that produced microwave fluxes greater than 500 Solar Flux 
Units were analyzed. These Great Microwave Bursts were ob- 
served in the frequency range from 3 to 35 GHz at Berne, and si- 
multaneous hard X-ray observations were made in the energy range 
from 30 to 500 keV with the Hard X-Ray Burst Spectrometer on 
the Solar Maximum Mission spacecraft. The principal aim of this 
analysis is to determine whether or not the same distribution of en- 
ergetic electrons can explain both emissions. Correlations were 
found between respective temporal characteristics and, for the first 
time, between microwave and hard X-ray spectral characteristics. 
A single-temperature and a multi-temperature model from the liter- 
ature were tested for consistency with the coincident X-ray and 
microwave spectra at microwave burst maximum. Four events are 
inconsistent with both of the models tested, and neither of the 
models attempts to explain the high-frequency part of the micro- 
wave spectrum. A model in which the emissions above and below 
the peak frequency originate in two different parts of a diverging 
magnetic loop is proposed. With this model the entire microwave 
spectrum of all but one of the events is explained. 


44773 (N—83-34970) Radio astronomy. Wolken, P.R.; 
Shaffer, R.D. (Jet Propulsion Lab., Pasadena, CA (USA)). 
Aug 1983. 2p. NTIS, PC A10/MF AO1. 

Deep Space Network (DSN) 26- and 64-meter antenna sta- 
tions were utilized in support of Radio Astronomy Experiment Se- 
lection Panel experiments. Within a time span of 10 days, in May 
1983 (267.75 hours total), nine RAES experiments were supported. 
Most of these experiments involved multifacility interferometry 
using Mark 3 data recording terminals and as many as six non-DSN 
observatories. Investigations of black holes, quasars, galaxies, and 
radio sources are discussed. 
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44774 (N—83-35855) Interplanetary shock event of No- 
vember 11/12 1978, a comprehensive test of acceleration 
theory. Wenzel, K.P.; Sanderson, T.R.; Vannes, P.; Kennel, 
C.F.; Scarf, F.L.; Coroniti, F.V.; Russell, C.T.; Parks, G.K.; 
Smith, E.J. (Jet Propulsion Lab., Pasadena, CA (USA)). 
Apr 1983. 4p. NTIS, PC A08/MF AOI. 

A comprehensive study of the November 11/12, 1978 shock 
event based on energetic particle, solar wind, magnetic field and 
wave data from the ISEE-3, -1 and -2 spacecraft has been undertak 
en both from the energetic and the collisionless shock point of 
view. The energy density of 10-50 keV protons accelerated by the 
shock is found to be equivalent to the upstream magnetic field 
energy density. The observations are in quantitative agreement with 
Lee’s (1983) self consistent theory for the excitation of hydromag- 
netic waves and the acceleration of ions upstream of interplanetary 
shocks. 


44775 (N—83-35856) Plasma and energetic particle struc- 
ture of a collisionless quasi-parallel shock. Kennel, C.F.; 
Scarf, F.L.; Coroniti, F.V.; Russell, C.T.; Smith, E.J.; 
Wenzel, K.P.; Reinhard, R.; Sanderson, T.R.; Feldman, 
W.C. (Jet Propulsion Lab., Pasadena, CA (USA)). Api 
1983. 95p. (TRW—23499-6029-UT-00). NTIS, PC A08/MF 
AO1. 

The quasi-parallel interplanetary shock of November 11-12, 
1978 from both the collisionless shock and energetic particle points 
of view were studied using measurements of the interplanetary 
magnetic and electric fields, solar wind electrons, plasma and MHD 
waves, and intermediate and high energy ions obtained on ISEE-1, 
-2, and -3. The interplanetary environment through which the 
shock was propagating when it encountered the three spacecraft 
was characterized the observations of this shock are documented 
and current theories of quasi-parallel shock structure and particle 
acceleration are tested. These observations tend to confirm present 
self consistent theories of first order Fermi acceleration by shocks 
and of collisionless shock dissipation involving firehouse instability 


44776 (N—83-35956) X-ray properties of the Be/X-ray 
systems 2S0114+ 650 LSI+65 deg 010. Koenigsberger, G-.; 
Swank, J.H.; Szymkowiak, A.E. (National Aeronautics and 
Space Administration, Greenbelt, MD (USA). Goddard 
Space Flight Center). Dec 1982. 27p. (NASA-TM-—84945). 
NTIS, PC A03/MF AO1. 

Results are presented from experiments on the Einstein Ob 
servatory, HEAO-1 and OSO-8 on the temporal and spectral prop 
erties of 2S0114+650. In a 12 hour Einstein MPC and SSS obser 
vation two episodes of flaring occurred by an order of magnitude 
over about 1 hour. Variability on shorter time scales showed a pre 
ferred period of 14.9 minutes, but periodic pulsations were not seen 
in the HEAO-1 and OSO-8 data. There is some evidence that the 
spectrum is steeper when the source is quiescent at low luminosity, 
but no large spectral changes attended the flares. Absorption 
column densities were consistent with interstellar reddening of th 
proposed companion, the Be star LSI+65 deg 010. In the minute 
and hour variability and in the spectral character, 2S0114+ 650 is 
similar to other Be star-neutron star binary X-ray sources. Vari 
ations over several days in the OSO-8 data suggest orbital effects. 


44777 (N—83-35957) Accretion powered X-ray pulsars. 
White, N.E.; Swank, J.H.; Holt, S.S. (National Aeronautics 
and Space Administration, Greenbelt, MD (USA). Goddard 
Space Flight Center). Aug 1982. 63p. (NASA-TM—83975). 
NTIS, PC A04/MF AO1. 

A unified description of the properties of 14 X-ray pulsars is 
presented and compared with the current theoretical understanding 
of these systems. The sample extends over six orders of magnitud 
in luminosity, with the only trend in the phase averaged spectra 
being that the lower luminosity systems appear to have less abrupt 
high energy cutoffs. There is no correlation of luminosity with 
power law index, high energy cutoff energy or iron line EW. De 
tailed pulse phase spectroscopy is given for five systems. 


ERA-9/21 / 5962 


44778 (N-—83-35974) Diffraction-limited spatial resolu- 
tion of circumstellar shells at 10 microns. Bloemhof, E.E.; 
Townes, C.H.; Vanderwyck, A.H.B. (California Univ., 
Berkeley (USA)). 1983. 14p. (NASA-CR—173076). NTIS, 
PC A02/MF AOl1. 

A new spatial array instrument provided diffraction-limited 
mid-infrared intensity profiles of the type-M supergiant stars alpha 
Orionis and alpha Scorpii, both of which are known to exhibit 
excess 10 microns radiation due to the presence of circumstellar 
dust shells. In the case of alpha Ori, there is a marked asymmetry in 
the dust distribution, with peak intensity of dust emission a distance 
of 0.9 inches from the star. 


44779 (N—83-35975) Line continuum luminosity ratio in 
AGN: or on the Baldwin Effect. Mushotzky, R.; Ferland, 
F.J. (National Aeronautics and Space Administration, 
Greenbelt, MD (USA). Goddard Space Flight Center). Aug 
1983. 24p. (NASA-TM—85096). NTIS, PC A02/MF AOl1. 


The luminosity dependence of the equivalent width of CIV 
in active galaxies, the Baldwin effect, is shown to be a consequence 
of a luminosity dependent ionization parameter. This law also 
agrees with the lack of a Baldwin effect in Ly alpha or other hy- 
drogen lines. A fit to the available data gives a weak indication that 
the mean covering factor decreases with increasing luminosity, con- 
sistent with the inference from X-ray observations. The effects of 


continuum shape and density on various line ratios of interest are 
discussed. 


44780 (N—83-35983) Multiple energetic injections in a 
strong spike-like solar burst. Kaufmann, P.; Correia, E.; 
Costa, J.E.R.; Dennis, B.R.; Hurford,’'G.H. (National Aero- 
nautics and Space Administration, Greenbelt, MD (USA). 
Goddard Space Flight Center). Aug 1983. 40p. (NASA- 
TM—85427). NTIS, PC A03/MF AO1. 


An intense and fast spike-like solar burst was built up of 
short time scale structures superimposed on an underlying gradual 
emission, the time evolution of which shows remarkable propor- 
tionality between hard X-ray and microwave fluxes. The finer time 
structure were best defined at mm-microwaves. At the peak of the 
event, the finer structures repeat every 30x60ms. The more slowly 
varying component with a time scale of about 1 second was identi- 
fied in microwave hard X-rays throughout the burst duration. It is 
suggested that X-ray fluxes might also be proportional to the repeti- 
tion rate of basic units of energy injection (quasi-quantized). The 
relevant parameters of one primary energy release site are estimated 
both in the case where hard X-rays are produced primarily by 
thick-target bremsstrahlung, and when they are purely thermal. The 
relation of this figure to global energy considerations is discussed. 


44781 (N—83-35984) Understanding the heliosphere and 
its energetic particles. Burlaga, L.F. (National Aeronautics 
and Space Administration, Greenbelt, MD (USA). Goddard 
Space Flight Center). Sep 1983. 42p. (NASA-TM—85085). 
NTIS, PC A03/MF AOl1. 

Classes of cosmic ray variations observed by Helios 1 and 2 
spacecraft, Pioneer 10 and 11, and Voyager 1 and 2 spacecraft are 
reviewed as they correspond to classes of interplanetary flows. 
Topics covered include: (1) corotating flows, corotating Forbush 
decreases, and 27-day variations, (2) transients and Forbush de- 
creases, (3) systems of transients and long lasting Forbush de- 
creases, and (4) 11-year variations. 


44782 (N—83-35985) Turbulent generation of outward 
traveling Alfvenic fluctuations in the solar wind. Matthaeus, 
W.H.; Goldstein, M.L. (National Aeronautics and Space 
Administration, Greenbelt, MD (USA). Goddard Space 
Flight Center). Jul 1983. 16p. (NASA-TM—85073). NTIS, 
PC A02/MF AOI. 


From an analysis of the incompressible MHD equations, it is 
concluded that the frequent observation of outward propagating 
Alfvenic fluctuations in the solar wind can arise from early stages 


of in situ turbulent evolution, and need not reflect coronal process- 
es. 
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44783 (N—83-35989) Solar radio burst and in situ deter- 
mination of interplanetary electron density. Bougeret, J.L.; 
King, J.H.; Schwenn, R. (National Aeronautics end Space 
Administration, Greenbelt, MD (USA). Goddard Space 
Flight Center). Sep 1983. 28p. (NASA-TM—85094). NTIS, 
PC A03/MF AOl1. 

A few interplanetary electron density scales which were de- 
rived from the analysis of interplanetary solar radio burst are dis- 
cussed and compared to a model derived from 1974 to 1980 Helios 
1 and 2 in situ density observations made in the 0.3 to 1.0 AU 
range. The Helios densities were normalized to 1976 with the aid of 
IMP and ISEE data at 1 AU, and were then sorted into 0.1 AU 
bins and logarithmically averaged within each bin. The best fit to 
these 1976-normalized, bin averages is N(R(AU)) 6.1 R(-2.10)/cu 
cm. This model is in rather good agreement with the solar burst 
determination if the radiation is assumed to be on the second har- 
monic of the plasma frequency. This analysis also suggests that the 
radio emissions tend to be produced in regions denser than the av- 
erage where the density gradient decreases faster with distance than 
the observed R(-2.10). 


44784 (N—83-35990) Gamma-ray spectrum of Centaurus 
A: a high-resolution observation between 70 keV and 8 MeV. 
Gehrels, N.; Cline, T.L.; Teegarden, B.J.; Paciesas, W.S. 
(National Aeronautics and Space Administration, Greenbelt, 
MD (USA). Goddard Space Flight Center). Aug 1983. 30p. 
(NASA-TM—85081). NTIS, PC A03/MF AOlI. 

The NASA/Goddard Space Flight Center Low Energy 
Gamma ray Spectrometer (LEGS) observed the nearby active nu- 
cleus galaxy Centaurus A (NGC 5128) during a balloon flight on 
1981 November 19. There is no evidence of a break in the spectrum 
or of any line features. The 1.6 MeV limit is a factor of 8 lower 
than the 1974 line flux, indicating that, if the 1974 feature was real, 
and, if it was narrow, then the line intensity decreased significantly 
between 1974 and 1981. The lack of observed annihilation radiation 
from Cen A, combined with the temporal variations that are seen in 
the X-ray and gamma-ray intensities, constrain the size of the emis- 
sion region to be between 10 to the 13th power and 5 x 10 to the 
17th power cm. 


44785 (N—83-36308) Plasma effects. Armstrong, J.W. 
(Jet Propulsion Lab., Pasadena, CA (USA)). Jul 1983. 15p. 
NTIS, PC A09/MF AOl1. 

Radio communication with space probes requires sending 
signals through the Earth’s ionosphere and usually the solar wind. 
During planetary flybys, the signal may also pass through the ion- 
osphere of another planet. These ionized media can perturb the 
radio signal in a variety of ways. Examples of these perturbations 
are variations in the electrical length between the spacecraft and 
the ground station, Faraday rotation of linearly polarized signals, 
amplitude and phase scintillations, and spectral and angular broad- 
ening. These plasma effects can have undesirable influences on te- 
lemetry performance and thus need to be understood from a com- 
munications engineering viewpoint. The plasma effects are, howev- 
er, useful from a scientific viewpoint, since the effects on the com- 
munications link can often be inverted to estimate the physical con 
ditions in the plasma. 


44786 (N—83-37036) Evidence for variability of the hard 
X-ray feature in the Hercules X-1 energy spectrum. Tueller, 
J.; Cline, T.L.; Teegarden, B.J.; Paciesas, W.S.; Boclet, D.,; 
Durochoux, P.; Hameury, J.M.; Prantzos, N.; Haymes, R.C. 
(National Aeronautics and Space Administration, Greenbelt, 
MD (USA). Goddard Space Flight Center). Aug 1983. 31p. 
(NASA-TM—85099). NTIS, PC A03/MF AOl1. 

The hard X-ray spectrum of HER X-1 was measured for the 
first time with a high resolution (1.4 keV FWHM) germanium spec- 
trometer. The observation was performed near the peak of the on- 
state in the 35 day cycle and the 1.24 pulsations were observed be 
tween the energies of 20 keV and 70 keV. The feature corresponds 
to an excess of 7.5 sigma over the low energy continuum. Smooth 
continuum models are poor fits to the entire energy range (chance 
probabilities of 2 percent or less). The best fit energies are 35 keV 
for an absorption line and 39 keV for an emission line. These are 
significantly lower energies than those derived from previous ex- 
periments. A direct comparison of our data with the results of the 
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MPI/AIT group shows statistically significant variations which 
strongly suggest variability in the source 


44787 (N—83-37044) Statistical aspects of the 1980 solar 
flares. Part 3: Parametric comparison and final comments. 
Wilson, R.M. (National Aeronautics and Space Administra- 
tion, Huntsville, AL (USA). George C. Marshall Space 
Flight Center). Apr 1983. 33p. (NASA-TM—82526). NTIS, 
PC A03/MF AO}. 

The 1349 study flares are considered addressing relationships 
between pairs of specific study paremeters namely, H alpha rise 
time versus H alpha importance, X-ray class and H alpha decay 
time, H alpha decay time versus H alpha importance, and X-ray 
class, and H alpha importance versus X-ray class. Mean H alpha 
rise time and decay time versus X-ray class and H alpha importance 
will also be discussed, and some final comments regarding the study 
flares are given. 


44788 (N—83-37045) Development of a computational 
model for predicting solar wind flows past nonmagnetic ter- 
restrial planets. "inal report, July 1978-August 1983. Stahara, 
S.S.; Spreiter, J.R. (Nielsen Engineering and Research, Inc., 
Mountain View, CA (USA)). Oct 1983. 149p. (NASA-CR— 
174455). NTIS, PC AO7/MF AO1. 

4 computational model for the determination of the detailed 
plasma and magnetic field properties of the global interaction of the 
solar wind with nonmagnetic terrestrial planetary obstacles is de- 
scribed. The theoretical method is based on an established single 
fluid, steady, dissipationless, magnetohydrodynamic continuum 
model, and is appropriate for the calculation of supersonic, super- 
Alfvenic solar wind flow past terrestrial ionospheres. 


44789 (N—84-13096) Measurement of macroscopic 
plasma parameters with a radio experiment: interpretation of 
the quasi-thermal noise spectrum observed in the solar wind. 
Couturier, P.; Hoang, S.; Meyer-Vernet, N.; Steinberg, J.L. 
(Observatoire de Paris, Section de Meudon, 92 (France)). 
Nov 1983. 7p. NTIS, PC A99/MF AOl1. 

The ISEE-3 SBH radio receiver has provided the first sys- 
tematic observations of the quasi-thermal (plasma waves) noise in 
the solar wind plasma. The theoretical interpretation of that noise 
involves the particle distribution function so that electric noise 
measrrements with long antennas provide a fast and independent 
method of measuring plasma parameters: densities and temperatures 
of a two component (core and halo) electron distribution function 
have been obtained in that way. The polarization of that noise is 
frequency dependent and sensitive to the drift velocity of the elec- 
tron population. Below the plasma frequency, there is evidence of a 
weak noise spectrum with spectral index -1 which is not yet ac- 
counted for by the theory. The theoretical treatment of the noise 
associated with the low energy (thermal) proton population shows 
that the moving electrical antenna radiates in the surrounding 
plasma by Carenkov emission which becomes predominant at the 
low frequencies, below about 0.1 F sub P. 


447390 (N—84-13097) Multiple spacecraft observations of 
interplanetary shocks: characteristics of the upstream ULF 
turbulence. Russell, C.T.; Smith, E.J.; Tsurutani, B.T.; Gos- 
ling, J.T. (California Univ., Los Angeles (USA)). Nov 1983. 
l6p. NTIS, PC A99/MF AOl1. 

All interplanetary shocks observed by ISEE-3 and either 
ISEE-1 or ISEE-2 or both in 1978 and 1979 are examined for evi- 
dence of upstream waves. In order to characterize the properties of 
these shocks it is necessary to determine accurate shock normals. 
An overdetermined set of equations were inverted to obtain shock 
normals, velocities and error estimates for all tk shocks. Tests of 
the method ind t juite reliable. Using these normals the 
Macl mt ind angle were between the interplanetary magnetic 
field and the shoc mal for each shock. The upstream waves 
were separated into two classes: whistler mode precursors which 
occur at low Mach numbers and upstream turbulence whose ampli- 
tude at Mach numbers greater than 1.5 is controlled by the angle of 
the field to the shock normal. The former waves are right hand cir- 
cularly polarized and quite monochromatic. The latter waves are 
more linearly polarized and have a broadband featureless spectrum. 
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44791 (N—84-13098) Electron heating at interplanetary 
shocks. Feldman, W.C.; Asbridge, J.R.; Bame, S.J.; Gosling, 
J.T.; Zwickl, R.D. (Los Alamos Scientific Lab., NM 
(USA)). Nov 1983. 9p. NTIS, PC A99/MF A0O1. 

Data for 41 forward interplanetary shocks show that the 
ratio of downstream to upstream electron temperatures. T sub e (d/ 
u) is variable in the range between 1.0 (isothermal) and 3.0. On av- 
erage, (T sub e (d/u) 1.5 with a standard deviation, sigma e 0.5. 
This ratio is less than the average ratio of proton temperatures 
across the same shocks, (T sub p (d/u)) 3.3 with sigma p 2.5 as well 
as the average ratio of electron temperatures across the Earth's 
bow shock. Individual samples of T sub e (d/u) and T sub p (d/u) 
appear to be weakly correlated with the number density ratio. 
However the amounts of electron and proton heating are well cor- 
related with each other as well as with the bulk velocity difference 
across each shock. The stronger shocks appear to heat the protons 
more efficiently than they heat the electrons. 


44792 (N—84-13099) Temporal variations of the anoma- 
lous oxygen component. Cummings, A.C.; Webber, W.R. 
(California Inst. of Tech., Pasadena (USA)). Nov 1983. 8p. 
NTIS, PC A99/MF AO1. 

Data from the cosmic ray experiment on Voyagers | and 2 
was used to examine anomalous oxygen in the time period from 
launch in 1977 to the end of 1981. Several time periods were found 
where large periodic (typically 26 day) temporal variations of the 
oxygen intensity between approximately 5 - 15 MeV/nuc are 
present. Variations in intensity by up to a factor of 10 are observed 
during these periods. Several characteristics of these variations indi- 
cate that they are not higher energy extensions of the low energy 
particle (approximately 1 MeV/nuc) increases found in many coro- 
tating interaction regions (CIR’s). Many of these periodic temporal 
variations are correlated with similar, but much smaller, recurrent 
variations in the 75 MeV proton rate. Voyager 1 and Voyager 2 
counting rates were compared to estimate the local radial gradient 
for both the protons and the oxygen. The proton gradients during 
periods of both maximum and minumum fluxes are consistent with 
the overall positive radial gradients reported by others from Pio- 
neer and near-Earth observations, supporting the view that these 
variations are due to local modulation of a source outside the radial 
range of project measurements. In contrast, the oxygen gradients 
during periods of maximum proton flux differ in sign from those 
during minimum proton fluxes, suggesting that the origin of the 
oxygen variations is different from that of the protons. 


44793 (N—84-13100) Voyager measurements of the 
energy spectrum, charge composition, and long term temporal 
variations of the anomalous components in 1977-1982. 
Webber, W.R.; Cummings, A.C. (California Inst. of Tech., 
Pasadena (USA)). Nov 1983. 6p. NTIS, PC A99/MF AOl1. 

The large collecting area and wide energy range of the 
cosmic ray experiment on Voyager 1 and 2 was used to examine 
the energy spectra, charge composition, and long term temporal 
variations of the anomalous components in 1977-1982. Individual 
energy spectra are obtained for 17 separate quiet time periods 
during the time interval. The composite spectra of anomalous He, 
N, O, and Ne are obtained to a new level of precision. This in- 
cludes the spectral shape and the relative abundance. Essentially, 
the spectral shape of N, O, and Ne appear to be similar. The ratios 
of anomalous N and Ne to O are found to be different from both 
the solar cosmic ray and galactic cosmic ray source composition. 
Some evidence is found for the enhancement of Ar as well. In the 
case of elements such as C, Mg, S, and Fe it is difficult to separate 
a possible lower intensity anomalous component from a quasi- 
steady interplanetary component that appears to be present at the 
lowest energies. The long term temporal variations of the anoma- 
lous He and O components were studied from 1977-82, a period 
from minimum to maximum in the modulation cycle. The tracking 
between these anomalous component intensities and the integral in- 
tensity of 75 MeV protons is striking however, the intensity de- 
crease of the anomalous components is much greater. 


44794 (N—84-13101) Effect of the solar field reversal on 
the modulation of galactic cosmic rays. Thomas, B.T.; Gold- 
stein, B.E. (Jet Propulsion Lab., Pasadena, CA (USA)). Nov 
1983. 8p. NTIS, PC A99/MF AO1. 
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There is now a growing awareness that solar cycle related 
changes in the large-scale structure of the interplanetary magnetic 
field (IMF) may play an important role in the modulation of galac- 
tic cosmic rays. To date, attention focussed on two aspects of the 
magnetic field structure: large scale compression regions produced 
by fast solar wind streams and solar flares, both of which are 
known to vary in intensity and number over the solar cycle, and 
the variable warp of the heliospheric current sheet. It is suggested 
that another feature of the solar cycle is worthy of consideration: 
the field reversal itself. If the Sun reverses its polarity by simply 
overturning the heliospheric current sheet (northern fields migrat- 
ing southward and vice-versa) then there may well be an effect on 
cosmic ray intensity. However, such a simple picture of solar rever- 
sal seems improbable. Observations of the solar corona suggest the 
existence of not one but several current sheets in the heliosphere at 
solar maximum. The results of a simple calculation to demonstrate 
that the variation in cosmic ray intensities that will result can be as 
large as is actually observed over the solar cycle are given. 


44795 (N—84-13102) Interplanetary scintillation observa- 
tions of the solar wind close to the Sun and out of the eclip- 
tic. Sime, D.G. (National Center for Atmospheric Research, 
Boulder, CO (USA)). Nov 1983. 15p. NTIS, PC A99/MF 
AOl. 

A brief review is given of recent developments in the obser- 
vation of the solar wind by the method of interplanetary scintilla- 
tion. The emphasis is on observations of the velocity structure, the 
electron density and the effect of propagating disturbances in the 
interplanetary medium as detected principally by intensity and 
phase scintillation and by spectral broadening. 


44796 (N—84-13103) Radio evidence for interplanetary 
streamers in the range 10-170 solar radii. Fainberg, J.; Bou- 
geret, J.L. (National Aeronautics and Space Administration, 
Greenbelt, MD (USA). Goddard Space Flight Center). Nov 
1983. 6p. NTIS, PC A99/MF AO1. 

Type III radio storms are observed by the radio experiment 
on board the International Sun Earth Explorer 3 out to 0.5-0.8 AU 
from the Sun, at a rate of 2 to 3 storms per solar rotation near solar 
maximum. They correlate with the type I and type III radio storms 
observed at higher frequencies, originating closer to the Sun. They 
are associated with an almost continuous injection of suprathermal 
electrons into the interplanetary medium. Some of the properties of 
the regions where the particles propagate are discussed, using the 
radio emission as a tracer. 


44797 (N—84-13104) Solar wind distrubances in the 
outer heliosphere caused by successive solar flares from the 
same active region. Akasofu, S.I.; Hakamada, K. (Alaska 
Univ., Fairbanks (USA)). Nov 1983. 6p. NTIS, PC A99/ 
MF AOl1. 

Solar wind disturbances caused by successive flares from the 
same active region are traced to about 20 AU, using the modeling 
method developed by Hakamada and Akasofu (1982). It is shown 
that the flare-generated shock waves coalesce with the co-rotating 
interaction region of the interplanetary magnetic field, resulting in a 
large-scale magnetic field structure in the outer heliosphere. Such a 
structure may have considerable effects on the propagation of ga- 
lactic cosmic rays. 


44798 (N—84-13105) Average solar wind in the inner he- 
liosphere: structures and slow variations. Schwenn, R. (Max- 
Planck-Institut fuer Aeronomie, Katlenburg-Lindau (Germa- 
ny, F.R.)). Nov 1983. 18p. NTIS, PC A99/MF AO1. 
Measurements from the HELIOS solar probes indicated that 
apart from solar activity related disturbances there exist two states 
of the solar wind which might result from basic differences in the 
acceleration process: the fast solar wind (v = 600 kms(-)1) emanat- 
ing from magnetically open regions in the solar corona and the 
slow solar wind (v = 400 kms(-)1) correlated with the more active 
regions and its mainly closed magnetic structures. In a comprehen- 
sive study using all HELIOS data taken between 1974 and 1982 the 
average behavior of the basic plasma parameters were analyzed as 
functions of the solar wind speed. The long term variations of the 
solar wind parameters along the solar cycle were also determined 
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and numerical estimates given. These modulations appear to be dis- 
tinct though only minor. In agreement with earlier studies it was 
concluded that the major modulations are in the number and size of 
high speed streams and in the number of interplanetary shock 
waves caused by coronal transients. The latter ones usually cause 
huge deviations from the averages of all parameters. 


44799 (N—84-13106) Radial evolution of the solar wind, 
1-10 AU. Gazis, P.R.; Lazarus, A.J. (Massachusetts Inst. of 
Tech., Cambridge (USA)). Nov 1983. 1lp. NTIS, PC A99/ 
MF AOl1. 

The interplanetary plasma and magnetic field observations 
from 1 to 10 AU are reviewed. Over this distance no clear reduc- 
tion in average speed is seen. The range of wind speeds becomes 
smaller though high speed streams are still observed. The density, 
temperature and magnetic field profiles become dominated by the 
large values seen in the co-rotating interaction regions. The temper- 
ature falls more slowly than would be expected from a simple, adia- 
batic model. Co-rotating shocks appear beyond approximately 3 
AU in Voyager data as opposed to beyond approximately 1.5 AU 
in the Pioneer data. Reverse shocks appear later than forward 
shocks. Reverse shocks do not begin to appear until approximately 
4 AU. Reverse shocks appear to decay more rapidly than forward 
shocks. No clear effect due to interaction with the interstellar 
medium was seen in this radial range. 


44800 (N—84-13107) Spatial dependences in the distant 
solar wind: Pioneers 10 and 11. Smith, E.J.; Barnes, A. (Na- 
tional Aeronautics and Space Administration, Moffett Field, 
CA (USA). Ames Research Center). Nov 1983. 15p. NTIS, 
PC A99/MF AO1. 

Pioneer 10, 11 observations of the solar wind and magnetic 
field between 1 and 20 AU are reviewed. Spatial dependences, 
which are emphasized, must be inferred in the presence of large 
temporal variations including solar cycle effects. The separation of 
spatial and temporal dependences is achieved principally through 
the use of multipoint observations including baseline measurements 
at 1 AU. Measurements of the solar wind parameters (radial speed, 
flux, proton temperature) and of the magnetic field magnitude and 
components are compared with two theories, the Parker theory 
which assumes radial, azimuthally symmetric flow and the Gold- 
stein-Jokipii theory which includes effects associated with stream- 
stream interactions. The observed radial gradients in the proton 
density and velocity and the magnetic field are consistent with the 
Parker model. A qualitative dependence of field magnitude on he- 
liomagnetic latitude, i.e., referred to the observed location of the 
heliospheric current sheet, was derived. The field strength was 
found to decrease with distance from the current sheet. 


44801 (N—84-13108) Theory of interstellar medium diag- 
nostics. Fahr, H.J. (Bonn Univ. (Germany, F.R.)). Nov 
1983. l1lp. NTIS, PC A99/MF A001. 

The theoretical interpretation of observed interplanetary res- 
onance luminescence patterns is used as one of the must promising 
methods to determine the state of the local interstellar medium 
(LISM). However, these methods lead to discrepant results that 
would be hard to understand in the framework of any physical 
LISM scenario. Assuming that the observational data are reliable, 
two possibilities which could help to resolve these discrepancies are 
discussed: (1) the current modeling of resonance luminescence pat- 
terns is unsatisfactory and has to be improved, and (2) the extrapo- 
lated interstellar parameters are not indicative of the unperturbed 
LISM state, but rather designate an intermediate state attained in 
the outer regions of the solar system. It is shown that a quantitative 
treatment of the neutral gas-plasma interaction effects in the inter- 
face between the heliospheric and the interstellar plasmas is of 


major importance for the correct understanding of the whole com- 
plex. 


44802 (N—84-13109) Interplanetary hydrogen and helium 
glow and the inferred interstellar gas properties. Judge, D.L. 
(University of Southern California, Los Angeles (USA)). 
Nov 1983. 7p. NTIS, PC A99/MF AO1. 

Observations of the interplanetary hydrogen and helium 
glow have been obtained by a number of spacecraft and rocket ex- 
periments during the past fifteen years. Important results have been 
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established on the temperature, density, velocity, spatial depend- 
ence, and hydrogen to helium ratio. However, only four spacecraft 
launched to date are investigating the outer solar system and of 
these four the Pioneer 10 spacecraft is the farthest out at 28 A.U. 
Observations from this spacecraft at great distances have permitted 
an improved analysis of the effects which are only evident at large 
distances from the Sun. Perhaps the most significant result in this 
regard is the clear evidence of the importance of multiple scattering 
of solar Ly-alpha. An effect which has not been observed in earlier 
work. Ignoring this effect can lead to a gross overestimate of the 
local galactic glow. Current best estimates of the galactic glow and 
the local interstellar wind parameters obtained by the Pioneer 10 
photometer at great distances are presented, in addition to comple- 
mentary experimental observations of particular interest. 


44803 (N—84-13110) Solar wind minor ions: recent ob- 
servations. Bame, S.J. (Los Alamos Scientific Lab., NM 
(USA)). Nov 1983. 17p. NTIS, PC A99/MF AO1. 

Systematic studies show that the minor ions generally travel 
with a common bulk speed and have temperatures roughly propor- 
tional to their masses. It was determined that (3)He{+ +) content 
varies greatly. (3)He(+ +)/(4)He(+ +) ranges from as high as 10(- 
12) values to below 2 x 10(-4). In some solar wind flows which can 
be related to energetic coronal events, the minor ions are found in 
unusual ionization states containing Fe(16+) as a prominent ion, 
showing that the states were formed at unusually high tempera- 
tures. Unexpectedly, in a few flows substantial quantities of 
(4)He(+) were detected, sometimes with ions identifiable as O(2+) 
and O(3+). Surprisingly, in some of these examples the ionization 
state is mixed showing that part of the plasma escaped the corona 
without attaining the usual million-degree temperatures while other 
parts were heated more nearly in the normal manner. Additionally, 
detailed studies of the minor ions increased our understanding of 
the coronal expansion. For example, such studies contributed to 
identifying near equatorial coronal streamers as the source of solar 
wind flows between high speed streams. 


44804 (N—84-13111) Relative abundance of 3He(+- +-) in 
the solar wind. Coplan, M.A.; Ogilvie, K.W.; Bochsler, P. 
(National Aeronautics and Space Administration, Greenbelt, 
MD (USA). Goddard Space Flight Center). Nov 1983. 6p. 
NTIS, PC A99/MF A0O1. 

Continuous measurements of solar wind 3He{++) and 
4He(+-+) were made covering a full range of solar wind condi- 
tions. The average flux ratio derived from these data is 2310 + or - 
50, in excellent agreement with the Apollo foil measurements. A 
probable correlation between average flux ratio and solar activity 
was found however, an examination of the data during periods of 
3He(++)-rich solar flares shows no detectable increase in 
3He(+ +) in the solar wind. 


44805 (N—84-13112) Iron charge states observed in the 
solar wind. Ipavich, F.M.; Galvin, A.B.; Gloeckler, G.; Ho- 
vestadt, D.; Klecker, B.; Scholer, M. (Maryland Univ., Col- 
lege Park (USA)). Nov 1983. 8p. NTIS, PC A99/MF AOl1. 

Solar wind measurements from the ULECA sensor of the 
Max-Planck-Institut/University of Maryland experiment on ISEE-3 
are reported. The low energy section of approx the ULECA sensor 
selects particles by their energy per charge (over the range 3.6 
keV/Q to 30 keV/Q) and simultaneously measures their total 
energy with two low-noise solid state detectors. Solar wind Fe 
charge state measurements from three time periods of high speed 
solar wind occurring during a post-shock flow and a coronal hole- 
associated high speed stream are presented. Analysis of the post- 
shock flow solar wind indicates the charge state distributions for Fe 
were peaked at approx +16, indicative of an unusually high coro- 
nal temperature (3,000,000 K). In contrast, the Fe charge state dis- 
tribution observed in a coronal hole-associated high speed stream 
peaks at approx -9, indicating a much lower coronal temperature 
(1,400,000 K). This constitutes the first reported measurements of 
iron charge states in a coronal hole-associated high speed stream. 
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44806 (N—84-13113) Spatial variation of iron abundance 
in the high speed solar wind, 1972 to 1976. Mitchell, D.G.; 
Roelof, E.C.; Bame, S.J. (Johns Hopkins Univ., Laurel, MD 
(USA). Applied Physics Lab.). Nov 1983. 8p. NTIS, PC 
A99/MF AOl1. 

The Fe/H ratios in the peaks of high speed streams (HSS) 
during the decline of Solar Cycle 20 and the following minimum 
(October 1972-December 1976) were analyzed. The response of the 
50-200 keV ion channel of the APL/JHU energetic particle experi- 
ment (EPE) on IMP-7 and 8 to solar wind iron ions at high solar 
wind speeds and Fe measurements were compared with solar wind 
H and He parameters from the Los Alamos National Laboratory 
(LANL) instrments on the same spacecraft. In general, the Fe dis- 
tribution parameters (bulk velocity, flow direction, temperature) are 
found to be similar to the LANL He parameters. Although the av- 
erage Fe/H ratio in many steady HSS peaks agrees within observa- 
tional uncertainties with the nominal coronal ratio of 4.7 x 10(-5), 
abundance variations of a factor of up to 6 are obtained across a 
given coronal-hole associated HSS. Over the period 1973-1976, a 
steady decrease in the average quiet-time Fe/H ratio by a factor of 
about 4 is measured on both IMP-7 and 8. 


44807 (N—84-13114) Mixed solar wind originating from 
coronal regions of different temperatures. Bochsler, P. (Bern 
Univ. (Switzerland)). Nov 1983. 10p. NTIS, PC A99/MF 
AOl. 

Ionization states of elements in the solar wind are often used 
to determine thermal gradients in the lower corona. This method is 
based on the assumption, that in the beginning, solar wind material 
has a homogeneous temperature determining the original charge 
state of elements. Features in M/Q-spectra which might appear if 
the above assumption is violated are investigated and compared 
with observational evidence. 


44808 (N—84-13115) Interpreting the solar wind ioniza- 
tion state. Owocki, S.P. (Harvard-Smithsonian Center for 
Astrophysics, Cambridge, MA (USA)). Nov 1983. 19p. 


NTIS, PC A99/MF AO1. 

The ionization state of the solar coronal expansion is frozen 
within a few solar radii of the solar photosphere, and spacecraft 
measurements of the solar wind heavy ion charge state can there- 
fore yield information about coronal conditions (e.g., electron tem- 
perature). Previous interpretations of the frozen-in ionization state 
have always assumed that in the coronal freezing-in region, (1) all 
heavy ions flow at the same bulk speed as protons, (2) the electron 
velocity distribution function is Maxwellian, and (3) conditions vary 
in space but not in time. The consequences of relaxing these as- 
sumptions for the interpretation of solar wind charge state measure- 
ments are examined. It is found that: (1) the temperature inferred 
by traditional interpretation of the interplanetary ionization state 
overestimates (underestimate) the actual coronal electron tempera- 
ture if higher ion charge stages flow systematically faster (slower) 
than lower stages at the coronal freezing radius, (2) temperatures 
inferred from relative abundance measurements of ion-charge-stages 
with high ionization potentials moderately overestimate the actual 
coronal electron temperature if the high-energy tail of the coronal 
electron velocity distribution is enhanced relative to a Maxwellian 
distribution, (3) the propagation of a disturbance, e.g., a shock 
wave, through the corona can strongly affect the frozen-in charge 
state, but only over a time (a few times ten minutes) corresponding 
to the coronal transit time for the disturbance. 


44809 (N—84-13116) Minor constituents in the solar 
wind originating from plasma-dust interactions. Ripken, H.W. 
(Bonn Univ. (Germany, F.R.)). Nov 1983. 3p. NTIS, PC 
A99/MF AOl1. 

Atoms, molecules, and atomic and molecular ions generated 
by solar wind interactions with dust grains of the zodiacal cloud 
are discussed. The main processes leading to the generation of these 


particles are described and relevant methods of observation are ex- 
amined. 


44810 (N—84-13117) Survey of He(+)/He(2+) abun- 
dance ratios in energetic particle events. Hovestadt, D.; 
Klecker, B. (Max-Planck-Institut fuer Physik und Astrophy- 
sik, Garching (Germany, F.R.)). Nov 1983. 6p. NTIS, PC 
A99/MF AOl1. 
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The helium charge distribution in the energy range 0.4 to 
0.62 MeV/nucleon in energetic particle events was studied. An av- 
erage He+/He2+ ratio of 0.12 + or - 0.04 with ratios exceeding 
0.3 for 41 out of 420 days events richest in He+ and no significant 
differences of the proton energy spectra, and the abundance of 
helium relative to protons and heavy ions for He+ rich events 
(He+/He2-+ 0.3) and for events with He+/He2+ 0.3, respective- 
ly. It is also found that He+ rich events are predominantly low in 
energetic particle intensity. 


44811 (N—84-13118) Acceleration of heavy ions in the 
solar wind. Isenberg, P.A. (New Hampshire Univ., Durham 
(USA)). Nov 1983. 7p. NTIS, PC A99/MF A0O1. 

The preferential acceleration and heating of solar wind 
heavy ions by the resonant cyclotron interaction were studied. It is 
concluded that this interaction is incapable of producing the ob- 
served differential speeds for reasonable solar wind parameters. 


44812 (N—84-13119) Modeling of transient disturbances 
in coronal-streamer configurations. Steinolfson, R.S. (Califor- 
nia Univ., Irvine (USA)). Nov 1983. 7p. NTIS, PC A99/ 
MF AOl1. 

Numerical simulations of the formation and propagation of 
mass ejection, loop transients in coronal streamers are discussed. 
The simulations are accomplished with numerical solutions of the 
single fluid, ideal MHD equations of motion in the meridional 
plane. The streamer is produced by simulating the relaxation of an 
initially radial hydrodynamic flow coupled with a dipole magnetic 
field. The simulated transient then results from an energy release at 
the base of the streamer. The legs of the loop transient produced 
remain essentially stationary while the loop expands mainly in the 
radial direction with velocities of 400 to 750 km s-1. Once the lead- 
ing edge of the transient has passed out of the lower corona, the 
initial streamer configuration is restored after 15 to 24 hours. A 
second energy release 2 hours later than, and with an energy re- 
lease identical to, the first does not produce a significant coronal 
disturbance. 


44813 (N—84-13120) Quasi-steady solar wind dynamics. 
Pizzo, V.J. (National Center for Atmospheric Research, 
Boulder, CO (USA)). Nov 1983. 17p. NTIS, PC A99/MF 
AOl. 

Progress in understanding the large scale dynamics of quasis- 
teady, corotating solar wind structure was reviewed. The nature of 
the solar wind at large heliocentric distances preliminary calcula- 
tions from a 2-D MHD model are used to demonstrate theoretical 
expectations of corotating structure out to 30 AU. It is found that 
the forward and reverse shocks from adjacent CIR’s begin to inter- 
act at about 10 AU, producing new shock pairs flanking secondary 
CIR’s. These sawtooth secondary CIR’s interact again at about 20 
AU and survive as visible entities to 30 AU. The model predicts 
the velocity jumps at the leading edge of the secondary CIR’s at 30 
AU should be very small but there should still be sizable variations 
in the thermodynamic and magnetic parameters. The driving dy- 
namic mechanism in the distant solar wind is the relaxation of pres- 
sure gradients. The second topic is the influence of weak, nonim- 
pulsive time dependence in quasisteady dynamics. It is suggested 
that modest large scale variations in the coronal flow speed on peri- 
ods of several hours to a day may be responsible for many of the 
remaining discrepancies between theory and observation. Effects 
offer a ready explanation for the apparent rounding of stream fronts 
between 0.3 and 1.0 AU discovered by Helios. 


44814 (N—84-13121) Associations between coronal mass 
ejections and interplanetary shocks. Sheeley, N.R. Jr.; 
Howard, R.A.; Koomen, M.J.; Michels, D.J.; Schwenn, R.; 
Muhlhauser, K.H.; Rosenbauer, H. (Naval Research Lab., 
Washington, DC (USA); Max-Planck-Institut fuer Aerono- 
mie, Katlenburg-Lindau (Germany, F.R.)). Nov 1983. 10p. 
NTIS, PC A99/MF AO1. 

Nearly continuous complementary coronal observations and 
interplanetary plasma measurements for the years 1979-1982 are 
compared. It is shown that almost all low latitude high speed coro- 
nal mass ejections (CME’s) were associated with shocks at 
HELIOS 1. Some suitably directed low speed CME’s were clearly 
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associated with shocks while others may have been associated with 
disturbed plasma (such as NCDE’s) without shocks. A few opposite 
hemisphere CME’s associated with great flares seem to be associat- 
ed with shocks at HELIOS. 


44815 (N—84-13122) Velocity profiles of interplanetary 
shocks. Cane, H.V. (National Aeronautics and Space Ad- 
ministration, Greenbelt, MD (USA). Goddard Space Flight 
Center). Nov 1983. 7p. NTIS, PC A99/MF AO1. 

The type 2 radio burst was identified as a shock propagating 
through solar corona. Radio emission from shocks travelling 
through the interplanetary (IP) medium was observed. Using the 
drift rates of IP type II bursts the velocity characteristics of eleven 
shocks were investigated. It is indicated that shocks in the IP 
medium undergo acceleration before decelerating and that the 
slower shocks take longer to attain their maximum velocity. 


44816 (N—84-13123) Plasma properties of driver gas fol- 
lowing interplanetary shocks observed by ISEE-3. Zwickl, 
R.D.; Asbridge, J.R.; Bame, S.J.; Feldman, W.C.; Gosling, 
J.T.; Smith, E.J. (Los Alamos Scientific Lab., NM (USA)). 
Nov 1983. 7p. NTIS, PC A99/MF AO1. 

Plasma fluid parameters calculated from solar wind and mag- 
netic field data to determine the characteristic properties of driver 
gas following a select subset of interplanetary shocks were studied. 
Of 54 shocks observed from August 1978 to February 1980, 9 con- 
tained a well defined driver gas that was clearly identifiable by a 
discontinuous decrease in the average proton temperature. While 
helium enhancements were present downstream of the shock in all 
9 of these events, only about half of them contained simultaneous 
changes in the two quantities. Simultaneous with the drop in proton 
temperature, the helium and electron temperature decreased abrupt- 
ly. In some cases the proton temperature depression was accompa- 
nied by a moderate increase in magnetic field magnitude with an 
unusually low variance, by a small decrease in the variance of the 
bulk velocity, and by an increase in the ratio of parallel to perpen- 
dicular temperature. The cold driver gas usually displayed a bidir- 
ectional flow of suprathermal solar wind electrons at higher ener- 
gies. 


44817 (N—84-13124) Corotating shocks in inner helios- 
phere. Whang, Y.C. (Catholic Univ. of America, Washing- 
ton, DC). Nov 1983. 9p. NTIS, PC A99/MF AOl1. 

Two possible corotating shocks in the inner heliosphere 
where the solar wind is composed of low 8 plasma are reported. In 
the region where the solar wind is slightly super Alfvenic, reverse 
corotating fast MHD shocks can form at the leading edge of a high 
speed stream. These shocks possess a switch on mechanism for am- 
plification of tangential small scale fluctuations. The second one is 
the coronal slow shocks which may be imbedded in large coronal 
holes at low altitide in the sub Alfvenic region. 


44818 (N—84-13125) Field configuration in magnetic 
clouds. Goldstein, H. (Max-Planck-Institut fuer Aeronomie, 
Katlenburg-Lindau (Germany, F.R.)). Nov 1983. 3p. NTIS, 
PC A99/MF AO1. 

Interplanetary magnetic clouds are represented by cylindri- 
cally symmetric equilibrium solutions of the MHD equations. The 
radial magnetic pressure gradient of the force free field is balanced 
by the curvature stress. The field inside is essentially parallel to the 
cylinder axis, far outside it is oriented in azimuthal direction. These 
configurations therefore differ from the nonselfconsistent model 
where the field lines are tightly wound even near the axis. 


44819 (N—84-13126) Interaction of the plasma tail of 
comet Bradfield 1979L on 1980 February 6 with a possibly 
flare-generated solar-wind disturbance. Niedner, M.B. Jr.; 
Brandt, J.C.; Zwickl, R.D.; Bame, S.J. (Los Alamos Scien- 
tific Lab., NM (USA)). Nov 1983. 6p. NTIS, PC A99/MF 
AO. 


Solar wind plasma data from the ISEE-3 and Helios 2 space- 
craft were examined to explain a uniquely rapid 10 deg turning of 
the plasma tail of comet Bradfield 1979L on 1980 February 6. It 
was suggested that the tail position angle change occurred in re- 
sponse to a solar wind velocity shear across which the polar com- 
ponent changed by approx. 50 km s-1l. The present activity was 
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caused by noncorotating, disturbed plasma flows probably associat- 
ed with an Importance 1B solar flare. 


44820 (N—84-14098) Characteristics of gamma-ray line 
flares. Bai, T.; Dennis, B. (National Aeronautics and Space 
Administration, Greenbelt, MD (USA). Goddard Space 
Flight Center). Oct 1983. 54p. (NASA-CR—174608). NTIS, 
PC A04/MF AOl1. 

Observations of solar gamma rays by the Solar Maximum 
Mission (SMM) demonstrate that energetic protons and ions are 
rapidly accelerated during the impulsive phase. To understand the 
acceleration mechanisms for these particles, the characteristics of 
the gamma ray line flares observed by SMM were studied. Some 
very intense hard X-ray flares without detectable gamma ray lines 
were also investigated. Gamma ray line flares are distinguished 
from other flares by: (1) inense hard X-ray and microwave emis- 
sions, (2) delay of high energy hard X-rays, (3) emission of type 2 
and/or type 4 radio bursts, and (4) flat hard X-ray spectra (average 
power law index: 3.1). The majority of the gamma ray line flares 
shared all these characteristics, and the remainder shared at least 
three of them. Positive correlations were found between durations 
of spike bursts and spatial sizes of flare loops as well as between 
delay times and durations of spike bursts. 


44821 (N—84-14102) Surveys of globular cluster and ga- 
lactic plane X-ray sources. Hertz, P.L. (Harvard Univ., 
Cambridge, MA (USA)). 1983. 262p. Univ. Microfilms 
Order No. DA8311920. 

The capabilities of the Einstein X-ray Observatory, especial- 
ly the arcsecond resolution of the High Resolution Imager and the 
sensitivity of the Imaging proportional Counter, were utilized to 
study galactic X-ray sources. Ten previously unidentified galactic 
bulge X-ray sources were observed with the HRI and located to 
Approximately 3 seconds (90% confidence radius). A diffuse infra- 
red sources surrounding the burster GX354-0 ( MXB1728-34) was 
discovered in JHK photometry. It is identified as the most heavily 
obscured globular cluster yet found. X-ray observations of a single 
burst imply that the luminosity exceeded the Eddington limit or ap- 
proximately 8 times. The other nine bulge sources do not lie in ob; 
scured globular clusters. No infrared counterparts were detected 
for these nine sources and the limits derived are consistent with 
these sources being low mass X-ray binaries similar to Sco X-1. 


44822 (N—84-14103) Cosmic ray antimatter and baryon 
symmetric cosmology. Stecker, F.W.; Protheroe, R.J.; Ka- 
zanas, D. (National Aeronautics and Space Administration, 
Greenbelt, MD (USA). Goddard Space Flight Center). Jun 
1982. 19p. (NASA-TM—83958). NTIS, PC A02/MF AOl1. 

The relative merits and difficlties of the primary and se- 
condry origin hypotheses for the observed cosmic-ray antiprotons, 
including the new low-energy measurement of Buffington, et al are 
discussed. We conclude that the cosmic-ray antiproton data may be 
evidence for antimatter galaxies and baryon symmetric cosmology. 
The present bar P data are consistent with a primary extragalactic 
component having /p /equiv 1+/- 3.2/0.7x10 to the -4 independent 
of energy. We propose that the primary extragalactic cosmic ray 
antiprotons are most likely from active galaxies and that expected 
disintegration of bar alpha/alpha ban alpha/alpha. We further pre- 
dict a value for ban alpha/alpha /equiv 10 to the -5, within range 
of future cosmic ray detectors. 


44823 (N—84-14996) X-ray and optical survey of s-type 
Markarian galaxies. Hutter, D.J. (Indiana Univ., Blooming- 
ton (USA)). 1983. 19lp. Univ. Microfilms Order No. 
DA8317117. 

The results of a study of 23 compact, lineless Markarian gal- 
axies using broadband optical photometry and X-ray satellite obser- 
vations are reported. In one group are sources in which a BL Lace- 
tae object is embedded in an elliptical galaxy. In the second group 
are objects which show a small ultraviolet excess relative to normal 
galaxies. The X-ray survey indicates that the X-ray luminosities of 
objects in group 2 are much lower than those in group 1. This sug- 
gests that there is an intrinsic difference between objects in group 1 
and 2. The third and fourth groups are objects whose colors are 
indistinguishable from those of normal field galaxies and those of 
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galaxtic stars, respectively. No X-ray emission was detected from 
objects in either of these groups. 


44824 (N—84-15021) Concerning the possibility of em- 
ploying superconducting systems for analyzing the composi- 
tion of cosmic rays. Anashkin, O.P.; Belitskiy, B.M.; Brods- 
kiy, V.B.; Kurnosova, L.V.; Mikhaylov, N.N. (Air Force 
Systems Command, Wright-Patterson AFB, OH (USA)). 
Sep 1983. 9p. (AD-A—133792; FTD-ID(RS)T—1010-83). 
NTIS, PC A02/MF AO1. 

The experimental results on the use of superconductive sys- 
tems onboard spacecraft are described. To ensure low temperatures 
in the cryostat under weightlessness helium was used at a pressure 
above the critical value. In flight the temperature was controlled at 
six points while the pressure and intensity of the magnetic field 
were controlled in the solenoids. 


44825 (N—84-15909) Relationship between collisionless 
shock structure and energetic particle acceleration. Kennel, 
C.F. (California Univ., Los Angeles (USA)). 1983. 18p. 
(NASA-CR—175328). NTIS, PC A02/MF AO1. 

Recent experimental research on bow shock structure and 
theoretical studies of quasi-parallel shock structure and shock accel- 
eration of energetic particles were reviewed, to point out the rela- 
tionship between structure and particle acceleration. The phenome- 
nological distinction between quasi-parallel and quasi-perpendicular 
shocks that has emerged from bow shock research, present efforts 
to extend this work to interplanetary shocks, theories of particle ac- 
celeration by shocks, and particle acceleration to shock structures 
using multiple fluid models were discussed. 


44826 (N—84-16107) Decimetric gyrosynchrotron emis- 
sion during a solar flare. Batchelor, D.A.; Benz, A.O.; 
Wiehl, H.J. (National Aeronautics and Space Administra- 
tion, Greenbelt, MD (USA). Goddard Space Flight Center). 
Nov 1983. 32p. (NASA-TM—85123). NTIS, PC A03/MF 
AOl. 

A decimetric, microwave, and hard X-ray burst was ob- 
served during a solar flare in which the radio spectrum below peak 
flux fits an f+2 power law over more than a decade in frequency. 
The spectrum is interpreted to mean that the radio emission origi- 
nated in a homogeneous, thermal, gyrosynchrotron source. This is 
the first time that gyrosynchrotron radiation has been identified at 
such low decimetric frequencies (900-998) MHz). The radio emis- 
sion was cotemporal with the largest single hard X-ray spike burst 
ever reported. The spectrum of the hard X-ray burst can be well 
represented by a thermal bremsstrahlung function over the energy 
range from 30 to 463 keV at the time of maximum flux. The tempo- 
ral coincidence and thermal form of both the X-ray and radio spec- 
tra suggest a common source electron distribution. The unusual 
low-frequency extent of the single-temperature thermal radio spec- 
trum and its association with the hard X-ray burst imply that the 
source had an area approx. 10(18) sq cm a temperature approx 
5x10(8) K, an electron density approx. 7.10(9) cu cm and a magnet- 
ic field of approx. 120 G. H(alpha) and 400-800 MHz evidence sug- 
gest that a loop structure of length 10,000 km existed in the flare 
active region which could have been the common, thermal source 
of the observed impulsive emissions. 


44827 (N—84-16108) Turbulent heating in solar cosmic 
ray theory. Weatherall, J. (National Aeronautics and Space 
Administration, Greenbelt, MD (USA). Goddard Space 
Flight Center). Jul 1983. 24p. NTIS, PC A02/MF AO1. 

The heating of minor ions in solar flares by wave-wave-par- 
ticle interaction with Langmuir waves, or ion acoustic waves, can 
be described by a diffusion equation in velocity-space for the parti- 
cle-distribution function. The dependence of the heating on the ion 
charge and mass, and on the composition of the plasma, is exam- 
ined in detail. It is found that the heating mechanisms proposed by 
Ibragimov and Kocharov cannot account for the enhanced abun- 
dances of heavy elements in the solar cosmic rays. 


44828 (N—84-16112) Studies of highly variable galactic 
X-ray sources with HEAO-1. Cominsky, L. (California 
Univ., Berkeley (USA)). Oct 1983. 2p. (NASA-CR— 
170941). NTIS, PC A02/MF AOI. 


ERA-9/21 / 5968 


Analysis HEAO-Al data on MXB1659-29 revealed a 7.1 
hour period from this X-ray burst source. The erratic dips seen in 
both SAS-3 and HEAO-AI data were concentrated within 1.5 
hours (about 25%) of the orbital cycle. There appeared to be a 
stable dip at the end of the 1.5 h of erratic varibility. It was estab- 
lished that the stable dip was a true eclipse of the central X-ray 
emitting object. MXB1659-29 is the first X-ray burster to show 
eclipses and a precise orbital clock. A.R.H 


44829 (N—84-17077) Spectrophotometry of 2 complete 
samples of flat radio spectrum quasars. Wampler, E.J.; Gas- 
kell, C.M.; Burke, W.L. (Lick Observatory, Santa Cruz, CA 
(USA)). 1983. 35p. (NASA-CR—175343). NTIS, PC A03/ 
MF AOl1. 

Spectrophotometry of two complete samples of flat-spec- 
trum radio quasars show that for these objects there is a strong cor- 
relation between the equivalent width of the CIV wavelength 1550 
emission line and the luminosity of the underlying continuum. As- 
suming Friedmann cosmologies, the scatter in this correlation is a 
minimum for q (sub 0) is approximately 1. Alternatively, luminosity 
evolution can be invoked to give compact distributions for q (sub 
©) is approximately 0 models. A sample of Seyfert galaxies ob- 
served with IUE shows that despite some dispersion the average 
equivalent width of CIV wavelength 1550 in Seyfert galaxies is in- 
dependent of the underlying continuum luminosity. New redshifts 
for 4 quasars are given. 


44830 (N—84-17079) Measurements of chromospheric 
densities and geometrical extensions of late-type giant and 
super-giant stars. Wing, R.F.; Carpenter, K.G. (Ohio State 
Univ., Columbus (USA)). 1983. 12p. (NASA-CR—175349). 
NTIS, PC A02/MF AO1. 

The density sensitivity of the emission lines within the UV 
0.01 multiplet of C II near 2325 A was examined in additional late 
type giants and supergiants with deep LWR high dispersion expo- 
sures. The new data support the original contention based on these 
lines that noncoronal red giants possess geometrically extended 
chromospheres. 


44831 (N—84-17080) Ultraviolet studies of nova-like 
variables with the TUE. Final report, April 1981-September 
1983. Guinan, E.F. (Villanova Univ., PA (USA)). Sep 1983. 
4p. (NASA-CR—173268). NTIS, PC A02/MF A0O1. 

KQ Mon is a new UX UMa-type nova-like variable. Optical 
spectra taken in 1978 reveal very shallow Balmer absorption lines 
and He I (wavelength 4471) absorption. There was no evidence of 
orbital variations but the appearance of the optical spectrum and 
the presence of low amplitude flickering suggested a strong similar- 
ity to CD-42 degrees 14462 ( V3885 Sgr) and other members of the 
UX UMa class. KQ Mon was observed at low dispersion with the 
IUE satellite. Six spectra taken with the short wavelength prime 
(SWP) camera are dominated by strong broad absorption lines due 
to N V, OI, Si III, Si IV, C IV, He II, N IV, and A1 III. There is 
little evidence of orbital phase modulation over the time baseline of 
the observations. Unlike UV observations of other UX UMa-type 
objects, KQ Mon exhibits no emission lines or P Cygni-type pro- 
files and the velocity displacements appear to be smaller, suggesting 
the absence of a hot, high velocity wind characterizing other UX 
UMa stars. The relationship of KQ Mon to other UX UMa disk 
stars is discussed and a model is suggested to explain their observed 
properties and the lack of major outbursts. 


44832 (N—84-17086) Ionization structure of planetary 
nebulae. 4. NGC 6853. Barker, T. (Wheaton Coll., Norton, 
MA (USA)). 1983. 26p. (NASA-CR—173240). NTIS, PC 
A03/MF AOl1. 

Spectrophotometric observations of emission line intensities 
were made in seven positions in the planetary nebula NGC 6853. 
For five of the positions, coverage is across the entire spectral 
range 1400A to 9600A. Standard equations used to correct for the 
existence of elements in other than the optically-observable ioniza- 
tion stages give results over a wide range of ionization that are gen- 
erally consistent and in agreement with abundances calculated using 
ultraviolet lines. As in the previous studies in this series, the lambda 
4267 CII line implies a c(2+) abundance that is higher than that 
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determined from UV lines. Although this effect is much smaller 
than in NGC 6720 and NGC 7009, it is again largest nearest the 
central star, giving more evidence that the excitation mechanism 
for the lambda 4267 line is not understood. 


44833 (N—84-17089) Radioactivities in returned lunar 
materials and in meteorites. Fireman, E.L. (Smithsonian As- 
trophysical Observatory, Cambridge, MA (USA)). Jan 1984. 
23p. (NASA-CR—175347). NTIS, PC A02/MF AO1. 

Carbon 14 terrestial ages were determined with low level 
minicomputers and accelerator mass spectrometry on 1 Yamato and 
18 Allan Hills and nearby sited meteorites. Techniques for an accel- 
erator mass spectrometer which make C(14) measurements on small 
samples were developed. Also Be(10) concentrations were meas- 
ured in Byrd core and Allan Hills ice samples. 


44834 (N—84-17102) Saturn’s ionosphere: inferred elec- 
tron densities. Kaiser, M.L.; Desch, M.D.; Connerney, 
J.E.P. (National Aeronautics and Space Administration, 
Greenbelt, MD (USA). Goddard Space Flight Center). Dec 
1983. 30p. (NASA-TM—85121). NTIS, PC A03/MF AO1. 

During the two Voyager encounters with Saturn, radio 
bursts were detected which appear to have originated from atmos- 
pheric lightning storms. Although these bursts generally extended 
over frequencies from as low as 100 kHz to the upper detection 
limit of the instrument, 40 MHz, they often exhibited a sharp but 
variable low frequency cutoff below which bursts were not detect- 
ed. We interpret the variable low-frequency extent of these bursts 
to be due to the reflection of the radio waves as they propagate 
through an ionosphere which varies with local time. We obtain esti- 
mates of electron densities at a variety of latitude and local time 
locations. These compare well with the dawn and dusk densitis 
measured by the Pioneer 11 Voyager Radio Science investigations, 
and with model predictions for dayside densities. However, we 
infer a two-order-of-magnitude diurnal variation of electron density, 
which had not been anticipated by theoretical models of Saturn's 
ionosphere, and an equally dramatic extinction of ionospheric elec- 
tron density by Saturn’s rings. 


44835 (N—84-17103) High resolution X- and gamma-ray 
spectroscopy of solar flares. Final Report, 1 February 1979- 
31 October 1983. Lin, R.P. (California Univ., Berkeley 
(USA)). Jan 1984. 22p. (NASA-CR—173150). NTIS, PC 
A02/MF AOlI. 

A balloon-borne X- and gamma-ray instrument was devel- 
oped, fabricated, and flown. This instrument has the highest energy 
resolution of any instrument flown to date for measurements of 
solar and cosmic X-ray and gamma-ray emission in the 13 to 600 
keV energy range. The purpose of the solar measurements was to 
study electron acceleration and solar flare energy release processes. 
The cosmic observations were to search for cyclotron line features 
from neutron stars and for low energy gamma-ray lines from nu- 
cleosynthesis. The instrument consists of four 4 cm diameter, 1.3 
cm thick, planar intrinsic germanium detectors cooled by liquid ni- 
trogen and surrounded by CsI and Nal anti-coincidence scintillation 
crystals. A graded z collimator limited the field of view to 3 deg x 
6 deg and a gondola pointing system provided 0.3 deg pointing ac- 
curacy. A total of four flights were made with this instrument. Ad- 
ditional funding was obtained from NSF for the last three flights, 
which had primarily solar objectives. A detailed instrument de- 
scription is given. The main scientific results and the data analysis 
are discussed. Current work and indications for future work are 
summarized. A bibliography of publications resulting from this 
work is given. 


44836 (N—84-17105) Calculation of theoretical chromos- 
pheric models and the interpretation of solar spectra from 
rockets and spacecraft. Avrett, E.H. (Smithsonian Astro- 
physical Observatory, Cambridge, MA (USA)). Jan 1984. 
12p. (NASA-CR—175351). NTIS, PC A02/MF AOl. 

Models and spectra of sunspots were studied, because they 
are important to energy balance and variability discussions. Sunspot 
observations in the ultraviolet region 140 to 168 nn were obtained 
by the NRL High Resolution Telescope and Spectrograph. Exten- 
sive photometric observations of sunspot umbrae and prenumbrae 
in 10 chanels covering the wavelength region 387 to 3800 nm were 
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made. Cool star opacities and model atmospheres were computed. 
The Sun is the first testcase, both to check the opacity calculations 
against the observed solar spectrum, and to check the purely theo- 
retical model calculation against the observed solar energy distribu- 
tion. Line lists were finally completed for all the molecules that are 
important in computing statistical opacities for energy balance and 
for radiative rate calculations in the Sun (except perhaps for sun- 
spots). Because many of these bands are incompletely analyzed in 
the laboratory, the energy levels are not well enough known to 
predict wavelengths accurately for spectrum synthesis and for de- 
tailed comparison with the observations. 


44837 (N—84-17109) Voyager observations of Jovian mil- 
lisecond radio bursts. Alexander, J.K.; Desch, M.D. (Nation- 
al Aeronautics and S Administration, Greenbelt, MD 
(USA). Goddard Space Flight Center). Jan 1984. 26p. 
(NASA-TM—86052). NTIS, PC A03/MF AO1. 

Voyager Planetary Radio Astronomy data collected over 30- 
day intervals centered on the two close encounters with Jupiter 
were utilized to study the characteristics of millisecond-duration 
radio bursts (s-bursts) at frequencies between 5 and 15 MHz. In this 
frequency range, s-bursts are found to occur almost independently 
of Central Meridian Longitude and to depend entirely on the phase 
of Io with respect to the observer's planetocentric line of sight. In- 
dividual bursts typically cover a total frequency range of about 1.5 
to 3 MHz, and they are usually strongly circularly polarized. Most 
bursts in a particular s-burst storm will exhibit the same polarization 
sense (either right-hand or left-hand), and there is some evidence 
for a systematic pattern in which one polarizations sense is pre- 
ferred over the other as a function of Io phase and Central Meridi- 
an Longitude. These data are all suggestive of a radio source that is 
located along the instantaneous Io flux tube and that extends over a 
linear dimension of 5000 km along the field lines in both the north- 
ern and southern Hemispheres. 


44838 (N—84-17110) Three dimensional structure and 
time development of radio emission from solar active regions. 
Final report, 1 May 1980-31 December 1982. Lang, K.R. 
(Tufts Univ., Medford, MA (USA)). Jan 1983. 126p. (AD- 
A—126640; AFGL-TR—83-0018). NTIS, PC A07/MF 
AOl. 

The three dimensional structure of quiescent active regions 
was obtained by simultaneous multiple wavelength observations in 
the radio and optical parts of the spectrum. It is shown that the 6 
cm radiation of solar active region is due to plage-associated brems- 
strahlung and sunspot-associated gyroemission. The sunspot-associ- 
ated component does not emit detectable X-ray radiation whereas 
the plage-associated component does. The dimensional structure of 
quiescent active regions and solar bursts, the slowly varying com- 
ponent of solar active region at 6 cm, the discovery of the radio 
wavelength counterpart of coronal loops observed at X-ray lengths, 
and multiple component bursts are discussed. 


44839 (N—84-18120) Luminosity calibration of low red- 
shift quasars. Wampler, E.J. (California Univ., Santa Cruz 
(USA)). Jul 1983. 4p. (NASA-CR—175372). NTIS, PC 
A02/MF AO1. 

European (SERC) were combined with U.S. shifts on the 
IUE in order to obtain the long integration times required to record 
spectra of faint quasars. LWR spectra of the nearby giant radio 
galaxy Centarus A(NGC 5548) was attempted in an effort to deter- 
mine the chemical composition and stellar populations in this un- 
usual galaxy. The IUE results from the low redshift quasar study, 
combined with the data from an extensive ground based survey, are 
described. 


44840 (N—84-18123) Models of the hard X-ray spectrum 
of AM Herculis and implications for the accretion rate. 
Swank, J.H.; Fabian, A.C.; Ross, R.R. (National Aeronau- 
tics and Space Administration, Greenbelt, MD (USA). God- 
dard Space Flight Center). Dec 1983. 40p. (NASA-TM— 
86045). NTIS, PC A03/MF AOl1. 

Phenomenological fits to the hard X-ray spectrum of AM 
Herculis left unexplained the high equivalent width (0.8 + or - 0.1 
keV) of Fe K alpha emission. A purely thermal origin implies a 
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much steeper spectrum than was observed. With Monte Carlo cal- ° 


culations, scattering and fluorescent line production in a cold or 
partially ionized accretion column of hard X-rays emitted at the 
base were investigated. The strength of the iron emission and the 
flat spectral continuum can be explained by the effects of fluores- 
cence and absorption within the accretion column and the surface 
of the white dwarf on a thermal X-ray spectrum. Thomson optical 
depths across the column in the range 0.2 to 0.7 are acceptable. 
The accretion rate and gravitational power can be deduced from 
the optical depth across the column, if the column size is known, 
and, together with the observed hard X-ray and polarized light lu- 
minosities, imply a lower limit for the luminosity in the UV to soft 
X-ray range, for which the observations give model-dependent 
values. Estimates of the column size differ by a factor of 40. Small 
spot sizes and low luminosities would be consistent with the soft 
component being the expected reprocessed bremsstrahlung and cy- 
clotron radiation, although the constraint of matching the spectrum 
confines one to solutions with fluxes exceeding 20% the Eddington 
limits. 


44841 (N—84-18132) Milgrom’s revision of cosmic dy- 
namics: Amending Newton's laws or Keplers. Felten, J.E. 
(National Aeronautics and Space Administration, Greenbelt, 
MD (USA). Goddard Space Flight Center). Dec 1983. 15p. 
(NASA-TM—86049). NTIS, PC A03/MF AO1. 

Milgrom’s recent revision of Newtonian dynamics was intro- 
duced to eliminate the inference that large quantities of invisible 
mass exist in galaxies. Simple examples show that a Milgrom accel- 
eration, in the form presented so far, imply other far-reaching 
changes in dynamics. The momentum of an isolated system is not 
conserved, and the usual theorem for center-of-mass motion of any 
system does not hold. Naive applications require extreme caution. 
The model fails to provide a complete description of particle dy- 
namics and should be thought of as a revision of Kepler’s laws 
rather than Newton's. The Milgrom acceleration also implies funda- 
mental changes in cosmology. A quasi-Newtonian calculation 
adapted from Newtonian cosmology suggests that a Milgrom uni- 
verse will recollapse even if the classical closure parameter theta is 
less than 1. The solution, however, fails to satisfy the cosmological 
principle. Reasons for the breakdown of this calculation are exam- 
ined. A theory of gravitation needed before the behavior of a Mil- 
grom universe can be predicted. 


44842 (N—84-18136) Dawn to dusk electric field in the 
Jovian magnetosphere. Goertz, C.K.; Ip, W.I. (Max-Planck- 
Institut fuer Aeronomie, Katlenburg-Lindau (Germany, 
F.R.)). 1983. 32p. (NASA-CR—166463). NTIS, PC A03/ 
MF AOl1. 

It is shown that if Io-injected plasma is lost via a planetary 
wind-fixed Birkeland current system may result. This is due to the 
fact that the azimuthal centrifugal current flows across a density 
gradient produced by the loss of plasma through the planetary 
wind in the tail. The divergent centrifugal current is connected to 
field-aligned Birkeland currents which flow into the ionosphere at 
dawn and out of it at dusk. The closure currents in the ionosphere 
require a dawn to dusk electric field which at the orbit of Io is esti- 
mated to have a strength of 0.2 mV/m. However, the values of 
crucial parameters are not well known and the field at Io’s orbit 
may well be significantly larger. Independent estimates derived 


from the local time asymmetry of the torus UV emission indicate a 
field of 1.5 mV/m. 


44843 (N—84-18141) Evidence linking coronal mass ejec- 
tions with interplanetary magnetic clouds. Wilson, R.M.; 
Hildner, E. (National Aeronautics and Space Administra- 
tion, Huntsville, AL (USA). George C. Marshall Space 
Flight Center). Dec 1983. 25p. (NASA-TM—82564). NTIS, 
PC A02/MF AOl1. 

Using proxy data for the occurrence of those mass ejections 
from the solar corona which are directed earthward, we investigate 
the association between the post-1970 interplanetary magnetic 
clouds of Klein and Burlaga and coronal mass ejections. The evi- 
dence linking magnetic clouds following shocks with coronal mass 
ejections is striking. Six of nine clouds observed at Earth were pre- 
ceded an appropriate time earlier by meter-wave type II radio 
bursts indicative of coronal shock waves and coronal mass ejections 
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occurring near central meridian. During the selected periods when 
no clouds were detected near Earth, the only type II bursts report- 
ed were associated with solar activity near the limbs. Where the 
proxy solar data to be sought are not so clearly suggested, that is, 
for clouds preceding interaction regions and clouds within cold 
magnetic enhancements, the evidence linking the clouds and coro- 
nal mass ejections is not as clear proxy data usually suggest many 
candidate mass-ejection events for each cloud. Overall, the data are 
consistent with and support the hypothesis suggested by Klein and 
Burlaga that magnetic clouds observed with spacecraft at 1 AU are 
manifestations of solar coronal mass ejection transients. 


44844 (N—84-18142) Interpretation of hard X-ray polar- 
ization measurements in solar flares. Leach, J.; Emslie, A.G. 
(Stanford Univ., CCA (USA)). 1983. 13p. (NASA-CR— 
172790). NTIS, PC A02/MF AOl1. 

Observations of polarization of moderately hard X-rays in 
solar flares are reviewed and compared with the predictions of 
recent detailed modeling of hard X-ray bremsstrahlung production 
by non-thermal electrons. The recent advances in the complexity of 
the modeling lead to substantially lower predicted polarizations 
than in earlier models and more fully highlight how various param- 
eters play a role in determining the polarization of the radiation 
field. The new predicted polarizations are comparable to those pre- 
dicted by thermal modeling of solar flare hard X-ray production, 
and both are in agreement with the observations. In the light of 
these results, new polarization observations with current generation 
instruments are proposed which could be used to discriminate be- 
tween non-thermal and thermal models of hard X-ray production in 
solar flares. 


44845 (N—84-18147) Limits on diffuse X-ray emission 
from M101. Mccammon, D.; Sanders, W.T. (Wisconsin 
Univ., Madison (USA)). 1984. 3lp. (NASA-CR—173277). 
NTIS, PC A03/MF AO1. 

Observed limits on diffuse X-ray emission from M101 require 
that the temperature of any coronal or matrix hot gas which is radi- 
ating an appreciable part ( 10%) of the average supernova power 
be less than 10(5.7)K. Furthermore, the fraction of the galactic 
plane occupied by hot buttles similar to the one which apparently 
surrounds the Sun is at most 25% in the region between 10 kpc and 
20 kpc from the galactic center. 


44846 (N—84-18148) High resolution X- and gamma-ray 
spectroscopy of cosmic X-ray sources. Final report, 1 Febru- 
ary 1979-30 April 1983. Lin, R.P. (California Univ., Berke- 
ley (USA)). Sep 1983. 22p. (NASA-CR—175368). NTIS, 
PC A02/MF AOl1. 

A high resolution X-ray spectrometer and large area phos- 
wich detector were designed and co-aligned in a common elevation 
mounting in order to measure solar and cosmic X-ray and gamma 
ray emission in the 13 to 600 KeV energy range from a balloon. 
The instrument is described and results obtained for the Crab 
Nebula, the supernova remnant Cas A, and the Sun are discussed 
and analyzed. 


44847 (N—84-18149) Interplanetary flow systems associ- 
ated with cosmic ray modulation in 1977-1980. Burlaga, L.F.; 
Mcdonald, F.B.; Ness, N.F. (National Aeronautics and 
Space Administration, Greenbelt, MD (USA). Goddard 
Space Flight Center). Nov 1983. 33p. (NASA-TM—85120). 
NTIS, PC A03/MF AO1. 

The hydromagnetic flow configurations associated with 
cosmic ray modulation in 1977 to 1980 were determined using solar 
wind plasma and magnetic field data from Voyagers 1 and 2 and 
Helios 1. The modulation was related to two types of large scale 
systems of flows: one containing a number of transients such as 
shocks, post shock flows and magnetic clouds. The other consisting 
primarily of a series of quasi-stationary flows following interaction 
regions containing a stream interface and often bounded by a for- 
ward reverse shock pair. Each of the three major episodes of 
cosmic ray modulation was characterized by the passage of the 
system of transient flows. Plateaus in the cosmic ray intensity time 


profile were associated with the passage of systems of corotating 
streams. 
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44848 (N—84-18150) Rapporteur paper for sessions 
MG1, MG3 and MG4: modulation theory, interplanetary 
propagation and interplanetary acceleration. Jones, F.C. (Na- 
tional Aeronautics and Space Administration, Greenbelt, 
MD (USA). Goddard Space Flight Center). Dec 1983. 12p. 
(NASA-TM—86047). NTIS, PC A02/MF AO1. 

Theories and reported results from investigations of cosmic 
ray modulation and acceleration are summarized. Aspects consid- 
ered include microscopic or fundamental theory, gradient and cur- 
vature drifts in modulation, and interplanetary acceleration of 
shocks and particles. 


44849 (N—84-18151) Study of the diffuse galactic gamma 
radiation. Fichtel, C.E.; Kniffen, D.A. (National Aeronau- 
tics and Space Administration, Greenbelt, MD (USA). God- 
dard Space Flight Center). Jan 1984. 40p. (NASA-TM— 
86055). NTIS, PC A03/MF AOl1. 

The observed diffuse galactic gamma radiation is compared 
to that predicted from galactic cosmic ray interactions with galactic 
matter and photons, assuming that on a broad scale the galactic 
cosmic rays in the plane are correlated with matter density. Recent 
considerations of the galactic diffuse matter distribution, particular- 
ly the molecular hydrogen, the galactic photon density, and a re- 
vised cosmic ray galactic scale height, are included. The predic- 
tions are compared to the observational gamma ray longitude distri- 
butions, the latitude distribution, and energy spectrum, including 
the COS-B satellite results, and the COS-B background estimate. 
Considering the uncertainties, the agreement between the theoreti- 
cal predictions and the gamma ray data seems generally reasonable, 
suggesting that the general concepts are likely to be correct. Both 
the results determined here alone and in conjunction with other 
work calculating source functions assuming only cosmic ray matter 
contributions indicate no necessity for a significant point source 
contribution to the diffuse gamma radiation in the energy range 
being considered (E(gamma)10 MeV). 


44850 (N—84-19187) Neutrons and gamma rays from 
solar flares. Ramaty, R.; Murphy, R.J. (National Aeronau- 
tics and Space Administration, Greenbelt, MD (USA). God- 


dard Space Flight Center). Oct 1983. 13p. NTIS, PC A04/ 
MF AOI. 


The theory of neutron and gamma-ray production in flares is 
reviewed and comparisons of the calculations with data are made. 
The principal conclusions pertain to the accelerated proton and 
electron numbers and spectra in flares and to the interaction site of 
these particles in the solar atmosphere. For the June 21, 1980 flare, 
from which high-energy neutrons and high-energy ( MeV) photons 
were seen, the electron-to-proton ratio is energy dependent and 
much smaller than unity at energies greater than 1 MeV. The inter- 
action site of these particles appears to be the solar chromosphere. 


44851 (N—84-19188) Gamma ray bursts: a 1983 over- 
view. Cline, T.L. (National Aeronautics and Space Adminis- 
tration, Greenbelt, MD (USA). Goddard Space Flight 
Center). Oct 1983. 10p. NTIS, PC A04/MF AOl1. 

Gamma ray burst observations are reviewed with mention of 
new gamma-ray and optical transient measurements and with dis- 
cussions of the controversial, contradictory and unresolved issues 
that have recently emerged: burst spectra appear to fluctuate in 
time as rapidly as they are measured, implying that any one spec- 
trum may be incorrect. Energy spectra can be obligingly fitted to 
practically any desired shape, implying, in effect, that no objective 
spectral resolution exists at all. Burst fluxes and temporal quantities, 
including the total event energy, are characterized very differently 
with differing instruments, implying that even elementary knowl- 
edge of their properties is instrumentally subjective. Finally, the log 
N-log S determinations are deficient in the weak bursts, while there 
is no detection of a source direction anisotropy, implying that Ptol- 
emy was right or that burst source distance estimates are basically 
guesswork. These issues may remain unsolved until vastly im- 
proved instruments are flown. 
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44852 (N—84-19189) Spectral properties of gamma-ray 
bursts: a review of recent development. Teegarden, B.J. (Na- 
tional Aeronautics and Space Administration, Greenbelt, 
MD (USA). Goddard Space Flight Center). Oct 1983. 15p. 
NTIS, PC A04/MF AO1. 

Developments in the spectroscopy of gamma ray bursts 
(GRB) are reviewed. The general question of the validity of the 
spectral results, particularly with regard to features in the spectrum, 
is discussed. Confirmations of these spectral features are summa- 
rized. Results from the KONUS experiments on Venera 13 and 14 
are reviewed. The status of models of the continuum spectrum is 
summarized. A number of different radiation mechanisms appear 
capable of fitting the data. These include thermal bremsstrahlung, 
thermal synchrotron and inverse Compton. Rapid variability of the 
spectra shape on time scales 76 0.25 sec. was reported. The charac- 
teristic energy of the spectrum was observed to vary over nearly an 
order of magnitude during individual events. A strong correlation 
between spectral hardness and luminosity was found. Low-energy 
(50 keV) absorption features and high-energy (400 keV) emission 
features continue to appear in GRB spectra. Understanding the 
origin of these lines in the context of the existing continuum models 
remains a difficult problem. 


44853 (N—84-19190) Frequency of fast, narrow gamma- 
ray bursts and burst classification. Norris, J.P.; Cline, T.L.; 
Desai, U.D.; Teegarden, B.J. (National Aeronautics and 
Space Administration, Greenbelt, MD (USA). Goddard 
Space Flight Center). Oct 1983. 6p. NTIS, PC A04/MF 
AOl. 

Evidence from the Vela satellites that very brief, approxi- 
mately 0.1 s, gamma-ray bursts constitute a class distinct from the 
longer, highly structured bursts has been strengthened by the re- 
sults of the Venera 11 and 12 KKONUS experiments. The Goodard 
ISEE-3 gamma-ray burst spectrometer, utilizing a trigger criterion 
which is more likely to be independent of duration than previous 
experiments, detected a sample of events which enhances this bi- 
modal distribution. The ISEE-3 result is corroborated by an in- 
crease in the frequency of detection of short bursts in the KONUS 
13/14 database over KONUS 11/12, an effect attributable to the 
use of a shorter trigger integration time in the later experiments. 
Considerations such as repeating bursters complicate a simple di- 
chotcmous classification of gamma-ray bursts. 


44854 (N—84-19192) Implications of the three GRB opti- 
cal flashes. Schaefer, B.E. (National Aeronautics and Space 
Administration, Greenbelt, MD (USA). Goddard Space 
Flight Center). Oct 1983. 3p. NTIS, PC A04/MF A0O1. 

The implications of three optical transients associated with 
gamma ray bursts are discussed. Data on the duration, fluence, E 
sub gamma/E sub opt, optical recurrence time scale, presence of 
optical precursors or afterflows, and the identification of quiescent 
gamma ray burst candidates are addressed. 


44855 (N—84-19195) Spectral variability in early-type 
binary X-ray systems. Mccray, R.; Kallman, T.R. (National 
Aeronautics and Space Administration, Greenbelt, MD 
(USA). Goddard Space Flight Center). Jan 1984. 49p. 
(NASA-TM—86G660). NTIS, PC A03/MF AO1. 

Theoretical models for the ionization of trace elements in a 
strong stellar wind by a compact binary X-ray source and for the 
resulting orbital phase dependence of the emergent soft X-ray spec- 
tra and the profiles of ultraviolet resonance lines are presented. 
Model results agree qualitatively with the X-ray and ultraviolet 
spectra of the system 4U 0900-40/HD 77581 and explain the sup- 
pression of the absorption profiles of the Si IV upsilon 1394 and C 
IV upsilon 1548 lines when the X-ray sources is in front of the star. 
The model predicts that the absorption profiles of the N V upsilon 
1239 and O VI upsilon 1032 lines will be enhanced rather than sup- 
pressed during this orbital phase. We predict phase-dependent 
linear polarization in the resonance lines profiles. Future observa- 
tions of these phase dependent effects in early-type binary X-ray 
systems may be used to investigate the dynamics of stellar winds 
and their interactions with the X-ray source. 
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44856 (N—84-19251) Circular polarimetry of the magnet- 
ic compact binary AM Herculis. Piirola, V.; Vilhu, O.; Tuo- 
minen, I. (Helsinki Univ. of Technology, Espoo (Finland). 
Radio Lab.). 1982. 4p. NTIS, PC A04/MF AO1. 

Circular polarimetry in the red and simultaneous photomet- 
ric observations in the UBVRI bands during the period June 1 to 3, 
1981, of AM Herculis are discussed. Peak value of negative circular 
polarization (- 15 %) is stronger than observed in 1976 to 1979. 
Variations in the shape of the polarization and light curves occur 
from night to night. Positive crossover and reversal of the sign of 
the circular polarization are only marginal. Long term changes in 
polarization may be partly due to precession of the axis of rotation 
of the white dwarf about the binary axis. However, the duration of 
the phase interval where circular polarization remains close to zero 
changes on a time scale of days, casting doubt on precession 
models. The changing shape and position of the accretion columns 
with respect to the magnetic axis could explain short term vari- 
ations. (ESA) 


44857 (N—84-19253) Stellar atmospheric structural pat- 
terns. Thomas, R.N. (National Aeronautics and Space Ad- 
ministration, Washington, DC (USA); Centre National de la 
Recherche Scientifique, 75 - Paris (France)). 1983. 394p. 
(NASA-SP—471). NTIS, PC A17/MF AO1. 

The thermodynamics of stellar atmospheres is discussed. Par- 
ticular attention is given to the relation between theoretical model- 
ing and empirical evidence. The characteristics of distinctive atmos- 
pheric regions and their radical structures are discussed. For indi- 
vidual titles, see N84-19254 through N84-19259. 


44858 (N—84-19254) Introductory comments on stellar 
atmospheric structure and its modeling. (National Aeronau- 
tics and Space Administration, Washington, DC (USA)). 
1983. 16p. NTIS, PC A17/MF AO1. 

A general historical perspective on stellar atmospheric 
models is presented. Some comments on the priori speculative-theo- 
retical modeling of the star, its atmosphere, and its environment are 
made. In contrast to this more speculative type of investigation, an 
empirical-theoretical program is defined. The objectives of the pro- 
gram are to delineate atmospheric structural patterns, properties of 
the local stellar environment, and some necessary characteristics of 
subatmospheric structure as inferred from the observations of 
nonthermal fluxes and phenomena, and thermodynamic self consist- 
ency. 


44859 (N—84-19255) Speculative-theoretical modeling of 
the atmosphere enveloping a hypothetical (closed, thermal) 
star. (National Aeronautics and Space Administration, 
Washington, DC (USA)). 1983. 95p. NTIS, PC A17/MF 
AOl. 

The predictions of theoretical stellar atmospheric structural 
modeling and the theoretical picture of the local stellar environ- 
ment as derived from the speculation that stars are (closed, thermal) 
thermodynamic systems, are summarized. The definition and repre- 
sentation of space- and state-fluxes is discussed and both classical 
(local thermodynamic equilibrium) and neoclassical (non-local ther- 
modynamic equilibrium) thermal models are addressed. 


44860 (N—84-19256) Empirical-theoretical survey of the 
variety of peculiarities and anomalies in the atmospheres en- 
veloping actual stars. (National Aeronautics and Space Ad- 
ministration, Washington, DC (USA)). 1983. 150p. NTIS, 
PC A17/MF AOl1. 

Phenomena observed in actual stellar atmospheres which 
contradict the speculative, standard thermal atmospheric model are 
discussed. Examples of stellar variability, emission line peculiarity, 
symbiotic stars and phenomena, extended atmosphere stars, super- 
ionization, and superthermic velocity are examined. 


44861 (N—84-19257) Characteristics of distinctive re- 
gions comprising stellar atmospheres. (National Aeronautics 
and Space Administration, Washington, DC (USA)). 1983. 
44p. NTIS, PC A17/MF AO1. 

Empirically identified atmospheric regions whose existence 
and properties generally have no classical-theoretical basis are dis- 
cussed. The quasi-thermal photosphere, chromosphere, lower 
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corona, upper corona, non-decelerated post corona, decelerated 
post corona, and the H sub alpha emission envelope are defined. 
The observational phenomena, thermodynamic mechanisms, and di- 
agnostic aspects associated with each of the atmospheric layers are 
described. 


44862 (N—84-19258) Observed distinctive radial se- 
quences of the distinctive atmospheric regions comprising stel- 
lar atmospheres. (National Aeronautics and Space Adminis- 
tration, Washington, DC (USA)). 1983. 9p. NTIS, PC A17/ 
MF AOI1. 

Gross distinctive radial sequences of stellar atmospheric re- 
gions are identified and characterized observationally and thermo- 
dynamically. Sequences which include quasi-thermal photospheres, 
ejected shell photospheres, and spherically pulsating photospheres 
are discussed. 


44863 (N—84-19259) Inferences on the thermodynamic 
characteristics of a star from the observed distinctive radial 
sequences of the distinctive atmospheric regions comprising 
that stellar atmosphere. (National Aeronautics and Space 
Administration, Washington, DC (USA)). 1983. 16p. NTIS, 
PC A17/MF AOl1. 

The implications of observational findings on atmospheric 
and subatmospheric taxonomy, diagnostics, and modeling are ex- 
plored. The correlations between distinctive radial sequences in 
stellar atmospheres and the thermodynamic properties of the stars 
in which they appear are discussed. 


44864 (N—84-19260) Consequences of a chromospheric 
temperature gradient on the width of H Alpha in late-type 
giants. Zarro, D.M. (California Inst. of Tech., Pasadena 
(USA)). Feb 1984. 27p. (NASA-CR—173359). NTIS, PC 
A03/MF AOl1. 

An analytic expression for the integrated H alpha optical 
depth profile is derived for a one dimensional slab geometry model 
chromosphere, with electron temperature increasing as a power law 
with height. The formula predicts H alpha opacity and profile 
width to be sensitive functions of the thermal gradient. Application 
of the model to observation reveals that broad H alpha absorption 
widths in G and K giant stars are consistent with a mean H alpha 
chromospheric optical depth of 50, while narrower widths in M 
stars indicate slightly lower opacities. It is proposed that differences 
in H alpha width between late-type giants of similar spectral type 
may be due, in part, to differences in their chromospheric thermal 
gradient, and associated H alpha opacity. 


44865 (N—84-20456) Computer simulations of gravita- 
tional encounters between pairs of binary star systems. 
Hoffer, J.B. (Michigan State Univ., East Lansing (USA)). 
1983. 99p. Univ. Microfilms Order No. DA8324723. 

Collisions between pairs of binary stars were computer simu- 
lated, categorized, and their exchanged energy cross sections ana- 
lyzed. Binary/binary collisions released two to three times as much 
energy as binary/single star collisions and in roughly 40%, a two 
star collision preceeded possible coalescence. By treating each 
tightly bound binary as a single star, integration time can be signfi- 
cantly reduced without statistical effects. Each collision used in the 
data base ranged between 50,000 and 100,000 integration steps. 


44866 (N—84-20457) Molecular clouds and galactic 
spiral structure. Dame, T.M. (National Aeronautics and 
Space Administration, New York (USA). Goddard Inst. for 
Space Studies). Feb 1984. 278p. (NASA-TP—2288). NTIS, 
PC A13/MF AO1. 

Galactic CO line emission at 115 GHz was surveyed in 
order to study the distribution of molecular clouds in the inner 
galaxy. Comparison of this survey with similar H1 data reveals a 
detailed correlation with the most intense 21 cm features. To each 
of the classical 21 cm H1 spiral arms of the inner galaxy there cor- 
responds a CO molecular arm which is generally more clearly de- 
fined and of higher contrast. A simple model is devised for the ga- 
lactic distribution of molecular clouds. The modeling results sug- 
gest that molecular clouds are essentially transient objects, existing 
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for 15 to 40 million years after their formation in a spiral arm, and 
are largely confined to spiral features about 300 pc wide. 


44867 (N—84-20468) Theoretical studies of X-ray emis- 
sion from supernova remnants and other non-equilibrium as- 
trophysical plasmas. Final Report, 1 November 1980-29 Feb- 
ruary 1984, Dupree, A.K. (Smithsonian Astrophysical Ob- 
servatory, Cambridge, MA (USA)). Mar 1984. 10p. (NASA- 
CR—175394). NTIS, PC A02/MF AO1. 

To improve the accuracy of thermal X-ray emission spec- 
trum predictions, new computations of electron excitation rates, di- 
electric recombination rates, and updated codes were applied to ex- 
isting data on supernova remnants and O star winds. Because of its 
general predominance along with low ionization and recombination 
rates, Fe(X VII) was analyzed with the inclusion of resonances to 
the excitation rate data. Corrections to the existing dielectric re- 
combination rates based on detailed Fe (XVII) calculations and the 
more approximate Quantum Defect Method were accomplished. By 
using Distorted Wave ionization rates and reliable excitation rates, 
models for X-ray, ultraviolet, and optical emission line intensities of 
non-radiative shock wave can be constructed that supply data on 
shock velocity, preshock ionization states, and elemental abun- 
dances. The radiative driving force that drives the shock wave is 
calculated through line opacities of the shocked gas. X-ray emission 
spectra are also calculated for O star winds. 


44868 (N—84-21449) Cosmic ray exposure of SNC mete- 
orites and constraints on their derivation from Mars. Bogard, 
D.D.; Johnson, P.; Nyquist, L.E. (Lunar and Planetary 
Inst., Houston, TX (USA)). 1984. 4p. Superintendent of 
Documents, U.S. Government Printing Office, Washington, 
De. 

There is chemical, mineralogical, and isotopic evidence that 
several rare meteorites originated from the planet Mars. The eight 
specimens (4 sphergottites, 3 nakhlites, and 1 chassignite) possess a 
variety of characteristics that suggest a mutual relationship. It can 
be predicted with reasonable confidence that these SNC meteorites 
were exposed to cosmic rays at relatively shallow depths for three 
distinct periods of time during the past approximately 10 million 
years. Within the context of a Martian origin, this implies that 
either relatively large objects were ejected from Mars at a common 
time and underwent three disruptive events in space or that three 
ejection events occurred within the past approximately 10 million 
years on restricted segments of Martian terrain with 1300 million 
year-old rocks. If mechanisms can be identified which satisfy the 
geochemical properties of SNC meteorites, as well as their cosmic 
ray exposure, and dynamical problems associated with ejection out 
of a large gravity field, then the case for the SNC meteorites being 
samples of Mars can become stronger. 


44869 (N—84-21451) Origin of the Moon: in search of 
the Holy Grail. Delano, J.W. (State Univ. of New York, 
Albany (USA)). 1984. 2p. Superintendent of Documents, 
U.S. Government Printing Office, Washington, DC 20402. 

The Moon's origin could be deduced with certainty if its 
bulk chemistry were known. However, determination of this chem- 
istry is difficult because of the profound and complex redistribution 
of elements that occurred in the outer portions of the Moon during 
crystallization of the magma ocean. The compositions of 23 varie- 
ties of volcanic glass, erupted from depths approaching 300 miles, 
were used to predict the chemistry of a special glass (genesis glass) 
having a direct link to primordial lunar matter. A sample of glass 
with the predicted composition was discovered. This allows a new 
estimate to be made of the Moon's bulk composition. The data indi- 
cate that the Moon shares some intriquing chemical similarities with 
the Earth’s mantle. Both genesis glass and lunar gas are furnishing 
definitive data on the Moon’s composition and origin. 


44870 (N—84-21455) Cosmic ray exposure ages of iron 
meteorites, complex irradiation and the constancy of cosmic 
ray flux in the past. Marti, K.; Lavielle, B.; Regnier, S. 
(Bordeaux-1 Univ., 33 (France)). 1984. 5p. Superintendent 
of Documents, U.S. Government Printing Office, Washing- 
ton, DC 20402. 

While previous calculations of potassium ages assumed a 
constant cosmic ray flux and a single stage (no change in size) ex- 
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posure of iron meteorites, present calculations relaxed these con- 
stancy assumptions and the results reveal multistage irradiations for 
some 25% of the meteorites studied, implying multiple breakup in 
space. The distribution of exposure ages suggests several major col- 
lisions (based on chemical composition and structure), although the 
calibration of age scales is not yet complete. It is concluded that 
shielding-corrected (corrections which depend on size and position 
of sample) production rates are consistent for the age bracket of 
300 to 900 years. These production rates differ in a systematic way 
from those calculated for present day fluxes of cosmic rays (such as 
obtained for the last few miilion years). 


44871 (N—84-21480) Impulsive hard X-rays from solar 
flares. Leach, J. (Stanford Univ., CA (USA)). Feb 1984. 
295p. (NASA-CR—175431). NTIS, PC A13/MF AOl1. 

A technique for determining the physical arrangement of a 
solar flare during the impulsive phase was developed based upon a 
nonthermal model interpretation of the emitted hard X-rays. Accu- 
rate values are obtained for the flare parameters, including those 
which describe the magnetic field structure and the beaming of the 
energetic electrons, parameters which have hitherto been mostly in- 
accessible. The X-ray intensity height structure can be described 
readily with a single expression based upon a semi-empirical fit to 
the results from many models. Results show that the degree of 
linear polarization of the X-rays from a flaring loop does not 
exceed 25 percent and can easily and naturally be as low as the po- 
larization expected from a thermal model. This is a highly signifi- 
cant result in that it supersedes those based upon less thorough cal- 
culations of the electron beam dynamics and requires that a re- 
evaluation of hopes of using polarization measurements to discrimi- 
nate between categories of flare models. 


44872 (N—84-21487) Case for antiparticles in the extra- 
galactic cosmic radiation. Stecker, F.W.; Wolfendale, A.W. 
(National Aeronautics and Space Administration, Greenbelt, 
MD (USA). Goddard Space Flight Center). Jan 1984. 13p. 
(NASA-TM—86070). NTIS, PC A02/MF A0O1. 

The presence of an excess of low energy antiprotons in the 
primary cosmic radiation has given rise to a number of possible ex- 
planations. The possibility that these are extragalactic in origin is 
considered and it is shown that there are interesting implications for 
the bulk of the cosmic radiation at higher energies. In particular, it 
may be possible to account for a previously puzzling feature, a 
bump in the cosmic ray energy spectrum in the energy range 10(14) 
to 10(15) eV, with this primary extragalactic origin hypothesis. A 
method for testing this hypothesis experimentally is also described. 


44873 (N—84-21488) Optical characteristics of young 
quasars as sources of the cosmic X-ray background. Boldt, 
E.; Leiter, D. (National Aeronautics and Space Administra- 
tion, Greenbelt, MD (USA). Goddard Space Flight Center). 
Jul 1983. 27p. (NASA-TM—85069). NTIS, PC A03/MF 
AOl. 

The sources which dominate the thermal cosmic X-ray back- 
ground cannot have X-ray spectra similar to the power laws meas- 
ured for bright active galactic nuclei. The optical consequences of 
this disparity are pursued by considering a standard model for the 
photoexcitation and heating of the line emitting gas surrounding a 
central source (e.g., such as a quasar). The optical line emission to 
be associated with compact young quasar sources having the same 
X-ray spectrum as the X-ray background is found to be substantial- 
ly different from that characteristic of typical quasars. Implications 
on quasar source counts and the identification of such new objects 
are discussed. 


44874 (N—84-22519) X-ray spectra and time variability 
of active galactic nuclei. Mushotzky, R.F. (National Aero- 
nautics and Space Administration, Greenbelt, MD (USA). 
Goddard Space Flight Center). Feb 1984. 26p. (NASA- 
TM—86071). NTIS, PC A02/MF A0O1. 

The X-ray spectra of broad line active galactic nuclei 
(AGN) of all types (Seyfert I's, NELG's, broadline radio galaxies) 
are well fit by a power law in the .5 to 100 keV band of man 
energy slope alpha .68 + or - .15. There is, as yet, no strong evi- 
dence for time variability of this slope in a given object. The con- 
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straints that this places on simple models of the central energy 
source are discussed. BL Lac objects have quite different X-ray 
spectral properties and show pronounced X-ray spectral variability. 
On time scales longer than 12 hours most radio quiet AGN do not 
show strong, delta I/I .5, variability. The probability of variability 
of these AGN seems to be inversely related to their luminosity. 
However characteristics timescales for variability have not been 
measured for many objects. This general lack of variability may 
imply that most AGN are well below the Eddington limit. Radio 
bright AGN tend to be more variable than radio quiet AGN on 
long, tau approx 6 month, timescales. 


44875 (NORDITA—252) NORDITA report 1981. (Nor- 
disk Inst. for Teoretisk Atomfysik, Copenhagen (Den- 
mark)). 1981. 61p. (In Danish). NTIS (US Sales Only), PC 
A04/MF AO1. File Number DE84703058. 

The purpose of Nordita is to encourage scientific collabora- 
tion between the Nordic countries within scientific and basic nucle- 
ar physics. The scientific programme at Nordita covers astrophys- 
ics, elementary particle physics, solid state physics and nuclear 
physics. This report covers the period January 1st-December 31st 
1981. 


44876 (SLAC-PUB—3386) Galaxy and cluster formation 
in a universe dominated by cold dark matter. Primack, J.R. 
(Stanford Linear Accelerator Center, CA (USA); California 
Univ., Santa Cruz (USA). Inst. for Particle Physics). Jul 
1984. Contract AC03-76SF00515. 8p. (CONF-8406172—2). 
NTIS, PC A02/MF A0O1l; GPO Dep. File Number 
DE84015879. 

From 8. Johns Hopkins conference on particle physics; Balti- 
more, MD, USA (20 Jun 1984). 

The dark matter (DM) that appears to be gravitationally 
dominant on all astronomical scales larger than the cores of galaxies 
can be classified, on the basis of its characteristic free-streaming 
damping mass M/sub D/, as hot (M/sub D/ ~ 10‘ M/sub mass/), 
warm (M/sub D/ ~ 101! M/sub mass/), or cold (M/sub D < 10® 
M/sub mass/). For the case of cold DM, the shape of the DM fluc- 
tuation spectrum is determined by (a) the primordial spectrum (on 
scales larger than the horizon), and (b) stagspansion, the stagnation 
of the growth of DM fluctuations that enter the horizon while the 
universe is still radiation-dominated. An attractive feature of the 
cold dark matter hypothesis is its considerable predictive power: 
the post-recombination fluctuation spectrum is calculable, and it in 
turn governs the formation of galaxies and clusters. Good agree- 
ment with the data is obtained for a Zeldovich spectrum of primor- 
dial fluctuations. 


44877 Nonlinear computations of a solar flare model. 
Strauss, H.; Van Hoven, G. (Courant Institute for Mathe- 
matical Sciences, New York University, New York 10012). 
Physics of Fluids; 27: No. 8, 2063-2066(Aug 1984). 

A cylindrical axisymmetric tearing mode model for solar 
flares is investigated numerically. Large magnetic energy release 
only occurs when there are at least two mode rational surfaces in 
the current-carrying plasma. 


44878 Supersymmetric relics from the big bang. Ellis, J.; 
Hagelin, J.S.; Nanopoulos, D.V.; Olive, K.; Sredniki, M. 
(Stanford Linear Accelerator Center, CA). Nuclear Physics 
[Section] B; 238: No. 2, 453-476(11 Jun 1984). 

We consider the cosmological constraints on supersymmetric 
theories with a new, stable particle. Circumstantial evidence points 
to a neutral gauge/Higgs fermion as the best candidate for this par- 
ticle, and we derive bounds on the parameters in the lagrangian 
which govern its mass and couplings. One favored possibility is that 
the lightest neutral supersymmetric particle is predominantly a pho- 
tino ytilde with mass above 1/2 GeV, while another is that the 
lightest neutral supersymmetric particle is a Higgs fermion with 
mass above 5 GeV or less than O(100) eV. We also point out that a 
gravitino mass of 10 to 100 GeV implies that the temperature after 
completion of an inflationary phase cannot be above 10'* GeV, and 
probably not above 3 x 10’ GeV. This imposes constraints on 
mechanisms for generating the baryon number of the universe. 
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44879 Galaxy correlation hierarchy in perturbation 
theory. Fry, J.N. (Astronomy and Astrophysics Center, The 
University of Chicago). Astrophysical Journal; 279: No. 2, 
499-510(15 Apr 1984). Contract AC02-80ER 10773. 

I calculate the evolution of cosmological density correlation 
functions to lowest nonvanishing order in perturbation theory for 
an initially random Gaussian distribution. The three-point function 
so obtained scales with size as in the continuous hierarchy model, 
but there is a residual nontrival dependence on shape of the re- 
duced three-point amplitude Q. The average value Q-bar = 34/21- 
(1/6)y is consistent with observations in the nonperturbative 
regime. The four-point function is also hierarchical in form, with 
amplitudes R/sub a/ = (34/21)? and R-bar/sub b/ = 682/189. The 
perturbation expansion in fact gives k/sub N/proportionalé/sup 
N/-1 for the reduced correlation function k/sub N/ to all orders N. 
A graphical technique enumerates the terms which appear in k/sub 
N/. 


44880 Search for young, luminous optical pulsars in ex- 
tragalactic supernova remnants. Middleditch, J.; Kristian, J. 
(University of Arizona Observatories). Astrophysical Journal; 
279: No. 1, 157-161(1 Apr 1984). 

A search for young optical pulsars within the remnants of 
four recent extragalactic supernovae and a 100 year old supernova 
in M31 has revealed no pulsations in the frequency range 0 to 500 
Hz down to brightness limits near 105 L/sub sun/. The data have 
been analyzed assuming that the spin-down of young pulsars can be 
approximated by a power law whose index is close to that pro- 
duced by gravitational quadruple radiation, although other discrete 
indices were tied. 


44881 Supernovae in cataclysmic variable systems and 
the formation of low-mass x-ray binaries. Taam, R.E.; Fryx- 
ell, B.A. (Department of Physics and Astronomy, North- 
western University). Astrophysical Journal; 279: No. 1, 166- 
176(1 Apr 1984). Contract W-7405-ENG-48. 

The impact effects of supernova explosion on a low-mass 
(M< or =1 M/sub sun/) companion in a cataclysmic variable 
system are investigated with respect to variations in the companion 
mass and the density and velocity of the supernova shell. For the 
cases considered here, the incident kinetic energies of the shell 
were typically greater than the binding energy of the companion. 
Specific attention is focused on calculating the amount of momen- 
tum transferred to the companion star by the blast wave anc by the 
nonplanar mass ablation that results. In no case was the binary 
system or companion disrupted. It is found that the efficiency of 
momentum transfer is greater for less massive companions. Howev- 
er, if the reduction in the companion’s cross sectional area due to 
mass stripping is included in the definition of the incident shell mo- 
mentum, the efficiency for our most realistic sequences is found to 
be greater for the more massive companions. An expression for this 
effective efficiency is presented whicch agrees with the computa- 
tional results to within 10%. The variations in the orbital parmeters 
are small if a high-mass (M> or =1.2M/sub sun/) neutron star 
remnant is left after the explosion. Angular momentum loss by 
gravitational radition gives a duration for the postexplosion de- 
tached binary phase (after which the system becomes an X-ray 
binary) of greater than 10° years. The center-of-mass velocity im- 
parted to the postexplosion binary is small (< or =18 km s~') and 
is consistent with the spatial distribution of the strong X-ray 
sources observed in highly condensed globular clusters and in the 
galactic disk. 


44882 Inflation with SU(5). Shafi, Q.; Vilenkin, A. 
(Bartol Research Foundation of The Franklin Institute, Uni- 
versity of Delaware, Newark, Delaware 19716). Physical 
Review Letters; 52: No. 8, 691-694(20 Feb 1984). Contract 
AC02-78ER05007. 


A simple extension of the SU(5) Higgs system is presented 
and shown to yield a satisfactory inflationary scenario. 
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44883 Infrared and optical pulsations from HZ hercules 
and possible 3.5 second infrared pulsations from IE 
2259 + 586. Middleditch, J.; Pennypacker, C.R.; Burns, M.S. 
(Earth and Space Sciences Division, Los Alamos National 
Laboratory). Astrophysical Journal; 274: No. 1, 313-326(1 
Nov 1983). Contract AC03-76SF00098. 

The spectrum of the pulsed optical and infrared flux from 
HZ Her has been measured to be flat by simultaneous observations 
with the NASA IRTF 3.0 m and the Lick Crossley 91 cm tele- 
scopes. The pulsed fluxes in the 3200-7500 A bandpass and the 1.0- 
2.5 4m bandpass were both measured to be consistent with 27 pJy 
and indicate that the reprocessed pulsation spectrum may be opti- 
cally thin thermal bremsstrahlung radiation, modulated in intensity. 
However, the temperature required for a good fit is > or =30,000 
K. The results of a search for periodic infrared pulsations from 
other X-ray and radio pulsars, supernova remnants, and the galactic 
center source IRS 16, are also reported. We have possibly detected 
3.5 s infrared pulsations from the X-ray binary pulsar, IE 
2259+586. The 285.7 mHz infrared pulsation frequency from IE 
2259+ 586 is consistent with the 286.6 mHz second harmonic X-ray 
pulsations reprocessed from a companion star in the close binary 
orbit whose period has been tentatively established to be ~2300 s. 


44884 Hydrodynamic models of Herbig-Haro objects. 
Sandford, M.T. II]; Whitaker, R.W. (Los Alamos National 
Lab., Los Alamos, NM). Monthly Notices of the Royal Astro- 
nomical Society; 205: 105-121(Oct 1983). Contract W-7405- 
ENG-36. 

Two-dimensional cylindrical hydrodynamic models of neu- 
tral and collisionally ionized stellar wind-cloudlet interactions are 
calculated as possible models for H-H objects. For neutral winds, 
shocks propagate into the cloudlet and its shape is distorted and 
displaced in the direction of the wind. For hot ionized winds inter- 
acting with spherical mass concentrations, a bow shock is formed, 
but the highest temperatures and largest ionization fraction occurs 
on the lee side of the cloudlet. Winds interacting with a neutral 
globule imbedded near the ionized surface of an elongated cloud 
produce the largest ionization at the cloud face presented to the 
wind and have a gradient in ion density from the face nearest the 
symmetry axis along the cloud surface. Cavities in the cloudlet sur- 


face facing the winds cause ‘hotspots’ having temperatures of about 
10 to the 5th K. 


44885 Three-dimensional simulation of large-scale struc- 
ture in the universe. Centrella, J.; Melott, A.L. (Univ. of Illi- 
nois, Urbana). Nature (London); 305: 196-198(15 Sep 1983). 
Contract W-7405-ENG-48. 

High and low density cloud-in-cell models were used to sim- 
ulate the nonlinear growth of adiabatic perturbations in collisionless 
matter to demonstrate the development of a cellular structure in the 
universe. Account was taken of a short wvelength cutoff in colli- 
sionless matter, with a focus on resolving filaments and low density 
pancakes. The calculations were performed with a Friedmann-Rob- 
ertson-Walker model, and the gravitational potential of dark matter 
was obtained through solution of the Poisson equation. The simula- 
tion began with z between 100-1000, and initial particle velocities 
were set at zero. Spherically symmetric voids were observed to 
form, then colide and interact. Sufficient particles were employed 
to avoid depletion during nonlinear collapse. No galaxies formed 
during the epoch studied, which has implications for the signifi- 
cance of dark, baryonic matter in the present universe. 


44886 Fragmentation of the universe. Brown, W.K.; 
Karpp, R.R. (Los Alamos National Lab., Los Alamos). As- 
trophysics and Space Science; 94: 401-412(Aug 1983). 

The hypothesis that the universe underwent a single frag- 
mentation event, separating into protogalactic volumes at a relative- 
ly early stage after the Big Bang, has been tested. Assuming that 
the present total luminosity of each galaxy is proportional to its 
mass, the number and mass distribution of a thousand nearby galax- 
ies were plotted just as in an analysis of fragments from a laborato- 
ry high-explosive experiment. The results are consistent with the 
single-fragmentation hypothesis. 


44887 Black holes necessary. Peratt, A.L. (Los Alamos 
National Lab., NM). Sky and Telescope; 66: 19-22(Jul 1983). 
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The need to use black holes in the mechanism accounting for 
powerful extragalactic objects such as double radio sources is ex- 
amined. An alternative explanation for the emission of synchrotron 
radiation by such sources as Cygnus A, which was made possible 
through the use of powerful supercomputers to calculate the mo- 
tions of large numbers of particles in electromagnetic fields, is pre- 
sented which is based on electric field generation by a rotating 
plasma cloud in a magnetic field. Results of numerical calculations 
for the interaction of two such neighboring plasma clouds are pre- 
sented which account for a burst of synchrotron radiation, as well 
as the ejection of plasmoids and oppositely directed beams, which 
are frequently observed in extragalactic radio sources. 


44888 Cosmic-ray record in solar system matter. Reedy, 
R.C.; Arnold, J.R.; Lal, D. (Nuclear Chemistry Group, Los 
Alamos National Laboratory, Los Alamos, New Mexico 
87545). Annual Review of Nuclear Science; 33: No. 1, 505- 
538(1983). 

Cosmic radiation interactions in matter are studied with par- 
ticular attention paid to the production of radioactive nuclides. The 
study of cosmogenic nuclides allows one to determine much con- 
cerning the history of the earth, moon, and meteorites. (AIP) 


44889 Grand unified theories and the origin of the baryon 
asymmetry. Kolb, E.W.; Turner, M.S. (Theoretical Division, 
Los Alamos National Laboratory, Los Alamos, New 
Mexico 87545). Annual Review of Nuclear Science; 33: No. 1, 
645-693(1983). Contract AC02-80ER 10773. 

The GUT picture of baryon asymmetry in the universe is re- 
viewed. CP violation is considered as well as models based on SU 
and SO(10). (AIP) 


44890 Energetic ion acceleration and transport in the up- 
stream region of Jupiter - Voyager 1 and 2. Baker, D.N.; 
Zwickl, R.D.; Carbary, J.F. (Los Alamos National Lab., 
NM). Advances in Space Research; 3: 77-80(1983). 

Long-lived upstream energetic ion events at Jupiter appear 
to be very similar in nearly all respects to upstream ion events at 
earth. A notable difference between the two planetary systems is 
the enhanced heavy ion compositional signature reported for the 
Jovian events. This compositional feature has suggested that ions 
escaping from the Jovian magnetosphere play an important role in 
forming upstream ion populations at Jupiter. In contrast, models of 
energetic upstream ions at earth emphasize in situ acceleration of 
reflected solar wind ions within the upstream region itself. Using 
Voyager 1 and 2 energetic ion measurements near the magneto- 
pause, in the magnetosheath, and immediately upstream of the bow 
shock, the compositional patterns are examined together with typi- 
cal energy spectra in each of these regions. Characteristic spectral 
changes are found late in ion events observed upstream of the bow 
shock at the same time that heavy ion fluxes are enhanced and en- 
ergetic electrons are present. A model involving upstream Fermi 
acceleration early in events and emphasizing energetic particle 
escape in the prenoon part of the Jovian magnetospehre late in 
events is presented to explain many of the features in the upstream 
region of Jupiter. 


6402 Atmospheric Physics 


44891 (BMFT-FB-W—84-014) Observations of fast mag- 
netospheric echoes of artificially injected electrons above an 
auroral arc. Wilhelm, K.; Becker, C.; Schmidt, R. (Bundes- 
ministerium fuer Forschung und Technologie, Bonn (Ger- 
many, F.R.); Max-Planck-Institut fuer Aeronomie, Katlen- 
burg-Lindau (Germany, F.R.)). Apr 1984. 87p. (In German). 
NTIS (US Sales Only), PC AO5/MF AOl. File Number 
DE84751952. 

Electron beam experiments using rocket-borne instrumenta- 
tion have confirmed earlier observations of fast magnetospheric 
echoes of artificially injected energetic electrons. These experi- 
ments were jointly carried out by the University of Minnesota, the 
National Research Council of Canada and the Max-Planck-Institut 
fuer Aeronomie. A total of 234 echoes have been observed in a 
pitch angle range from 0° to 110° at energies of 1.87 and 3.90 keV. 
Out of this number, 95 echoes could unambiguously be identified 
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with known accelerator operations at 2, 4 or 8 keV energy and 
highest current levels resulting in the determination of transit times 
of typically 400 ms. In most cases, when echoes were present in 
both energy channels, the higher energy electrons led the lower 
energy ones by approximately 50 ms. No echoes have been found 
in the 7.9 keV-detector channels. Adiabatic theory applied to these 
observations yields a reflection height of 3000 to 4000 km. The in- 
jection process is briefly discussed as the strong beam-plasma inter- 
action that occurred near the electron accelerator appears to be in- 
strumental in generating the source of heated electrons required for 
successful echo detection. Two consequences of this interaction, 
namely, strong energy and pitch angle diffusion and electron accel- 
eration are illustrated with several examples. 


44892 (N—83-33394) Catalog of ionosphere vertical 
soundings data. Conkright, R.O.; Brophy, H.I. (National 
Oceanic and Atmospheric Administration, Boulder, CO 
(USA)). Jul 1982. 11lp. (UAG—85). NTIS, PC A06/MF 
AOl1. 

All B.1 data (International Council of Scientific Unions des- 
ignation) held at World Data Center A, some B.1 data held else- 
where, and all vertical sounding stations known to have operated 
are listed in this catalog. Data type and the key to symbols are 
given along with an alphabetical listing of the data holdings. Data 
publications available, dates of special observational intervals, and 
directions for ordering are included. 


44893 (N—83-33750) Plasma wave experiment for the 
ISEE-3 mission. Scarf, F.L. (TRW Space Technology 
Labs., Redondo Beach, CA (USA)). Oct 1982. 77p. (NASA- 
CR—170556). NTIS, PC AO5/MF AO1. 

Analysis of data from a scientific instrument designed to 
study solar wind and plasma wave phenomena on the ISEE-3 mis- 
sion is presented. The performance of work on the data analysis 
phase is summarized. 


44894 (N—83-34493) Nonlinear longitudinal resonance 
interaction of energetic charged particles and VLF waves in 
the magnetosphere. Tkalcevic, S. (Stanford Univ., CA 
(USA)). May 1982. 201p. (NASA-CR—172956). NTIS, PC 
A10/MF AOl1. 

The longitudinal resonance of waves and energetic electrons 
in the Earth’s magnetosphere, and the possible role this resonance 
may play in generating various magnetospheric phenomena are 
studied. The derivation of time-averaged nonlinear equations of 
motion for energetic particles longitudinally resonant with a whis- 
tler mode wave propagating with nonzero wave normal is consid- 
ered. It is shown that the wave magnetic forces can be neglected at 
lower particle pitch angles, while they become equal to or larger 
than the wave electric forces for alpha 20 deg. The time-averaged 
equations of motion were used in test particle simulation which 
were done for a wide range of wave amplitudes, wave normals, 
particle pitch angles, particle parallel velocities, and in an inhomo- 
geneous medium such as the magnetosphere. It was found that 
there are two classes of particles, trapped and untrapped, and that 
the scattering and energy exchange for those two groups exhibit 
significantly different behavior. 


44895 (N—83-34495) Earth’s magnetic field as a radiator 
to detect cosmic ray electrons of energy greater than 10 to 
the 12th power eV. Stephens, S.A.; Balasubrahmanyan, V.K. 
(National Aeronautics and Space Administration, Greenbelt, 
MD (USA). Goddard Space Flight Center). Jul 1983. Sip. 
(NASA-TM—85068). NTIS, PC A04/MF AO1. 

The synchrotron emission by electrons of energy greater 
than a few TeV in Earth's magnetic field was examined. An omni- 
directional detector, it is shown, can be satisfactorily used to esti- 
mate the energy. The collecting power of the detector, it is also 
shown, is a sensitive function of the area of the detector, the energy 
of electron, and the number of photons required to identify an elec- 
tron. The event rate expected was calculated using an ideal bal- 
loon-borne detector. 


44896 (N—83-34497) AE aeronomy studies. Final report. 
Walker, J.C.G. (Michigan Univ., Ann Arbor (USA)). Mar 
1983. 121p. (NASA-CR—170572). NTIS, PC A06/MF AO1. 
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Chemical processes in the thermosphere and ionosphere 
using AE data were studied. These data were analyzed and inter- 
preted in such a way as to verify and correct laboratory measured 
rate coefficients, obtain values for rate coefficients not measured in 
the laboratory, and to reveal and correct inadequacies in existing 
models of thermospheric chemistry. This activity stimulated new 
work in the laboratory measurement of rate coefficients by reveal- 
ing errors in existing measurements and by suggesting new meas- 
urements that need to be made. 


44897 (N—83-35543) Modelling of auroral electrodyna- 
mical processes: Magnetosphere to mesosphere. Final Report. 
Chiu, Y.T.; Gorney, D.J. (Aerospace Corp., El Segundo, 
CA (USA)). 1982. 26p. (NASA-CR—173078). NTIS, PC 
A03/MF AOl1. 

Research conducted on auroral electrodynamic coupling be- 
tween the magnetosphere and ionosphere-atmosphere in support of 
the development of a global scale kinetic plasma theory is re- 
viewed. Topics covered include electric potential structure in the 
evening sector, morning and dayside auroras, auroral plasma forma- 
tion, electrodynamic coupling with the thermosphere, and auroral 
electron interaction with the atmosphere. 


44898 (N—83-35558) Enhanced radiation belts and sys- 
tems implications workshop. Crain, C.M. (RAND Coprp., 
Santa Monica, CA (USA)). Mar 1983. 35p. (AD-A—129077; 
RAND/N—1986-ARPA). NTIS, PC A03/MF AO1. 

Determination of the degree of understanding of the effects 
on space systems produced by enhancement of the natural radiation 
belts, identification of the areas where additional understanding is 
needed, and provision of suggestions for further research were de- 
termined. Topics relevant to enhanced radiation belts and their po- 
tential effects on the architecture of enduring space systems were 
discussed. Topics included injection of trapped radiation from fis- 
sion debris, loss mechanisms and lifetimes, SPECTER codes for 
predicting total radiation flux, mission considerations of trapped ra- 
diation, hardware vulnerability and hardening, single event phe- 
nomena, and planning for a chemical release satellite. 


44899 (N—83-35852) Plasma boundaries and shocks. 
Russell, C.T.; Greenstadt, E.W. (California Univ., Los An- 
geles (USA)). Apr 1983. 48p. (TRW—40789-6002-UT-00). 
NTIS, PC A08/MF AO1. 

Data obtained on the ISEE-1 and -2 spacecraft missions has 
allowed a discussion of the various plasma and magnetic field 
boundaries in the terrestrial magnetosphere. The bow shock, fore- 
shock, and interplanetary shocks are discussed along with the mag- 
netosheath, magnetopause, and boundary layer. Also, after a section 
on reconnection, a section on the plasma and neutral sheets, polar 
cusp, and the injection of plasma into the inner magnetosphere is 
presented. 


44900 (N—83-35853) Transfer of pulsation-relation wave 
activity across the magnetopause: Observations of correspond- 
ing spectra by ISEE-1 and ISEE-2. Greenstadt, E.W.; Mel- 
lott, M.M.; Mcpherron, R.L.; Russell, C.T.; Singer, J.J. 
(TRW Systems and Energy, Redondo Beach, CA (USA)). 
Apr 1983. 14p. (TRW—36116-6004-UT-00). NTIS, PC 
A08/MF AO1. 

Comparison of power spectra of magnetic field data from 
ISEE-1 and -2 recorded simultaneously on both sides of the magne- 
topause showed that power level inside the magnetosphere varied 
with power level outside in the magnetosheath and suggested that 
the same frequencies were enhanced on the two sides of the bound- 
ary. Power levels were two to three orders of magnitude lower 
inside than outside the magnetosphere, indicating that wave energy 
was transmitted inside from the sheath. 


44901 (N—83-36568) Fluid signatures of rotational dis- 
continuities at Earth’s magnetopause. Scudder, J.D. (Nation- 
al Aeronautics and Space Administration, Greenbelt, MD 
(USA). Goddard Space Flight Center). Sep 1983. 27p. 
(NASA-TM—85097). NTIS, PC A03/MF AO1. 

Fluid signatures in the MHD approximation at rotational dis- 
continuities (RD) of finite width called rotational shear layers 
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(RSL) are examined for general flow and magnetic geometries. An- 
alytical and geometrical arguments illustrate that the fluid speed 
can either go up or down across an RSL for a fixed normal mass 
flux. The speed profile may or may not be monotonic depending on 
the boundary conditions. The flow velocity may or may not be 
field aligned or jetting” as a result of traversing the RSL. In gener- 
al, significant convection” is expected in the layer. The observable 
signatures of (MHD) RSL’s depend on 7 (boundary condition) pa- 
rameters are (1) the mass density, (2 to 5) the incident normal and 
transverse components of the magnetic field and fluid velocity, (6) 
the angle epsilon between the incident tangential flow velocity and 
tangential magnetic field, and (7) the size of the magnetic angular 
rotation implemented by the layer delta phi. 


44902 (N—84-15941) Thermal electron heating rate: a 
derivation. Hoegy, W.R. (National Aeronautics and Space 
Administration, Greenbelt, MD (USA). Goddard Space 
Flight Center). Nov 1983. 43p. (NASA-TM—85124). NTIS, 
PC A03/MF AOl1. 

The thermal electron heating rate is an important heat 
source term in the ionospheric electron energy balance equation, 
representing heating by photoelectrons or by precipitating higher 
energy electrons. A formula for the thermal electron heating rate is 
derived from the kinetic equation using the electron-electron colli- 
sion operator as given by the unified theory of Kihara and Aono. 
This collision operator includes collective interactions to produce a 
finite collision operator with an exact Coulomb logarithm term. 
The derived heating rate O(e) is the sum of three terms, O(e) O(p) 
+ S + Of(int), which are respectively: (1) primary electron produc- 
tion term giving the heating from newly created electrons that have 
not yet suffered collisions with the ambient electrons, (2) a heating 
term evaluated on the energy surface m(e)/2 E(T) at the transition 
between Maxwellian and tail electrons at E(T), and (3) the integral 
term representing heating of Maxwellian electrons by energetic tail 
electrons at energies ET. Published ionospheric electron tempera- 
ture studies used only the integral term O(int) with differing lower 
integration limits. Use of the incomplete heating rate could lead to 
erroneous conclusions regarding electron heat balance, since O(e) is 
greater than O(int) by as much as a factor of two. 


44903 (N—84-16075) Significant scientific and technical 
results at Marshal Space Flight Center. (National Aeronau- 
tics and Space Administration, Huntsville, AL (USA). 
George C. Marshall Space Flight Center). Nov 1983. 83p. 
(NASA-TM—82562). NTIS, PC A05/MF AO1. 

Research programs in atmospheric science, materials proc- 
essing in space, and space sciences as well as technology programs 
in space power, materials processes, and space structures are dis- 
cussed. 


44904 (N—84-16525) X-ray sensor development for mag- 
netospheric research. Final report. Imhof, W.L. (Lockheed 
Missiles and Space Co., Palo Alto, CA (USA)). Sep 1983. 
38p. (NASA-CR—173172). NTIS, PC A03/MF AO1. 

The ARPA-301 data on the P78-1 satellite provide informa- 
tion on the long-term X-ray environment specifically, the distribu- 
tions in total X-ray intensities and energy spectral parameters and 
the spatial extents of the X-ray sources. The average X-ray intensi- 
ty near noontime was found to decrease with increasing local time 
whereas the opposite trend occurs around midnight. At both of 
these local times, the average flux increases with increasing level of 
geomagnetic activity. The distributions in flux are also considered 
for given local time intervals and these span a large dynamic range. 
The temporal correlation between the X-ray flux in different local 
time sectors is found to decrease with increasing difference in local 
time. The average spectral shapes do not depend significantly upon 
local time or geomagnetic activity. 


44905 (N—84-16663) Study of the atmosphere and ionos- 
phere using satellite observations of 300-1400 Ang airglow. 
Final report. Chakrabarti, S.; Bowyer, S. (California Univ., 
Berkeley (USA)). Oct 1983. 3p. (NASA-CR—173146). 
NTIS, PC A02/MF AO1. 

A study of the O(+) ion distribution reveals that the OIl 
834 A emission can be used to infer the O(+) density as a function 
of altitude. The ion temperature was obtained from these measure- 
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ments. Variations of the ion density distributions were obtained as a 
function of latitude. Daytime observations show that the OII 834 A 
emissions contain the signature of the Appleton anomary. Analysis 
of the 300 to 900 A auroral spectra reveals a large number of OII 
features. Several pairs of OII features with a common upper state 
were used to obtain their branching ratios and compared with labo- 
ratory observations and theoretical calculations. Evidence for OIII 
emissions were also found in an aurora. 


44906 (N—84-16698) Study plasma interactions in the 
auroral ionosphere. Final report. Anderson, H.R.; Wolf, R.A. 
(Rice Univ., Houston, TX (USA)). Sep 1983. 16p. (NASA- 
CR—175352). NTIS, PC A02/MF AO0O1. 

Analyzed data from rocket flight, 29.007UE is presented. In 
a discrete electron arc the measured upward moving electrons are 
well accounted for by secondaries produced in collisional scattering 
of the measured downcoming electrons. No collective mechanisms 
need to invoke. The low energy downcoming electrons are ac- 
counted for by thermal plasma accelerated through a potential drop 
of a few kV that specularly reflects upward-moving lower energy 
electrons. No low altitude collective effects need to invoke in the 
arc. Simultaneous measurements of electric field by double probes 
on 29.007 and the Chatanika Radar allow one to infer that there are 
upward drifting ions above the discrete electron arc, and there is a 
westward neutral wind in the discrete arc. Two rocket payloads 
were built to investigate plasma effects in the pulsating aurora. 


44907 (N—84-17718) Magnetopause studies using data 
from the ISEE mission. Sonnerup, B.U.O. (Dartmouth Coll., 
Hanover, NH (USA)). Sep 1983. 63p. (NASA-CR—175208). 
NTIS, PC A04/MF A0O1. 

Magnetic field reconnection at the magnetopause and the 
energy balance are considered. For individual titles, see N84-17719 
through N84-17720. 


44908 (N—84-17720) ISEE observations of magnetopause 
reconnection: the energy balance. Final report. Paschmann, 
G.; Papamastorakis, I; Sckopke, N. (Max-Planck-Institut 
fuer Extraterrestrische Physik, Garching (Germany, F.R.)). 
Sep 1983. 25p. NTIS, PC A04/MF AOl1. 

The total energy balance for two events with the objective 
of obtaining check on the interpretation in terms of reconnection is 
examined. To within experimental uncertainties, the plasma and 
magnetic field data are consistent with reconnection. An enthalpy 
increase comparable to the kinetic energy increase occurs in the 
magnetopause. Thus substantial dissipation is present in the rota- 
tional discontinuity. An ion heat flow associated with a beam of re- 
flected magnetosheath particles carried away some 20% of the total 
converted electromagnetic energy. 


44909 (N—84-21447) Research in space physics at the 
University of Iowa, 1982. Vanallen, J.A.; Frank, L.A.; Gur- 
nett, D.A.; Shawhan, S.; Robison, E.D.; Robertson, T.D. 
(Iowa State Univ. of Science and Technology, Ames 
(USA)). Jul 1983. 60p. (NASA-CR—175411). NTIS, PC 
A04/MF AOl1. 

The energetic particles and the electric, magnetic, and elec- 
tromagnetic fields associated with the Earth, the Sun, the Moon, 
the planets, comets, and the interplanetary medium are examined. 
Matters under current investigation are following: energetic parti- 
cles trapped in the Earth's magnetic field, origin and propagation of 
very low frequency radio waves and electrostatic, the magnetos- 
pheres of Jupiter, Saturn and prospectively Uranus and Neptune, 
diffusion of energetic particles in Saturn’s magnetosphere, radio 
emissions from Jupiter and Saturn, solar modulation and the helio- 
centric radial dependence of the intensity of galactic cosmic rays, 
interplanetary propagation and acceleration of energetic particles, 
the theory of wave phenomena in turbulent plasmas, and basic 
wave-particle-chemical processes in the ionospheric plasma. 


44910 (N—84-21486) Data reduction and analysis for 
ISEE-A and -B energetic particles flux experiment and ISEE- 
C electron and X-ray experiments. Anderson, K.A. (Califor- 
nia Univ., Berkeley (USA)). Feb 1984. 7p. (NASA-CR— 
175220). NTIS, PC A02/MF AO1. 
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A summary of the data reduction and analysis activities from 
late 1979 to late 1983 is presented. A bibliography of publications is 
included. 


44911 (N—84-22518) Detection of bump-on-tail reduced 
electron velocity distributions at the electron foreshock 
boundary. Fitzenreiter, R.J.; Klimas, A.J.; Scudder, J.D. 
(National Aeronautics and Space Administration, Greenbelt, 
MD (USA). Goddard Space Flight Center). Feb 1984. 16p. 
(NASA-TM—86067). NTIS, PC A02/MF AO1. 

Reduced velocity distributions are derived from three-dimen- 
sional measurements of the velocity distribution of electrons in the 
7 to 500 eV range in the electron foreshock. Bump-on-tail reduced 
distributions are presented for the first time at the foreshock bound- 
ary consistent with Filbert and Kellogg’s proposed time-of-flight 
mechanism for generating the electron beams. In a significant 
number of boundary crossings, bump-on-tail reduced distributions 
were found in consecutive 3 sec measurements made 9 sec apart. It 
is concluded that, although the beams are linearly unstable to 
plasma waves according to the Penrose criterion, they persist on a 
time scale of 3 to 15 sec. 


44912 (UCRL—90296) Trends in ozone and temperature 
structure: comparison of theory and measurements. Wuebbles, 
D.J. (Lawrence Livermore National Lab., CA (USA)). Aug 
1984. Contract W-7405-ENG-48. 6p. (CONF-8409122—1). 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE84016201. 

From Quadrennial ozone symposium; Halkidiki, Greece (3 
Sep 1984). 

Portions are illegible in microfiche products. 

Comparison of model calculated trends in ozone and temper- 
ature due to inferred variations in trace gas concentrations and 
solar flux, is made with available analyses of observations. In gener- 
al, the calculated trends in total ozone and the vertical ozone distri- 
bution agree well with the measured trends. However, there are 
too many remaining theoretical and sampling uncertainties to estab- 
lish causality. Although qualitatively in agreement, the observed 
temperature decrease in the upper stratosphere is significantly 
larger than that calculated. Theoretical results suggest a significant 
influence on stratospheric ozone from solar flux variations, but ob- 
servational evidence is at best inconclusive. Overall, the trend com- 
parisons tend to be consistent with the hypothesis that several dif- 
ferent anthropogenic influences are affecting the present global at- 
mosphere. 7 references, 3 figures, 2 tables. 


44913 Correlated dynamical changes in the near-earth 
and distant magnetotail regions: ISEE 3. Baker, D.N.; Bame, 
S.J.; Belian, R.D.; Feldman, W.C.; Gosling, J.T.; Higbie, 
P.R.; Hones,Jr., E.W.; McComas, D.J.; Zwickl, R.D. (Los 
Alamos National Laboratory, University of California). 
Journal of Geophysical Research; 89: No. A6, 3855-3864(1 
Jun 1984). 

During October 1982 and January-March 1983, ISEE 3 
made its first traversals of the distant (r = 60-220 R/sub E/) geo- 
magnetic tail. Throughout this period the Los Alamos ISEE 3 
plasma electron instrument detected the tailward magnetosheath, 
magnetopause, plasma sheet, and tail lobes. For the entire tail tra- 
versal period, nearly continuous concurrent data were available 
from Los Alamos charged-particle analyzer instruments on board 
the spaecraft 1977-007, 1981-025, and 1982-019 at geostationary 
orbit (6.6 R/sub E/). Using these geostgationary orbit data in the 
local midnight sector, numerous substorm particle injection events 
were detected, allowing substorm onset determinations to accura- 
cies of a few minutes. Remarkably high degrees of correlation be- 
tween near-earth substorm events and ISEE 3 transitions from one 
magnetotail plasma regime to another were often found throughout 
the tail crossing. Particularly notable were periods of "taillike”’ 
magnetic field stretching at 6.6 R/sub E/ (substrom growth phases) 
and diametrical expansions of the distant tail seen by ISEE 3. Simi- 
larly, substorm expansion onsets seen at 6.6 R/sub E/ were fol- 
lowed by rapid apparent contractions of the translunar tail which 
took ISEE 3 into magnetosheath and/or boundary layer plasmas. 
At ISEE 3 distances beyond ~200 R/sub E/ it is commonly ob- 
served that substgorm particle injection events at 6.6 R/sub E/ pre- 
cede the occurrence of strong tailward plasma flow by ~25 +- 5 
min. 
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44914 (BNL—35031) Screening of 4f hole states in the 
light rare earths. Parks, R.D.; Raaen, S.; denBoer, M.L.; 
Chaug, Y.S.; Williams, G.P. (Polytechnic Inst. of New 
York, Brooklyn (USA). Dept. of Physics; Brookhaven Na- 
tional Lab., Upton, NY (USA)). 1984. Contract AC02- 
76CH00016. 19p. (CONF-840876—1). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE84015295. 

From International conference on valence fluctuations; Koln, 
F.R. Germany (27 Aug 1984). 

Photoemission studies reveal two peaks in the 4f spectral 
weight of not only Ce-based systems but also their Pr and Nd hom- 
ologs. The separation in energy (~ 2.5 eV) of the two features re- 
mains approximately constant as the features move to larger energy 
in going from Ce to Pr to Nd, irrespective of the solid state matrix. 
These findings appear to be reconcilable with the models of Liu 
and Ho, and of Riseborough, who distinguish the two features in 
terms of their screening geometries. These results suggest a new mi- 
croscopic description for the mixed valent ground state in Ce-based 
systems. 


44915 (BNL—35094) Charge states of ions traversing 
thin carbon foils inferred from 7 MeV C,i Coulomb explosion 
experiments. Wegner, H.E.; Thieberger, P. (Brookhaven 
National Lab., Upton, NY (USA)). 1984. Contract AC02- 
76CHO00016. 15p. (CONF-8406189—1). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE84016438. 

From 4. international conference on ultrarelativistic nucleus- 
nucleus collisions - QUARK MATTER '84; Helsinki, Finland (17 
Jun 1984). 

Portions are illegible in microfiche products. 

The charge state of fast C* ions is assumed to reach some 
equilibrium value within a few atomic layers after entering a thin 
carbon stripping foil and then maintain that average charge state 
while passing through the rest of the foil. The final distribution of 
different charge states is then assumed to occur at or near the exit 
surface of the foil by various pickup and stripping processes. Ex- 
perimentally, the final charge state distribution is easily. measured; 
however, the average charge state inside the foil is difficult to 
measure in any direct way. This paper describes the experimental 
method and results of measuring this internal average charge state 
for 3.5 MeV carbon ions by utilizing the Coulomb explosion of 7 
MeV C,* molecular ions. The interesting result is that the internal 
average charge state is 4.2+-x, and the final charge state distribu- 
tion is not established at the exit surface of the foil, but beyond, 
approximately 100 A, a distance comparable to the foil thickness in 
this measurement. 


44916 (CONF-840760—10) Radiation-induced segregation 
during Rehn, L.E.; Lam, N.Q.; Wiedersich, H. 
(Argonne National Lab., IL (USA)). Jun 1984. Contract W- 
31-109-ENG-38. 17p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE84016239. 

From Ion beam modification of materials conference; Ithaca, 
NY, USA (16 Jul 1984). 

Experimental measurements are reported of the time devel- 
opment of compositional changes which occur deep in a Cu-40 at. 
% Ni alloy during sputtering at elevated temperatures with 5-keV 
Ar ions. Large effects are observed due to radiation-induced segre- 
gation (RIS), i.e. the preferential transport of nickel atoms in the 
direction of the defect fluxes. Results are compared with calculated 
composition profiles obtained using the phenomenological model of 
Lam and Wiedersich. Qualitative agreement between the model cal- 
culations and experimental results is found. Quantitative differences 
between the model and experiment preclude a reliable estimate of 
RIS effects in the very near-surface layers. However, the fact that 
the calculations underestimate the RIS contributidn very deep in 
the specimen while still predicting a substantial RIS contribution in 
the near-surface region suggests that RIS can play an important 
role in determining near- surface compositional changes during 
sputtering at temperatures where defects are mobile. 
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44917 (CONF-840764—4) EXAFS and Moessbauer study 
of small metal clusters isolated in solids. Montano, 
P.A.; Shenoy, G.K.; Morrison, T.1.; Schulze, W. (West Vir- 
ginia Univ., Morgantown (USA). Dept. of Physics; Ar- 
gonne National Lab., IL a Fritz-Haber-Institut der 
Max-Planck-Gesellschaft, Ber lin (Germany, F.R.)). Jul 1984. 
Contract W-31-109-ENG-38. 4p. NTIS, PC A02/MF AOI; 
1; GPO Dep. File Number D 15976. 

From 3. international EXAFS conference; Stanford, CA, 
USA (16 Jul 1984). 

Portions are illegible in microfiche products. 

The determination of the interatomic separation in small 
metal clusters is of great importance. For instance, the knowledge 
of this parameter permits one to carry out theoretical calculations 
on small clusters to predict their experimentally measured proper- 
ties. There have been several electron diffraction studies to deter- 
mine the lattice parameter for various cluster sizes. However, a 
simple interpretation of the electron diffraction data for small clus- 
ters is often unreliable and this obscures the determination of the 
atomic separation. On the other hand, EXAFS provides a unique 
approach to such measurements on small clusters. We have under- 
taken a general program of isolating small metal clusters in rare-gas 
solids and measuring the atomic separation in them using EXAFS. 
It should be emphasized that the small cluster will not interact with 
the rare-gas supports and hence will not disturb the electronic and 
geometric properties of atoms in such isolated clusters. In this sum- 
mary report, such data is presented for clusters of Cr and Fe isolat- 
ed in neon and those for Ag clusters in argon. In the case of Fe 
clusters isolated in argon and xenon, we have also carried out the 
measurements of the isomer shift and the magnetic hyperfine field 
at Fe-57 nucleus using the Moessbauer effect. 


44918 (CONF-840829—2) Test of atomic theory by pho- 
toelectron spectrometry with synchrotron radiation. Krause, 
M.O. (Oak Ridge National Lab., TN (USA)). 1984. Con- 


tract AC05-84OR21400. 12p. NTIS, PC A02/MF AOl; 1; 
GPO Dep. File Number DE84016700. 

From International conference on x-ray and inner-shell proc- 
esses in atoms, molecules and solids; Leipzig, Germany D.R. (20 
Aug 1984). 

Portions are illegible in microfiche products. 

The successful combination of synchrotron radiation with 
electron spectrometry, accomplished at Daresbury, England and 
Orsay, France, made it possible to investigate o/sub x/ and B/sub 
x/ continuously over the very soft x-ray or the uv range of photon 
energies. The detailed and highly differentiated data resulting from 
this advanced experimentation put theory to a stringent test. In the 
interplay between theory and experiment, sophisticated Hartree 
Fock (HF) based models were developed which included both rela- 
tivistic and many-electron effects. These theoretical models have 
provided us with a better insight than previously possible into the 
physics of the photon-atom interaction and the electronic structure 
and dynamics of atoms. However, critical experiments continue to 
be important for further improvements of theory. A number of 
such experiments are discussed in this presentation. The dynamic 
properties determined in these studies include in addition to o/sub 
x/ and B/sub x/ the spin polarization parameters. As a result the 
comparison between theory and experiment becomes rigorous, de- 
tailed and comprehensive. 46 references, 6 figures. 


44919 (CONF-8308173—3) Progress in numerical calcu- 
lations of ion-atom collisions. Reading, J.F.; Ford, A.L.; 
Smith, J.S.; Alexander, J. (Texas A and M Univ., College 
Station (USA). Dept. of Physics; Oak Ridge National Lab., 
TN (USA)). 1983. Contract AC05-840R21400. 16p. NTIS, 
PC A02/MF A0O1; 1; GPO Dep. File Number DE84016598. 

From 3. workshop on inner shell ionization by light ions; 
Linz, Austria (4 Aug 1983). 

Portions are illegible in microfiche products. 

Numerical coupled channel calculations of ionization cross 
sections have been performed. They indicate that the Brandt treat- 
ment overestimates cross sections at low energies. 
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44920 (CONF-8308173—4) Roles of Pauli 
channel and 


couplings, 
and K?L/sup v/ vacancy production. 
Ford, A.L.; J.F. (Oak Ridge National Lab., TN 
(USA); Texas A and M Univ., College Station (USA)). 
1983. Contract AC05-840R21400. 25p. NTIS, PC A02/MF 
A0l; 1; GPO Dep. File Number DE84016564. 

From 3. workshop on inner shell ionization by light ions; 
Linz, Austria (4 Aug 1983). 

Portions are illegible in microfiche products. 

Cross sections for target K-plus-L-shell multiple-vacancy 
production by ions can be inferred from experimental measurements 
of K x-ray and Auger satellite intensities. The theory of K/sup n/ 
L/sup v/ multiple-vacancy distributions has been generalized from 
the single-particle model (the statistically independent electron ap- 
proximation) to the independent Fermi particle model. The Pauli 
correlations (electron exchange terms) are found to nearly cancel in 
many cases because of a tendency toward random phases. This re- 
sults in the first quantal demonstration that the vacancy distribution 
is nearly binomial (but slightly narrower). Calculations have been 
generalized from the traditional first-order approximations to uni- 
tary approximations (first Magnus and coupied-channels) which 
correctly predict the saturation of the mean vacancy probability 
with increasing projectile charge. The recent availability of satellite 
and hypersatellite data for the same collision system makes possible 
the beginning of an investigation of the effects of increased removal 
energies and increased shaking in hypersatellites (K*L/sup v/) as 
compared with satellites. We review our unified treatment of ion- 
plus-shaking induced amplitudes for L-vacancy production accom- 
panying ion-generated K-holes. Calculations for C®* + Ne satellite 
and hypersatellite vacancy distributions are presented. 


44921 (DOE/ER/02753—209) Measurement of the mini- 

mum binding energy of the 2p sigma molecular orbital formed 
in ix hinns ion collisions. Stockli, M.P.; Ferguson, S.; Tanis, 
J.A. (Kansas State Univ., Manhattan (USA). Dept. of Phys- 
ics; Western Michigan Univ., Kalamazoo (USA). Dept. of 
Physics). 1983. Contract AC02-76ER02753. 2p. (CONF- 
830706—13). NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File 
Number DE84015474. 

From 13. international conference on the physics of electron- 
ic and atomic collisions (ICPEAC); Berlin, F.R. Germany (27 Jul 
1983). 

Portions are illegible in microfiche products. 

In order to study the minimum 2p sigma binding energy and 
its collision broadening, a copper ion beam was extracted from the 
Cs-sputter source and accelerated by the EN-tandem at Western 
Michigan University. Copper beams of ten different energies be- 
tween 3 and 56 MeV were directed onto a pure thin (~ 50yg) and 
a pure thick (~ 5 mg) copper target. The x-rays emitted under 90° 
were reduced in intensity with an 11 mil thick pure aluminum ab- 
sorber and observed with an 80mm? Si(Li) detector. We were able 
to obtain quite intense 2p sigma MO-spectra with Cu-beams as slow 
as 3, 4, 5 and 7 MeV for thick as well as the thin targets. 


44922 (DOE/ER/02887—4) Theoretical studies of highly 
ionized Progress report, March 1, 1982-February 28, 
1985, Dalgarno, A. (Harvard Coll. Observatory, Cambridge, 
MA (USA)). Aug 1984. Contract AC02-76ER02887. 16p. 
NTIS, PC A02/MF A0l; GPO Dep. File Number 
DE84016797. 

A considerable part of our research efforts since March 1, 
1982, has been given to the description and analysis of our exten- 
sive calculations of the cross sections for charge transfer of multi- 
ply charged ions in collision with atomic hydrogen. Our calcula- 
tions employed a diabatic formulation (Heil, Butler and Dalgarno 
1981). The construction of the diabatic potentials and diabatic cou- 
pling matrix elements and the resulting cross sections at thermal en- 
ergies are presented in another paper (Heil, Butler and Dalgarno 
1983). 14 references. 
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44923 (DOE/ER/10817—4) Electron spin polarization 
effects in low energy electron diffraction, ion neutralization 
and metastable atom deexcitation at solid surfaces. Progress 
report No. 4, 1 January-31 December 1984. (Rice Univ., 
Houston, TX (USA). Dept. of Physics). 1984. Contract 
AS05-81ER10817. 1lp. NTIS, PC A02/MF A011; GPO 
Dep. File Number DE84016550. 

In the present contract year, a GaAs polarized electron 
source has been used to undertake a polarized LEED study of 
order-disorder transformations at CusAu (100) and (111) surfaces. A 
polarized LEED study of Cu (100) has also been initiated. A polar- 
ized MDS study of Ni(110) surface magnetism has been completed. 
Spin dependences in the Auger electron yield were observed that 
provide a measure of the surface magnetism and were used to 
probe the dependence of surface magnetism on temperature and ad- 
sorbate coverage. A similar study using a ferromagnetic glass is 
now underway. A Mott polarization analyzer, constructed to meas- 
ure the ESP of the ejected electrons, is also being installed on the 
apparatus. Such measurements provide direct information concern- 
ing the dynamics of secondary electron ejection and the details of 
adsorbate-substrate bonding. 


44924 (GSI—84-8-Prepr.) Narrow positron lines from U- 
U and U-Th collisions. Clemente, M.; Berdermann, E.; 
Kienle, P.; Tsertos, H.; Wagner, W.; Koenig, W.; Kozhu- 
harov, C.; Bosch, F. (Gesellschaft fuer Schwerionenfors- 
chung m.b.H., Darmstadt (Germany, F.R.)). Jan 1984. 17p. 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE84751782. 

Spectra of positrons emitted in heavy ion-atom collisions 
close to the Coulomb barrier were measured. The data exhibit 
broad energy distribution according to expectations for induced po- 
sitron creation by the strong time changing Coulomb field. For the 
heavy systems U+U and U+Th superimposed narrow lines at 300 
keV positron energy were observed. Possible sources for this unex- 
pected line - such as nuclear excitations or spontaneous positron 
emission enhanced by a prolonged nuclear reaction time - are dis- 
cussed. 


44925 (GSI—84-10(prepr.)) Electron emission and posi- 
tron production in deep-inelastic heavy-ion reactions. Mueller, 
U.; Soff, G.; Reinhardt, J.; Reus, T. de; Mueller, B.; 


Greiner, W. (Gesellschaft fuer Schwerionenforschung 
m.b.H., Darmstadt (Germany, F.R.)). Feb 1984. 25p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE84751624. 

Atomic excitations are used to obtain information on the 
course of a nuclear reaction. Employing a semiclassical picture we 
calculate the emission of delta-electrons and positrons in deep in- 
elastic nuclear reactions for the example of U+U collisions incor- 
porating nuclear trajectories resulting from two different nuclear 
friction models. The emission spectra exhibit characteristic devi- 
ations from those expected for elastic Coulomb scattering. The the- 
oretical probabilities are compared with recent experimental data 
by Backe et al.. A simple model is used to estimate the influence of 


a three-body break-up of the compound system upon atomic excita- 
tions. 


44926 (GSI—84-12-Prepr.) Relativistic wave packets and 
delta-electron emission. Baer, H.J.; Soff, G. (Gesellschaft 
fuer Schwerionenforschung m.b.H., Darmstadt (Germany, 
F.R.)). Feb 1984. 33p. NTIS (US Sales Only), PC A03/MF 
A01. File Number DE84751813. 

Relativistic wave packets are explicitly constructed and ex- 
ploited in calculations of ionization phenomena. Coupling matrix 
elements between bound states and wave packets are evaluated for 
radiative transitions as well as for electron excitation processes. The 
momentum distribution of bound state wavefunctions in superheavy 
systems is presented. 


44927 (GSI—84-16-Prepr.) Delta electron emission in the 
superheavy systems I-Pb, I-U and Au-U. Mehler,.G.; Reus, 
T. de; Reinhardt, J.; Soff, G.; Mueller, U. (Gesellschaft fuer 
Schwerionenforschung m.b.H., Darmstadt (Germany, 
F.R.)). Feb 1984. 15p. NTIS (US Sales Only), PC A02/MF 
AOl. File Number DE84751823. 
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Results of coupled channel calculations are presented for 
total and K-hole coincident delta-electron spectra for the system I- 
Pb, I-U and Au-U. Electron screening and vacancy sharing correc- 
tions are included. The computed cross sections are compared with 
experimental data. 


44928 (INIS-mf—9006) SASP ‘84: symposium on atomic 
and surface physics. Contributions. Howorka, F.; Lindinger, 
W.; Maerk, T.D. (eds.). (Innsbruck Univ. (Austria). Inst. 
fuer Atomphysik). 1984. 407p. (CONF-840120—). NTIS 
(US Sales Only), PC A18/MF AOl. File Number 
DE84780511. 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

This symposium on various aspects in atomic physics, colli- 
sion phenomena, surface physics and particle beams consisted of in- 
vited lectures, overview lectures and poster sessions. 74 papers of 
the presentations are presented in the proceedings. The session 
headings are: Properties and production of ions and neutrals. Ion - 
neutral interactions. Properties of clusters. Surface and solid state. 
Excited atoms and molecules. 


44929 (IS-T—1066) Factorization of scattering informa- 
tion in molecular collision theory. Chan, C.K. (Ames Lab., 
IA (USA)). Sep 1983. Contract W-7405-ENG-82. 245p. 
NTIS, PC Al1/MF A011; GPO Dep. File Number 
DE84015893. 

Thesis. Submitted to Iowa State Univ., Ames. 

In several important approximate treatments in molecular 
collision theory, the S- and T-matrices are local in some subset of 
coordinates. Linear factorization relations and consistency condi- 
tions are derived for the matrix elements of such local operator and 
sometimes for the appropriately averaged square of the magnitude 
of these matrix elements. The coefficients in these relations and 
conditions are spectroscopic (i.e., dynamics independent). Using 
these relations, one can predict scattering information (S/T-matri- 
ces and degeneracy averaged cross sections) for any transition 
using corresponding information for transitions out of (or into) a 
fixed, but arbitrary, input state. The relevancy of these relations to 
various forms of the sudden approximation is explored. Factoriza- 
tion in the sudden approximation of atom-diatom phenomenological 
cross sections, which are important in transport coefficient calcula- 
tions, is also examined. Finally, the energy sudden (ES) factoriza- 
tion relations for the T- matrix elements in a dissociative collision 
are studied. The theory is applied to coilinear collisions between an 
atom and a truncated square well, diatomic oscillator. Under cer- 
tain conditions, vibrational enhancement/inhibition as a function of 
the final dissociative state can be predicted without any dynamic 
calculation of the transition probabilities. Some results of calcula- 
tions are discussed. 


44930 (KFK—3606) Fine- and hyperfine structure analy- 
sis of the odd configurations in the lead atom. Dembczynski, 
J.; Rebel, H. (Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.). Inst. fuer Kernphysik). Nov 1983. 25p. 
NTIS (US Sales Only), PC A0O2/MF AOl1. File Number 
DE84751812. 

The fine- and hyperfine structure (hfs) analysis, on the basis 
of available experimental data, for the configuration 
6s76p6d+6s76p7s + 6s76p8s in PbI has been performed. The 
Slater integrals, spin-orbit parameters and the effective hfs one-elec- 
tron parameters have been determined. We find an off-diagonal 
core-polarization effect in the 6p6d+6p7s - space. Using the calcu- 
lated radial parameters, the values of the quadrupole for stable and 
radioactive Pb-nuclei have been determined from measured B-fac- 
tors of the 6p7s *P, state. In addition, a repulsion effect on the hfs 
sublevels with the same quantum number F has been investigated. 


44931 (LBL—18082) Effect of collision energy and vibra- 
tional excitation on endothermic ion-molecule reactions. 
Turner, T.P. (Lawrence Berkeley Lab., CA (USA)). Jul 
1984. Contract AC03-76SF00098. 86p. NTIS, PC A05/MF 
A01; GPO Dep. File Number DE84016892. 

Thesis. 

This thesis is divided into two major parts. In the first part 
an experimental study of proton and deuteron transfer in H2* + He 
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and HD* + He has been carried out as a function of kinetic and 
vibrational energy. The data gives evidence that at lower kinetic 
energies, the spectator stripping mechanism indeed plays an impor- 
tant role when H2* or HD* is vibrationally excited. The second 
half of this thesis examines the relative efficiencies between the ex- 
citation of C-C stretching vibration and collision energy on the pro- 
motion of the H atom transfer reaction of C:H2* + He — C:Hs* 
+ H. 


44932 (LBL—18185) Further development of a facility 
for channeling studies: application to lattice location. Lopes, 
D.R. (Lawrence Berkeley Lab., CA (USA)). Aug 1984. 
Contract AC03-76SF00098. 54p. NTIS, PC A04/MF AOl1; 
1; GPO Dep. File Number DE84016890. 

Portions are illegible in microfiche products; Thesis. 

Equipment modifications at the Lawrence Berkeley Labora- 
tory (LBL) Rutherford backscattering facility, including the addi- 
tion of a high precision goniometer, have been made to enhance the 
performance of channeling experiments. The angular divergence of 
the alpha particle beam was also reduced to <0.05° by improving 
the collimation. To demonstrate improved channeling capability an- 
gular scans were performed about the [100], [110], and [111] axial 
channels of a 3400 A (100) silicon membrane. Both the minimum 
yield, chi/sub min/, and the critical angle, psi/sub 1/2/, were con- 
sistent with accepted values. A preliminary investigation of the lat- 
tice location of cobalt on the (100) silicon surface was undertaken. 
Approximately 4.5 x 10'° Co atoms/cm? were electron beam depos- 
ited on a 3900 A, HF etched silicon membrane in a system using 
oilless pumps. Preliminary channeling data taken approximately one 
month later indicated a preferred site for approximately 16% of the 
cobalt atoms. Channeling data obtained six months later with the 
new goniometer showed no evidence for a preferred site. Room 
temperature oxidation between experiments was observed and is 
thought to have affected the location of the cobalt atoms. 33 refer- 
ences, 15 figures. 


44933 (N—83-34720) Theoretical studies of excited state 
energy transfer and radiative properties of transient species 
using MCSCF/CI methods. Final report. Yarkony, D.R. 
(Johns Hopkins Univ., Baltimore, MD (USA)). Dec 1982. 
12p. (AD-A—126795; AFOSR—83-0175TR). NTIS, PC 
A02/MF AOl1. 

The broad goal of this research program was to study excit- 
ed state chemistry, and electronic energy transfer and chemical 
energy redistribution proceses, using the methods of ab initio elec- 
tronic structure theory. Radioactive of metastable atomic species, 


electronic structure, bonding and optical properties of the alkaline 
earth oxides were studied. 


44934 (N—83-34723) Gordon conference on molecular 
electronic spectroscopy. Final report. Hochstrasser, R.M. 
(Rhode Island Univ., Kingston (USA)). 1982. 1lp. (AD-A— 
126823; AFOSR—83-0217TR; CONF-8208191—). NTIS, 
PC A02/MF AOl. 

From Gordon conference on molecular electronic spectros- 
copy; Wolfesboro, NH, USA (8 Aug 1982). 

Fields covered included the spectra and structure of small 
molecules and ions including laser techniques of high resolution 
spectroscopy. An important achievement was the bringing together 
of research workers condensed phases with those usually concerned 
with isolated molecule properties. Thus sessions were held on 
energy transfer and ultrahigh resolution spectroscopy in various 
types of solids and glasses, in addition to a number of lectures on 
intramolecular dynamics, photophysics and vibrational energy re- 
distribution. A complete session was devoted to multiphoton ioniza- 
tion spectroscopy of moderately large molecules. The topic of large 
molecule and cluster structure and dynamics was further brought 
out through the session on spectroscopy in supersonic jets. 


44935 (N—83-35366) Narrow 87Rb and 133Cs hyperfine 
transitions in evacuated wall-coated cells. Robinson, H.G:; 
Johnson, C.E. (Duke Univ., Durham, NC (USA)). Feb 
1983. 7p. NTIS, PC A99/MF AO1. 

An extension of work on wall-coated cells was made to in- 
clude observation by a triple resonance technique of the 0-0 hyper- 
fine transitions in 87Rb and 133Cs. Conventional RF excited lamps 
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were used. Interest in such cells is for possible application in atomic 


clocks. The Rb cell would appear to remain especially promising in 
this respect. 


44936 (N—83-36860) Atomic structure studies of semi- 
conductor-electrolyte, metal and vacuum interfaces. Gibson, 
W.M.; Dimmock, J.O. (State Univ. of New York, Albany 
(USA)). Jan 1982. 12p. (AD-A—129762). NTIS, PC A02/ 
MF AOl1. 

The ONR supported surface and interface structure program 
has two major parts: (1) ion channeling studies of surfaces and 
interfaces under Ultra High Vacuum (UHV) controlled conditions 
and (2) X-Ray Standing Wave Studies under non-UHV conditions. 
The ion scattering program has been particularly productive during 
this period following a three year period of development, training 
and constructing. A large number of publications and conference 
presentations was made and reprints for a number of these are at- 
tached so only the highlights of these studies will be mentioned. 


44937 (N—84-14262) Study of the CH2NOZ2 radical 
using a multiconfigurational self-consistent field approach. 
Final report, 15 June-1 September 1983. Mckee, M.L. (Air 
Force Academy, CO (USA)). Sep 1983. 26p. (AD-A— 
133815; FJISRL-TR—83-0009). NTIS, PC A03/MF AOI. 
The CH2NO2 radical is used as a model for first likely reac- 
tive species in the decomposition of high energy materials such as 
TNT (1,3,5-trinitrotoluene) or HMX (octahydro-1,3,5,7-tetraniro- 
1,3,5,6-Tetrazocine). Radical species can be observed in an ESR 
cavity during the inductive phase of decomposition; however, their 
identity is not clearly established. Semiempirical, single configura- 
tional, and eventually multiconfigurational ab initio calculations 
were carried out to determine the ground electronic state and the 
electronic distribution. Ab initio calculations based on a single con- 
figuration plus correlation could not distinguish the ground state. 
The MCSCF results indicate that the ground state is planar 2A 
state which results from the interaction of the planar 2B sub 1 and 
2A sub 2 states the cross at a common C sub 2V geometry and 
which leads to a favorable asymmetric distortion from C sub 2V 
symmetry to a lower C sub S symmetry. A similar distortion was 
observed by Davidson and coworkers for NO2. The 2A state is 
14.6 kcal/mol more stable than the 2B sub | state and 19.9 kcal/ 
mol stable than the 2A state. The staggered 2B sub 2 state which is 
the C sub 2V ground state is 6.8 kcal/mol higher than 2A state. 
The planar 2A ground state has considerable spin density on the 
carbon and some on one oxygen in agreement with ESR results. 


44938 (N—84-17529) Time development of a blast wave 
with shock heated electrons. Edgar, R.J.; Cox, D.P. (Wis- 
consin Univ., Madison (USA)). 1983. 45p. (NASA-CR— 
175364). NTIS, PC A03/MF AO1. 

Accurate approximations are presented for the time develop- 
ment of both edge conditions and internal structures of a blast 
wave with shock heated electrons, and equal ion and electron tem- 
peratures at the shock. The cases considered evolve in cavities with 
power law ambient densities (including the uniform ambient density 
case) and have negligible external pressure. Account is taken of 
possible saturation of the thermal conduction flux. The structures 
evolve smoothly to the adiabatic structures. 


44939 (N—84-18026) Two photon excitation as a tool for 
atmospheric and kinetic research. Final report, 1 June 1982- 
31 July 1983. Halpern, J.B. (Howard Univ., Washington, 
DC (USA)). Jul 1983. 15p. (NASA-CR—175378). NTIS, 
PC A02/MF AO1. 

Progress was made in the following areas: two photon exci- 
tation cross section of hydroxyl, marker fringe generation of deep 
UV and VUV radiation, and CN radiative lifetimes. 


44940 (N—84-19100) Effect of ion sputtering on interface 
chemistry and electrical properties of an GaAs (100) Schottky 
contacts. Wang, Y.X.; Holloway, P.H. (Florida Univ., 
Gainesville (USA)). Jan 1984. 30p. NTIS, PC A04/MF 
AOl. 


Auger and electron photoelectron spectroscopy were used 
to measure the extent of As depletion during 1 keV to 5 keV argon 
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sputtering of GaAs surfaces. This depletion was correlated with a 
general decrease in the barrier height of the rectifying Au contact 
deposited in situ. However, nondestructive angle resolved XPS 
measurements showed As was depleted at the outer surface more 
by 1 keV than 3 keV argon. These effects are explained based on a 
combined work effective work function model and creation of a 
donor like surface damage layer. The donor layer was correlated 
with As depletion by sputtering. Deep level trap formation and an- 
nealing of sputtering effects were studied. 


44941 (SAND—84-0861C) CO oxidation reaction on Rh: 
a pulsed-laser and imaging atom-probe study. Kellogg, G.L. 
(Sandia National Labs., Albuquerque, NM (USA)). 20 Jul 
1984. Contract AC04-76DP00789. 7p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE84016223. 

Portions are illegible in microfiche products. 

The CO oxidation reaction on Rh field-emitter surfaces has 
been investigated for both high-pressure and low-pressure condi- 
tions. In the high-pressure studies the Rh surface was heated to 500 
K in 1-2 Torr of O2./CO mixtures and was subsequently analyzed 
by imaging atom-probe mass spectroscopy. The detection of surface 
oxides only at O2/CO ratios in excess of 30/1 identifies oxide for- 
mation as the surface process responsible for deactivation of the re- 
action. In the low-pressure experiments the Rh surface was ana- 
lyzed by pulsed-laser atom-probe mass spectroscopy while the CO 
oxidation reaction was taking place. The electric field and tempera- 
ture dependence of the detected ion intensities indicated that the 
electric field does not strongly influence the CO oxidation reaction 
or the thermal desorption of CO. No indication of crystallographic 
specificity in the adsorption of oxygen or CO was observed. 


44942 Experimental investigation of resonances in reac- 
tive scattering: The F+Hp2 reaction. Neumark, D.M.; 
Wodtke, A.M.; Robinson, G.N.; Hayden, C.C.; Lee, Y.T. 
(Materials and Molecular Research Division, Lawrence 
Berkeley Laboratory and Department of Chemistry, Univer- 
sity of California, Berkeley, California 94720). Physical 
Review Letters; 53: No. 3, 226-229(16 Jul 1984). Contract 


AC03-76SF00098. 

The reaction F+ p-H2—-HF+H was studied in a high-resolu- 
tion crossed-molecular-beams experiment at a collision energy of 
1.84 kcal/mole. Center-of-mass translational energy and angular dis- 
tributions were determined for each product vibrational state. The 
v = 3 product showed intense forward scattering while the v = 2 
product was backward peaked. These results suggest that dynami- 
cal resonances play an important role in the reaction dynamics of 
this system. 


44943 Neutralization of a propagating intense ion beam 
in vacuum. Sudan, R.N. (Laboratory of Plasma Studies, Cor- 
nell University, Ithaca, New York 14853). Applied Physics 
Letters; 44: No. 10, 957-958(15 May 1984). Contract AS08- 
81DP40139. 

A simple analysis of the neutralization of an intense ion beam 
propagating in vacuum is presented which predicts the principal re- 
sults of previous numerical simulation and experiments. 


44944 Intense source of monochromatic electrons: Photo- 
emission from GaAs. Feigerle, C.S.; Pierce, D.T.; Seiler, A.; 
Celotta, R.J. (National Bureau of Standards, Washington, 
DC 20234). Applied Physics Letters; 44: No. 9, 866-868(1 
May 1984). 

Measurements of intensity and width of the energy distribu- 
tion for photoemission from negative electron affinity GaAs have 
been made as a function of surface preparation and temperature. 
Energy distributions as narrow as 31 meV (full width at half-maxi- 
mum) have been obtained. The measured currents are compared to 
those which are currently available by coupling thermionic cath- 
odes with electron monochromators and found to be at least 10 
times as intense for distributions of equivalent width. 


44945 Photoelectron spectrum and structure of B2On. 
Ruscic, B.M.; Curtiss, L.A.; Berkowitz, J. (Argonne Nation- 
al Laboratory, Argonne, Illinois 60439). Journal of Chemical 
Physics; 80: No. 9, 3962-3968(1 May 1984). Contract W-31- 
109-ENG-38. 
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The He I photoelectron spectrum of B2Oz is presented. A 
comparison of ab initio molecular orbital calculations and the ob- 
served spectrum provides the most conclusive evidence to date that 
the geometrical structure is D/sub infinityh/ O—B—B—O. Even 
though the experiment is conducted at 1200 °C, vibrational struc- 
ture is evident in the first two bands. A complex Franck—Condon 
fitting is used to infer the geometrical changes occurring when the 
various ionic states are formed. The results are in fairly good agree- 
ment with ASCF calculations. The orbital ordering in B2O2, 7/sub 
g/,7/sub u/,o/sub g/,o/sub u/ differs from that in the isoelec- 
tronic molecule C,Ne. 


44946 Dipole moment and hyperfine properties of the 
ground state and the C—H excited vibrational state of HCN. 
Ebenstein, W.L.; Muenter, J.S. (Department of Chemistry, 
University of Rochester, Rochester, New York 14627). 
Journal of Chemical Physics; 80: No. 9, 3989-3991(1 May 
1984). 

Radio frequency transitions have been measured in the J = 
1 rotational level of HCN for both the ground vibrational state and 
the first excited state of the C—H stretching mode using molecular 
beam electric resonance spectroscopy. The vibrationally excited 
state was populated with an infrared laser. The dipole moment and 
hyperfine properties for the ground and excited states are <p> 000 
= 2.985 188(3)D, <p>on1 = 3.017 408(4)D, <eQq>o0 = - 
4707.83(6) kHz, <eQq>o01 = -4661.39(8) kHz, <C/sub N/>o00 = 
10.13(2) kHz, <C/sub N/>o01 = 10.06(3) kHz, <C/sub H/>o00 
= -4.35(5) kHz, <C/sub H/> = -4.21(3) kHz. 


44947 Vibrational dipole moment function of HCN. 
DeLeon, R.L.; Muenter, J.S. (Department of Chemistry, 
University of Rochester, Rochester, New York 14627). 
Journal of Chemical Physics; 80: No. 9, 3992-3999(1 May 
1984). 

Dipole moment measurements for the 100 and O11 excited 
vibrational states of HCN are presented. These, and previously 
measured, dipole moments are combined with infrared intensity 
measurements to obtain dipole moment functions for HCN in both 
normal and internal coordinate systems. The dipole moment results 
are < p>100 = 2.980 53(6), < w>oi = 2.976 9(7), and p/sub e/ 
= 3.016 D. The first dipole derivatives with respect to normal co- 
ordinates, from IR intensities, are pi = +0.0029, pe = +0.178, 
and ps = +0.1111 D. These results plus the vibrational depend- 
ence of the dipole moments give the following second derivatives: 
pu = -0.003 38, pe = -0.0251, pss = +0.0012 D. Dipole mo- 
ments of several states of DCN are calculated and are in excellent 
agreement with experimental results. 


44948 H+D, reaction dynamics. Determination of the 
product state distributions at a collision energy of 1.3 eV. 
Marinero, E.E.; Rettner, C.T.; Zare, R.N. (Department of 
Chemistry, Stanford University, Stanford, California 94305). 
Journal of Chemical Physics; 80: No. 9, 4142-4156(1 May 
1984). 

Two-photon resonance, three-photon ionization has been 
used to determine the HD product internal state distribution formed 
by the reaction of fast H atoms with thermal D2 molecules. A mix- 
ture of HI and Dz is irradiated by a 266 nm laser pulse to dissociate 
the former, giving a center-of-mass collision energy of about 1.30 
+- 0.04 eV for H+Dnz. After a sufficiently short delay to ensure 
essentially collision-free conditions, a second laser is fired which 
causes multiphoton ionization of individual HD quantum states as 
well as D atoms, depending upon the choice of wavelength. Reac- 
tion occurs in a well-defined effusive flow which emerges from a 
glass orifice placed between the acceleration plates of a differential- 
ly pumped time-of-flight mass spectrometer. Ion signals are refer- 
enced to those obtained from HD or D produced in an auxiliary 
microwave discharge. Relative formation rates are reported for 
HD(v = 1, J = 0—6) and HD(v = 2, J = 0—6). Nascent D atoms 
are also observed and an upper limit is placed on the production of 
HD(v = 3). Rotational surprisal plots are found to be linear for the 
HD product state distribution yielding a slope of 6/sub R/ = 5.1 
for HD(v = 1) and @0/sub R/ = 4.7 for HD(v = 2). These are 
extrapolated to provide full distributions for HD(v = 0—2, J = 
0—6). The present product state distributions are compared with 
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the recent experimental data of Gerrity and Valentini as well as 
with the quasiclassical trajectory calculations of Blais and Truhlar. 


44949 Rotational energy surfaces and high-J eigenvalue 
structure of polyatomic molecules. Harter, W.G.; Patterson, 
C.W. (School of Physics, Georgia Institute of Technology, 
Atlanta, Georgia 30332). Journal of Chemical Physics; 80: 
No. 9, 4241-4261(1 May 1984). 

A rotational analog of the vibrational potential energy sur- 
face is introduced for describing the rotational fine structure of po- 
lyatomic molecules. Classical trajectcries on rotational energy (RE) 
surfaces are related to quantum rotational eigenvalue structure. In- 
terpretation of RE surfaces shows how very different types of mol- 
ecules may undergo dynamical symmetry breaking and a corre- 
sponding clustering of rotational energy sublevels for high angular 
momentum (J>10). Cluster splitting and spacing are calculated 
using semiclassical quantization methods. Some consequences of dy- 
namical symmetry breaking such as mixing of nuclear spin species 
are discussed qualitatively. 


44950 Vinylidene: Potential energy surface and unimole- 
cular reaction dynamics. Carrington, T. Jr.; Hubbard, L.M.; 
Schaefer, H.F. III; Miller, W.H. (Department of Chemistry 
and Materials and Molecular Research Division, Lawrence 
Berkeley Laboratory, University of California, Berkeley, 
California 94720). Journal of Chemical Physics; 80: No. 9, 
4347-4354(1 May 1984). 

New quantum chemistry calculations (with a triple zeta plus 
polarization basis set, and a single and double configuration interac- 
tion) have been carried out to determine the equilibrium points and 
the transition state for the vinylidene (H2C = C:)}— acetylene (HCe- 
quivalentCH) isomerization. A classical barrier height (i.e., with no 
zero point energy effects) of 6.3 kcal/mol is obtained, and applica- 
tion of the Davidson correction for unlinked clusters reduces this to 
5.4 kcal/mol. Our best estimate is that the true classical barrier lies 
in the range 2—4 kcal/mol. The dynamics of the vinylidene/acety- 
lene isomerization is described with the framework of the reaction 
path Hamiltonian. The lifetime of vinylidene (in its ground vibra- 
tional state) with respect to this process is calculated to be 0.24 to 
4.6 ps for a classical barrier of 2 to 4 kcal/mol. This lifetime de- 
creases by a factor of ~2 if one quantum of the CH scissors mode 
of vinylidene is excited, but is predicted to increase somewhat if a 
quantum of the C—C stretch is excited. These results are all con- 
sistent with the recent experimental observation of vinylidene via 
photodetachment of C2H™ 2. 


44951 Electron—ion recombination in water vapor. 
Morgan, W.L. (Lawrence Livermore National Laboratory, 
University of California, Livermore, California 94550). Jour- 
nal of Chemical Physics; 80: No. 9, 4564-4565(1 May 1984). 

A Monte Carlo simulation of electron—ion recombination in 
the presence of water vapor has been performed. The calculations 
cover a range of H2O densities and are in agreement with published 
low density experimental results. It is found that inelastic collisions 
of electrons with H2O rotational and vibrational modes enhance 
both the two-body (dissociative recombination) and the three-body 
recombination rate coefficients. 


44952 Electron energy loss spectroscopy of molecular flu- 
orine. Wang, R.; Wang, Z.; Dillon, M.A.; Spence, D. (Ar- 
gonne National Laboratory, Argonne, Illinois 60439). Jour- 
nal of Chemical Physics; 80: No. 8, 3574-3579(15 Apr 1984). 
Contract W-31-109-ENG-38. 

We have obtained electron energy loss spectra in molecular 
fluorine in the energy-loss range 6—24 eV at scattering angles be- 
tween 3 ° and 9 ° for an incident electron energy of 200 eV. For 
energy losses above 11.5 eV, our spectra are in excellent agreement 
with earlier electron scattering and photoabsorption measurements 
and we resolve for the first time the vibrational levels of the F 'Pi/ 
sub g/ parity forbidden state, which is the lowest Rydberg state of 
F, and serves as the lower level of the orange emission band 
system. We are able to unambiguously reassign vibrational quantum 
numbers to the F 'Pi/sub g/ state, which have been in doubt for 
several decades. In the region 5—11.5 eV, of particular interest to 
F, laser modeling, we are unable to find any electronic transition 
which cannot be attributed to minor, identifiable, impurities known 
to exist in Fo. 
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44953 Measurements of the electric dipole polarizabilities 
of the alkali halide dimers. Kremens, R.; Bederson, B.; Ja- 
duszliwer, B.; Stockdale, J.; Tino, A. (Department of Phys- 
ics, New York University, New York, New York 10003). 
a of Chemical Physics; 80: No. 8, 3580-3585(15 Apr 
We report the first measurements of the average electric 
dipole polarizabilities of five alkali halide dimers. A combined mon- 
omer—dimer molecular beam deflection pattern in an inhomogen- 
eous electric field is subject to an appropriate computational analy- 
sis to extract the polarizabilities. A simple combination of bond and 
effective ionic models to estimate the polarizabilities gives reason- 
ably good agreement with the measured values. The values are, in 
units of 10°% cm%, (DF(2: 25.3 +- 3.2; (KDI: 28.6 +- 3.0; 
(RbCI)2:43.4 +- 4.2; (CsCl)2:36.6 +- 5.0; (CsF)2:21.2 +- 2.6. 


44954 Measurement of electron polarization of optically 
pumped sodium atoms. Mori, Y.; Ikegami, K.; Takagi, A.; 
Fukumoto, S.; Cornelius, W.D. (National Lab. for High 
Energy Physics, Oho, Ibaraki, Japan). Nuclear Instruments 
and Methods in Physics Research, Section A: Accelerators, 
Spectrometers, Detectors, and Associated Equipment; 220: No. 
2/3, 264-269(1 Mar 1984). 

The electron-spin polarization of optically pumped sodium 
atoms for a polarized H™ ion source was measured by a Faraday 
rotation method. This paper presents the theory of this scheme and 
some experimental results which have been obtained so far. When 
two pumping lasers were used, a sodium electron-spin polarization 
of about 90% was obtained at a target thickness of 1 x 107° n/cm? 


44955 Resonant mesonic-molecule formation in muon- 
catalyzed D-T fusion. Leon, M. (Los Alamos National Labo- 
ratory, Los Alamos, New Mexico 87545). Physical Review 
Letters; 52: No. 8, 605-608(20 Feb 1984). 

In the resonant formation of DTp mesonic molecules, the in- 
coming orbital and molecular angular momenta contribute in an es- 
sential way. The earlier calculation fo Vinitsky et al. for the reso- 
nant molecular formation rate is generalized to incorporate these ef- 
fects, and the resultant contributions of hundreds of resonances are 
included. The muon cycling rate is calculated and compared with 
recent experimental results. 


44956 Polarization of fast atomic beams by ‘collisional 
pumping’: A proposal for production of intense polarized 
beams. Anderson, L.W.; Kaplan, S.N.; Pyle, R.V.; Ruby, L.; 
Schlachter, A.S.; Stearns, J.W. (Lawrence Berkeley Labora- 
tory, University of California, Berkeley, California 94720). 
Physical Review Letters; 52: No. 8, 609-612(20 Feb 1984). 
Contract AC03-76SF00098. 

Production of nuclear-spin—polarized atoms by “collisional 
pumping” is proposed. Collisional pumping utilizes a succession of 
charge-transfer collisions between a fast ion or atom beam and a 
thick electron-spin—polarized target to polarize the beam. Calcula- 
tional results are presented for 20-keV/u H or D ions or atoms inci- 
dent on a polarized target. The process appears to have unique ca- 
pabilities for polarizing fast H, D, T, and perhaps other nuclei, with 
the possibility of producing ampere currents. 


44957 Correlated two-electron effects in highly charged 
ion-atom collisions: Transfer ionization and transfer excita- 
tion in 20-MeV Au'* VHe collisions. Andersen, L.H.; Frost, 
M.; Hvelplund, P.; Knudsen, H.; Datz, S. (Institute of Phys- 
ics, University of Aarhus, DK-8000 Aarhus C, Denmark). 
Physical Review Letters; 52: No. 7, 518-521(13 Feb 1984). 
Contract W-7405-ENG-26. 

The emission of electrons in the forward direction in colli- 
sions of Au'** with He has been studied in coincidence with final 
projectile charge state. The large transfer-ionization cross section 
observed can be accounted for by transfer of two electrons to a 
highly correlated state on the ion followed by loss of one electron 
to the continuum. Autoionization lines are observed which are due 
to transfer plus excitation. 
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44958 Explanation of the anomalous peak observed in 
He-atom scattering from Ag(111). Bortolani, V.; Franchini, 
A.; Nizzoli, F.; Santoro, G. (Dipartimento di Fisica, Univer- 
sita di Modena and Gruppo Nazionale Struttura della Mate- 
ria, I-41100 Modena, Italy). Physical Review Letters; 52: No. 
6, 429-432(6 Feb 1984). 

The inelastic He/Ag(111) cross section has been evaluated in 
the one-phonon distorted-wave Born approximation. The authors 
use an atom-surface potential made up by a repulsive part derived 
from a superposition of atomic charges and by the attractive van 
der Waals interaction. The surface phonon density of states is eval- 
uated within a force-constants parametrization of the bulk dynam- 
ics. By changing the surface force constants the authors are able to 
explain all the salient features appearing in the experimental time- 
of-flight spectra. 


44959 Electron capture by U°'* and U%™ and ionization 
of U®%* and U%*. Gould, H.; Greiner, D.; Lindstrom, P.; 
Symons, T.J.M.; Crawford, H. (Materials and Molecular 
Research Division, 71-259 Lawrence Berkeley Laboratory, 
University of California, Berkeley, California 94720). Physi- 
cal Review Letters; 52: No. 3, 180-183(16 Jan 1984). Contract 
AC03-76SF00098. 

Experimental cross sectons at energies of 962 and 437 MeV/ 
nucleon are reported for U%* arrow-right-leftU®* and U®"* arrow- 
right-leftU°™* in Mylar, Cu, and Ta, as well as equilibrium charge- 
state distributions in these materials. At 962 MeV/nucleon a beam 
containing over 85% bare U®** nuclei is obtained. 


44960 General cases of the pseudoquadrupole interaction 
in ‘Tm. Noakes, D.R.; Shenoy, G.K. (Argonne National 
Lab., IL (USA)). Hyperfine Interactions; 16: No. 1-4, 1029- 
1031(Dec 1983). (CONF-830779—). 

From 6. international conference on hyperfine interactions; 
Groningen, Netherlands (4 Jul 1983). 

Clauser and Moessbauer showed that the second order (in 
perturbation theory) magnetic hyperfine interaction, the so called 
‘pseudoquadrupole interaction’, in the *°Tm Moessbauer effect can 
produce apparent isomer shifts. While they assumed two isolated 
singlets and simplified the coupling, the authors show that the 
second order magnetic hyperfine coupling can be observed in gen- 
eral for any kind of crystalline electric field (CEF) wavefunctions, 
and that the coupling between many states must often be consid- 
ered in calculating it. Furthermore since the first order magnetic 
coupling of the excited CEF states is important, the interaction is 
best accounted for by diagonalization of the full magnetic hyperfine 
and CEF Hamiltonian. Examples of the effects that may occur are 
presented. 


44961 Study of the autoionizing states of the hydrogen 
atom in intense magnetic fields by the complex coordinate 
coupled-channel formalism. Bhattacharya, S.K.; Chu, S.I. 
(Univ. of Kansas, Lawrence). Journal of Physics B: Atomic 
and Molecular Physics; 16: L471-L477(28 Aug 1983). Con- 
tract AC02-80ER 10748. 

The study is formulated as a complex coordinate coupled- 
channel problem by designating each channel by a Landau quantum 
number that characterizes a set of Coulomb levels below its contin- 
uum threshold. For magnetic fields in the range of 4.70 x 10 to the 
9th to 1.175 x 10 to the 12th G, calculations are made of the posi- 
tions and widths of several autoionizing resonances below the first 
two excited Landau thresholds. A table is included giving the con- 
vergence of the resonance energies and widths with respect to the 
number of Landau channels included in the complex coordinate 
coupled-channel calculations. 21 references. 
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44962 (CONF-840874—1) Momentum distributions in su- 
perfluid helium: bose condensate fraction. Sokol, P.E.; Sim- 
mons, R.O.; Price, D.L.; Hilleke, R.O. (Illinois Univ., 
Urbana (USA). Dept. of Physics; Argonne National Lab., 
IL (USA)). 9 Aug 1984. Contract AC02-76ERO01198;W-31- 
109-ENG-38. 4p. NTIS, PC A02/MF AO1; 1; GPO Dep. 
File Number DE84014676. 
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From Symposium on neutron scattering; Berlin, F.R. Ger- 
many (9 Aug 1984). 

Portions are illegible in microfiche products. 

We have measured the momentum distributions in superfluid 
and normal Helium 4 at identical densities using inelastic neutron 
scattering as a function of temperature and density. At large 
enough momentum transfers Q the Impulse Approximation is valid 
and the single particle momentum distribution n(anti p) can be ex- 
tracted from the inelastic scattering spectrum. Results are reported. 


(WHK) 


44963 (N—83-31699) Thermal conductivity measurement 
on fluids under microgravity using holographic interfero- 
metry. Wanders, K.; Goerler, G.; Steinbichler, H. (Deutsche 
Forschungs- und Versuchsanstalt fuer Luft- und Raumfahrt 
e.V., Koeln (Germany, F.R.)). Jun 1983. 6p. NTIS, PC 
A19/MF AOl1. 

Transient hot-wire and holographic interferometer investiga- 
tion of thermal conductivity in fluids on board Spacelab is pro- 
posed. The principles of the techniques are outlined and ground 
based simulations of microgravity investigations are described. The 
benefits of eliminating the effects of convection are discussed. Sili- 
cone oil is advocated for microgravity simulation. (ESA) 


44964 (N—83-33103) Comparison of flow rates and pres- 
sure profiles for N-sequential inlets and three related seal 
configurations. Hendricks, R.C. (National Aeronautics and 
Space Administration, Cleveland, OH (USA). Lewis Re- 
search Center). Aug 1983. 15p. (NASA-TM—83442; E— 
1741; CONF-830841—3). NTIS, PC A02/MF AO1. 

From Cryogenic engineering conference; Colorado Springs, 
CO, USA (15 Aug 1983). 

Experimental and analytical results are presented for choked 
flows of fluid nitrogen over a range of reduced inlet stagnation 
temperatures (from 0.67 to ambient) and reduced inlet stagnation 
pressures to 2. Flow rate and pressure profile comparisons are 
made between N aligned sequential orifice inlets, a 33-tooth laby- 
rinth seal, a 3-step seal, a cylindrical seals and the classic venturi. 
Seal effectiveness appears strongly dependent on upstream losses 
and geometry configuration. 


44965 (N—83-33105) Numerical analysis of turbulent co- 
axial flow with internal heat generation. Lin, A.; Weinstein, 
H. (City Coll., New York (USA)). Jan 1981. 88p. (NASA- 
CR—172633). NTIS, PC A05/MF AOI. 

A computational method with which to obtain a physical un- 
derstanding of the turbulent field of two coaxial jets entering an 
axisymmetric chamber is developed. Even the laminar field of this 
flow is quite complicated. This is due to the many different do- 
mains which exist in the field especially in the entrance region. 
Physically, three regions may be identified: the wall region, the ini- 
tial region near the axis of symmetry and the mixing region. Ad- 
vancing downstream, these regions change relative size with the 
ratio of the two jets’ mass fluxes as the main parameter. The turbu- 
lent field of these flows is much more complicated due to the dif- 


‘ference in the effective transport coefficients and turbulence level 


from region to region. However, being aware beforehand of the 
complications and the different regions of this field, the appropriate 
turbulence model and numerical scheme can be adjusted to treat 
the problem. 


44966 (N—83-34840) Fourth order energy and potential 
entropy conserving difference scheme. Final report, Septem- 
ber 1978-September 1981. Takano, K.; Wurtele, M.G. (Cali- 
fornia Univ., Los Angeles (USA)). Jun 1982. 87p. (AD-A— 
126626; AFGL-TR—82-0205). NTIS, PC A05/MF AOl1. 

A horizontal difference scheme that conserves both potential 
enstrophy and energy for general flow and, in addition, yields 
fourth-order accuracy for the advection of potential vorticity in 
case of nondivergent flow, is derived for the shallow water equa- 
tions on the staggered grid as a simple extension of the second- 
order potential enstrophy and energy conserving scheme presented 
by Arakawa and Lamb (1981). This fourth-order scheme is derived 
both for a Cartesian grid and for a spherical grid. Comparison by 
means of numerical experiments between the newly derived scheme 
and the second-order scheme showed the distinct advantage of the 





5985 / ERA-9/21 


new scheme in giving better development and faster moving speed 
of the law. 


44967 (N—84-15449) Introduction to turbulent shear 
flows. Ligrani, P.M. (Imperial Coll. of Science and Technol- 
ogy, London (UK)). 1983. 44p. NTIS, PC A23/MF AOI. 

Classification of turbulent shear flows, equations governing 
fluid motions, and eddy viscosity closure models of turbulence are 
discussed. Flow visualization, hot-wire anemometry, laser Doppler 
velocimetry, and conditional sampling techniques are described. 
Wall flow measurement is considered. (ESA) 


44968 (N—84-15450) Experimental techniques for free 
edges of turbulent flows. Comte-Bellot, G.; Morel, R. (Ecole 
Centrale Lyonnaise, 69 - Ecully (France)). 1983. 32p. NTIS, 
PC A23/MF AO1. 

Statistical properties for investigating free turbulent edges, 
detection of turbulent status, and flow visualization and image proc- 
essing are discussed. Vorticity metering, laser Doppler velocimetry, 
and thermal and other scalar tagging are described. Enhancement 
of signal discriminatory capability, smoothing indicator signals, and 
threshold levels are considered. Intermittency factor distribution, 
zone averages of velocity components, local convection velocity of 
the interface, point averages of shear stress in bulges, reconstructed 
flow fields, and the entrainment of ambient fluid are illustrated. 
(ESA) 


44969 (N—84-16043) Report on superfluid helium flow 
through porous plugs for space science applications. Mason, 
F.C. (Middle Tennessee State Univ., Murfreesboro (USA)). 
Dec 1983. 20p. NTIS, PC A99/MF A0O1. 

As a background for the study of the nature of superfluid 
helium flow through porous plugs for other space science uses, pre- 
liminary tests on various plugs of a given material, diameter, height, 
and filtration grade have been performed. Two characteristics of 
the plugs, pore size and number of channels, have been determined 
by the bubble test and warm flow test of helium gas through the 
plugs, respectively. Tests on the flow of He II through the plugs 
have also been performed. An obvious feature of the results of 
these tests is that for isothermal measurements of pressure versus 
mass flow rate below approximately 2.10 K, the flow is separated 
into two different regimes, indicative of the occurrence of a critical 
phenomenon. 


44970 (N—84-16489) Rotational CARS application to si- 
multaneous and multiple-point temperature and concentration 
determination in a turbulent flow. Final Report, 1 Mar. 1980- 
28 Feb. 1983. Snow, J.B.; Murphy, D.V.; Chang, R.K. (Yale 
Univ., New Haven, CT (USA)). Feb 1983. 159p. (NASA- 
CR—17534). NTIS, PC A08/MF AO1. 

Coherent anti-Stokes Raman scattering (CARS) from the 
pure rotational Raman lines of N2 is employed to measure the in- 
stantaneous (approximately 10 ns) rotational temperature of N2 gas 
at room temperature and below with good spatial resolution (0.2 x 
0.2 x 3.0 cu mm). A broad bandwidth dye laser is used to obtain 
the entire rotational spectrum from a single laser pulse. The CARS 
signal is then dispersed by a spectrograph and recorded on an opti- 
cal multichannel analyzer. A best fit temperature is found in several 
seconds with the aid of a computer for each experimental spectrum 
by a least squares comparison with calculated spectra. The model 
used to calculate the theoretical spectra incorporates the tempera- 
ture and pressure dependence of the pressure-broadened rotational 
Raman lines, includes the nonresonant background susceptibility, 
and assumes that the pump laser has a finite linewidth. Tempera- 
tures are fit to experimental spectra recorded over the temperature 
range of 135 to 296 K, and over the pressure range of .13 to 15.3 
atm. 


44971 (N—84-17519) Photodiagnostics of turbulent flows 


using laser-induced fluorescence. Final report, 1 October 
1982-30 September 1983. Bershader, D.; Gross, K.P. (Stan- 
ford Univ., CA (USA)). Dec 1983. 32p. (NASA-CR— 
166546). NTIS, PC A03/MF AOl1. 

An optical probe technique that will allow remote measure- 
ments of temperature (and density), along with their time depend- 
ent fiuctuations, to be made in a supersonic turbulent wind tunnel 
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flow was developed. Laser-induced fluorescence from nitric oxide 
which was seeded into the flowing gas medium (nitrogen) at low 
concentrations was used. The fluorescence emission intensity fol- 
lowing laser excitation of the nitric oxide (NO) ground state rota- 
tional levels is then related to thermodynamic quantities of the bulk 
fluid. 


44972 Bifurcations of a forced magnetic oscillator near 
points of resonance. Bryant, P.; Jeffries, C. (Department of 
Physics, University of California, Berkeley, California 94720 
and MMRD, Lawrence Berkeley Laboratory, Berkeley, 
California 94720). Physical Review Letters; 53: No. 3, 250- 
253(16 Jul 1984). Contract AC03-76SF00098. 

We study a forced symmetric oscillator containing a satura- 
ble inductor with magnetic hysteresis, approximated by a noninver- 
tible map of the plane. The system displays a Hopf bifurcation to 
quasiperiodicity, entrainment horns, and chaos. Behavior near 
points of resonance (weak and strong) is found to correspond well 
with Arnold’s theory. Within an entrainment horn, we observe 
symmetry breaking, period doubling, and complementary band 
merging. The symmetry behavior is explained by use of the concept 
of half-cycle map. 


44973 Finite analytic numerical method for unsteady two- 
dimensional Navier-Stokes equations. Chen, C.; Chen, H. 
(Energy Division and Iowa Institute of Hydraulic Research, 
University of Iowa, Iowa City, Iowa 52242). Journal of 
Computational Physics; 53: No. 2, 209-239(Feb 1984). Con- 
tract AC02-79ER10515. 

The main purpose of this paper is to develop a finite analytic 
(FA) numerical solution for unsteady two-dimensional Navier- 
Stokes equations. The FA method utilizes the analytic solution in a 
small local element to formulate the algebraic representation of par- 
tial differential equations. In this study the combination of linear 
and exponential functions that satisfy the governing equation is 
adopted as the boundary function, thereby improving the accuracy 
of the finite analytic solution. Two flows, one a starting cavity flow 
and the other a vortex shedding flow behind a rectangular block, 
are solved by the FA method. The starting square cavity flow is 
solved for Reynolds numbers of 400, 1000, and 2000 to show the 
accuracy and stability of the FA solution. The FA solution for flow 
over a rectangular block (H x H/4) predicts the Strouhal number 
for Reynolds numbers of 100 and 500 to be 0.156 and 0.125. Details 
of the flow patterns are given. In addition to streamlines and vor- 
ticity distribution, rest-streamlines are given to illustrate the vortex 
motion downstream of the block. 


44974 Lagrangian method for the shallow water equations 
based on a Voronoi mesh—one dimensional results. Augen- 
baum, J.M. (Courant Institute of Mathematical Sciences, 
New York University, New York, New York 10012). Jour- 
nal of Computational Physics; 53: No. 2, 240-265(Feb 1984). 
Contract AC02-76ER03077. 

A Lagrangian method for the Shallow Water equations in 
one dimension is presented. The method is based on the following 
idea. Place N points on a line to represent the fluid. Each point 
represent all the fluid that is closer to this point than to any other. 
This partitions the line into intervals. The principle of Least Action 
yields a set of difference equations which can be easily solved at 
each time step to give new values for the height and velocity of the 
fluid particles in each interval. The points are then moved to their 
new locations and the intervals reconstructed. In the event that two 
points get too close to each other, consider the points to have col- 
lided. The collision is treated as an inelastic collision and the two 
points are merged into one, according to certain conservation laws. 
It is then possible to handle flows with shocks by modelling a 
shock as a collision between two particles. That is, a shock is 
thought of as one fluid particle overtaking another one and collid- 
ing with it. The results of this method on the Dam-Breaking prob- 
lem are presented. The solution is compared to the exact solution 
and to a solution by the Random Choice Method. 
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44975 Ekman matching condition in a partially filled, 
rapidly rotating cylinder. Ribando, R.J.; Shadday, M.A. Jr. 
(Department of Mechanical and Aerospace Engineering, 
Research Laboratoires for the Engineering Sciences, School 
of Engineering and Applied Science, University of Virginia, 
Charlottesville, Virginia 22901). Journal of Computational 
Physics; 53: No. 2, 266-330(Feb 1984). Contract ACO05- 
820R20900. 

The use of an analytical matching condition in lieu of grid 
refinement and direct application of the no-slip boundary condition 
in a finite-difference calculation is considered for the case of a par- 
tially filled, rapidly rotating cylinder. The right circular cylinder is 
rotating fast enough that the liquid-air interface is nearly vertical. A 
non-wheel-flow velocity is induced by the differential rotation of 
the top lid. For the flow conditions of interest, the Ekman bounda- 
ry layers on the horizontal surfaces are quite thin and their resolu- 
tion using a very fine mesh makes the overall calulation very time- 
consuming and costly. We discuss the appropriate form of the 
Ekman matching condition, which has been widely used in rotating 
flow theory, to the case of a cylinder which is only partially full, 
and the fully implicit implementation of that condition into a MAC- 
derived, time-marching finite-difference calculation. The resulting 
algorithm is stable and efficient and the results compare quite well 
with calculations made using grid refinement and direct application 
of th no-slip condition and with recently published LDV measure- 
ments. 


44976 Annual review of fluid mechanics. Volume 16. Van 
Dyke, M.; Wehausen, J.V.; Lumley, J.L. Palo Alto, CA; 
Annual Reviews, Incorporated (1984). 455p. 

Selected topics in fluid mechanics are examined in reviews 
of recent theoretical and experimental research. Graphs, diagrams, 
drawings, and photographs taken from and/or summarizing the 
publications surveyed are provided. Topics discussed include wave 
action and wave/mean-flow interaction, numerical simulation of 
turbulent flows, nonlinear interactions in liquid He II, secondary 
flow in curved open channels, vortex shedding from oscillating 
bluff bodies, optical techniques, aeroacoustics of turbulent shear 
flows, supercritical-wing design, and perturbed free shear layers. 


44977 Nonlinear interactions in the fluid mechanics of 
helium II. Liepmann, H.W.; Laguna, G.A. (California Inst. 
of Tech., Pasadena). pp 139-177 of Annual review of fluid 
mechanics. Volume 16. Palo Alto, CA; Annual Reviews, In- 
corporated (1984). 

Recent work on counterflow jets and shock waves in liquid 
He II is reviewed, with a focus on experimental investigations per- 
formed at the Graduate Aeronautical Laboratories, California Insti- 
tute of Technology. Liquid He is treated as a fluid described by the 
two-fluid thermodynamic/dynamic equations of London and 
Landau, neglecting the dissipative terms. Topics surveyed include 
mutual friction and Gorter-Mellink force, temperature-gradient and 
attenuation measurements, calculation of second-sound attenuation, 
velocity-sensitive phase measurements, photographs of a jet, shock- 
wave characteristics and jump conditions, shock tubes, and shock 
waves and the breakdown of superfluidity. Graphs, tables, appara- 
tus drawings, and photographs are provided, and future research 
goals are proposed. 43 references. 
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44978 (JINR—D-2,4-83-179) 15. International school on 
high energy physics for young scientists. Aref'eva, I.Y. (Joint 
Inst. for Nuclear Research, Dubna (USSR)). 1983. 509p. 
(CONF-8211156—). NTIS (US Sales Only), PC A22/MF 
AO01. File Number DE84780537. 


From 15. international school on high energy physics for 
young scientists; Dubna, USSR (23 Nov 1982). 


Separate entries were made in the data base for the papers 
presented. (WHK) 
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44979 (AC-Intern—81/02) Detection of the F meson pro- 
duction in the e* e~ -annihilation at a c.m. energy at 4.4 GeV. 
Brandelik, R. (Technische Hochschule Aachen (Germany, 
F.R.); Technische Hochschule Aachen (Germany, F.R.). 
Mathematisch-Naturwissenschaftliche | Fakultaet). 1981. 
144p. (In German). NTIS (US Sales Only), PC A07/MF 
AO1. File Number DE84752096. 

The aim of this thesis had been to detect the F mesons via 
their decay into eta mesons. For this the eta rate between 4 and 5 
GeV c.m. energy had been determined via the decay of the eta 
mesons into two photons. Energy and direction of the decay pho- 
tons had been measured in the interior detector of DASP. As result 
of the analysis three c.m. energy intervals resulted with eta rates 
different from zero. An exceptionally evident eta signal of 
sigmasub(eta) = (5.15 +- 1.65)nb+-40% syst. error was measured 
for c.m. energies around 4.42 GeV and yielded thereby a first evi- 
dence for the F production. The detection of the F production re- 
sulted finally also in this energy interval from the measurement of 
the exclusive decay Fsup(+-)->sup(+-)eta. From the additional 
detection of a correlation between produced eta mesons and low 
energy photons ysub(L) (Ey <= 140 MeV) in the energy range 
around 4.42 GeV the favoured production of the vector particle 
Fsup(*) via the reactions e*e~ ->F* Fsup(-*) respectively e* e™ - 
>Fsup(+*)Fsup(-*) was concluded. Thereby finally via a kinemat- 
ic fit the detection of 6 events succeeded over a background of 0.2 
events from e* e ->F* Fsup(-*) respectively ete'- 
>Fsup(+*)Fsup(-*) and Fsup(*)->ysub(L)F, Fsup(+-)->sup(+- 
)eta,eta->2y. Thereby the mass of F and Fsup(*) was determined 
to msub(F) = (2.04 +- 0.06)GeV and msub(F*) = (2.15 +- 
0.06)MeV. The cross section for the 6 signal events was estimated 
to sigma(e* e~ ->F* Fsup(-*))xB.R. (Fsup(+-)->7sup(+-)eta) = 
(0.41 +- 0.18)nb +-40% syst. error. 


44980 (BNL—34944) Report of the PSSC Theory Group. 
Paige, F.E. (Brookhaven National Lab., Upton, NY (USA)). 
1984. Contract AC02-76CH00016. 34p. (CONF-8404176— 
1). NTIS, PC A03/MF AOl1; 1; GPO Dep. File Number 
DE84014550. 

From Physics of the superconducting super collider meeting; 
Batavia, IL, USA (1 Apr 1984). 

Portions are illegible in microfiche products. 

The physics motivation for the SSC is reviewed. The phys- 
ics assumptions used in the ISAJET Monte Carlo program for pp 
and p anti p interactions are summarized. Some general properties 
of events at SSC energies are described. 36 references. 


44981 (BONN-HE—84-06) Two-photon physics at e* e~ 
storage rings. Kolanoski, H. (Bonn Univ. (Germany, F.R.). 
Physikalisches Inst.). Feb 1984. 226p. NTIS (US Sales 
Only), PC All/MF AO1. File Number DE84751964. 

This report reviews the experimental status of two-photon 
physics and discusses to what extent the theoretical predictions for 
two-photon reactions have been corroborated by experiment. 


44982 (CONF-840757—6) Study of the reaction yp — 
rho” A** at 20 GeV. (Stanford Linear Accelerator Center, 
CA (USA)). 26 Jun 1984. Contract AS05-76ER03065. 18p. 
NTIS, PC A02; 3; GPO Dep. File Number DE84016387. 

From 22. international conference on high energy physics; 
Leipzig, German D.R. (19 Jul 1984). 

Paper copy only, copy does not permit microfiche produc- 
tion. 

A clean sample of yp — rho~ A** events has been isolated 
in a hydrogen bubble chamber experiment having a sensitivity of 
2.4 events/nb. The experiment uses a narrow band, 20 GeV photon 
beam produced by backscattering laser light from the Stanford 
Linear Accelerator’s electron beam. A large lead-glass photon de- 
tector was used to measure 7r°’s from the rho” — 7 7° decays. 
We study the s and t dependence of the yp — rho™ A** production 
process and the spin density matrix elements for the decay of the 
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A**. These data show that this reaction is not mediated by pure 
one pion exchange. This result brings in doubt previous measure- 
ments of the rho — my decay width which use a one pion ex- 
change analysis of the yp — rho™ A** reaction. 14 references. 


44983 (DESY—83-130) Jet production and fragmentation 
in e+e” annihilation at 12-43 GeV. Althoff, M.; Braunsch- 
weig, W.; Kirschfink, F.J.; Luebelsmeyer, K.; Martyn, H.U.; 
Peise, G.; Rimkus, J.; Rosskamp, P.; Sander, H.G.; Schmitz, 
D. (Deutsches Elektronen-Synchrotron (DESY), Hamburg 
(Germany, F.R.)). Dec 1983. 131p. NTIS (US Sales Only), 
PC A07/MF AO1. File Number DE84751599. 

We present the general properties of jets produced by e* e~ 
annihilation. Their production and fragmentation characteristics 
have been studied with charged particles for c.m. energies between 
12 and 43 GeV. The observed multiplicity distributions deviate 
from a Poisson distribution. The multiplicity distributions for the 
overall event as well as for each event hemisphere satisfy KNO 
scaling to within proportional 20%. The distributions of xsub(p) = 
2p/W are presented; scale breaking is observed at the level of 25%. 
The quantity xsub(p) dsigma/dxsub(p) is compared with multigluon 
emission calculations which predict a Gaussian distribution in terms 
of In(1/x). The observed energy dependence of the maximum of the 
distributions is in qualitative agreement with the calculations. Parti- 
cle production is analysed with respect to the jet axis and longitudi- 
nal and transverse momentum spectra are presented. 


44984 (DESY—84-007) Production of the f). meson in 
photon photon collisions. Achterberg, O.; D’Agostini, G.; 
Apel, W.D.; Engler, J.; Fluegge, G.; Forstbauer, B.; Fries, 
D.C.; Fues, W.; Gamerdinger, K.; Henkes, T. (Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany, 
F.R.)). Jan 1984. 31p. NTIS (US Sales Only), PC A03/MF 
AO1. File Number DE84751804. 

The production of the fo in two photon collisions, with the 
subsequent decay fo->7* 7m has been observed in the CELLO de- 
tector at PETRA. The fo peak was found to lie on a dipion contin- 
uum and to be shifted downwards in mass by approx.= 50 MeV/ 
c The wz mass spectrum from 0.8 to 1.5 GeV/c? was well fitted 
by the model of Mennessier using only a unitarised Born amplitude 
and helicity 2 fo amplitude. The previously observed mass shift and 
distortion of the fo peak are explained by strong interference be- 
tween the Born and fo amplitudes. The only free parameter in the 
fit of the data to the model is the radiative width 
GAMMAsub(yy)(fo). It was found that GAMMAsub(yy)(fo) = 2.5 
+- 0.1 +-0.5 keV where the first (second) quoted errors are statis- 
tical (systematic). 


44985 (DESY—84-015) Observation of the reaction yy- 
>panti pz* 7. Althoff, M.; Braunschweig, W.; Kirschfink, 
F.J.; Luebelsmeyer, K.; Martyn, H.U.; Rimkus, J.; Ross- 
kamp, P.; Sander, H.G.; Schmitz, D.; Siebke, H. (Deutsches 


Elektronen-Synchrotron (DESY), Hamburg (Germany, 
F.R.)). Feb 1984. 14p. NTIS (US Sales Only), PC A02/MF 
AO01. File Number DE84751961. 

Production of the panti pw*7™~ final state by two photon 
scattering was observed. The cross section for yy->panti pa* 7 
was determined assuming phase space production. No evidence was 
found for the production or formation of resonances. Upper limits 
are given for A and A pair production, for production of panti 
prho® and for the two photon excitation of canti c bound states. 


44986 (DESY—84-016) Search for massive photinos at 
PETRA. Dietrich, G.; Elsen, E.; Heinzelmann, G.; Kado, 
H.; Meier, K.; Petersen, A.; Schneekloth, U.; Weber, G.; 
Ambrus, K.; Bethke, S. (Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany, F.R.)). Feb 1984. 13p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE84751962. 

We have searched for the supersymmetric partner of the 
photon, the photino, by investigating two-photon and single photon 
final states in e* esup(c)ollisions. No significant signals were ob- 
served, which excludes the existence of the photino in the mass 
range 0.08 to 18 GeV/c? at the 95% confidence level, subject to 
the assumptions d=(100 GeV)? and m.proportional=40 GeV/c?, 
where d is the supersymmetry breaking scale parameter and 
m.proportional is the scalar electron mass. 
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987 (DESY—84-017) Determination of the tau lifetime 
in high energy e* e~ annihilation. Althoff, M.; Braunschweig, 
W.; Kirschfink, F.J.; Luebelsmeyer, K.; Martyn, H.U.; 
Rimkus, J.; Rosskamp, P.; Sander, H.G.; Schmitz, D.; 
Siebke, H. (Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany, F.R.)). Feb 1984. 15p. NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE84751963. 

We have determined the tau lifetime in e* e~ annihilations at 
an average centre of mass energy of 42.5 GeV, using a pressurized 
drift chamber close to the interaction point. We find the lifetime to 
be (3.18 sub(-) sub(0.75)* sup(0.59) +- 0.56)x10~- '* sec. The charged 
weak tau coupling constant relative to that of the p is found to be 
Gsub(tau)/Gsub(u) = 0.94 sub(-) sub(0.09)* sup(0.12) +- 0.09, in 
good agreement with lepton universality. 


44988 (DESY—84-020) Limits on spin O bosons in e* e~ 
annihilation up to 45.2 GeV c.m. energy. Bussey, P.J.; Camp- 
bell, A.J.; Dainton, J.B.; Hendry, D.; Scarr, J.M.; Skillicorn, 
1.0.; Smith, K.M.; Poppe, M.; Spitzer, H.; Achterberg, O. 
(Deutsches Elektronen-Synchrotron (DESY), Hamburg 
(Germany, F.R.)). Feb 1984. 18p. NTIS (US Sales Only), 
PC A02/MF A0O1. File Number DE84751957. 

We have studied the reactions e*e”->e*e", e*e°->y y, 
e*e”->p* p, and e*e~->r*r- in the centre-of-mass (c.m.) energy 
range from 3.98 to 45.2 GeV using the CELLO detector at 
PETRA. Upper limits on the partial widths for new spin 0 bosons 
with masses both within and above the energy range covered are 
determined. No evidence for contributions of such new particles 
has been observed up to the highest PETRA energies in a model 
independent way. Under the assumptions of recently suggested 
models relating the existence of spin 0 bosons to the radiative width 
GAMMaAsub(r) of the Z° we exlude such bosons at the 95% confi- 
dence level for masses below the Z°-mass if GAMMAsub(r)>20 
MeV. 


44989 (DESY—84-024) Observation of a multiparticle 
event with 2 isolated energetic muons in e*e™ interactions. 
Bussey, P.J.; Campbell, A.J.; Dainton, J.B.; Hendry, D.; 
Scarr, J.M.; Skillicorn, I.0.; Smith, K.M.; Poppe, M.; 
Spitzer, H.; Achterberg, O. (Deutsches Elektronen-Syn- 
chrotron (DESY), Hamburg (Germany, F.R.)). Mar 1984. 
18p. NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE84752102. 

An event from e* e~ annihilation at Vs = 43.450 GeV con- 
taining two topologically isolated energetic muons and two ha- 
dronic jets has been observed. The masses of the p-p, jet-jet and p- 
jet combinations are all large. The expected number of such events 
from known processes is about 10~*. 


44990 (DOE/ER/40033—63) Experiment for a precision 
neutrino mass measurement. Fackler, O.; Mugge, M.; Stick- 
er, H.; Woerner, R. (Rockefeller Univ., New York (USA); 
Fermi National Accelerator Lab., Batavia, IL (USA); Law- 
rence Livermore National Lab., CA (USA)). Apr 1984. 
Contract AC02-81ER40033;W-7405-ENG-48;AC02- 
76CHO03000. 10p. (CONF-840150—7; UCRL—90667). 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE84015131. 

From 4. Moriond workshop on massive neutrinos in particle 
and astro-physics; La Plagne, France (15 Jan 1984). 

Portions are illegible in microfiche products. 

We describe an experiment which is designed to determine 
the electron neutrino mass to better than 2 eV. Key features of the 
experiment are a high activity frozen tritium source and a high res- 
olution electrostatic spectrometer designed to make a careful meas- 
urement of the tritium beta decay end point spectrum. The goal is 
to determine the neutrino mass to better than 1 eV statistically in a 
four day run. A series of these runs will allow study of potential 
systematics. The construction phase is nearly complete and prelimi- 
nary data will be taken in late spring. 
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44991 (KFK—3695) Report on the results of research and 
development work 1983. (Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Inst. fuer Kernphysik). Feb 
1984. 42p. (In German). NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE84752105. 

In this annual report the work performed at the named insti- 
tute is described. This work concerns experiments with fast neu- 
trons, studies of the e* e~ interaction at PETRA, and the develop- 
ment of the spallation neutron source of the Rutherford Laborato- 
ry. Furthermore a list at publications is added. 


44992 (LA-UR—84-2130) Los Alamos Crystal Box ex- 
periment: a search for » — ey, » — eyy, and p — eee. 
Hallin, A.L.; Bolton, R.D.; Bowman, J.D.; Duong-van, M.; 
Frank, J.S.; Heusi, P.A.; Hoffman, C.M.; Hogan, G.E.; 
Mariam, F.; Matis, H. (Los Alamos National Lab., NM 
(USA); Stanford Univ., Palo Alto, CA (USA); Chicago 
Univ., IL (USA); Temple Univ., Philadelphia, PA (USA)). 
1984. Contract W-7405-ENG-36. 8p. (CONF-8405193—34). 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE84015490. 

From Conference on the intersections between particle and 
nuclear physics; Steamboat Springs, CO, USA (23 May 1984). 

Portions are illegible in microfiche products. 

A search has been performed for the decays pp — eee, p —> 


ey, and p — eyy with a sensitivity in the branching ratios at the 
level of 10°’. The experiment used a surface muon beam at 
LAMPF with an average intensity of 300 kHz. A total of > 10% 
muon decays was examined for the present result. The detector for 
the experiment is the Crystal Box, which consists of a cylindrical 
drift chamber surrounded by 396 Nal(TI) crystals. A layer of scin- 
tillation counters in front of the crystals provided timing for elec- 
trons and a veto for photons. The energy resolution for electrons 
and photons is ~ 6% (FWHM). The position resolution of the drift 
chamber is 350 um leading to a vertex cut with a rejection of 10° 
for  — eee. The timing resolution is ~ 400 ps from the scintilla- 
tors and ~ 1 ns from the crystals. From these values, the eee and 
eyy limits are expected to be background free. 


44993 (LA-UR—84-2325) Observation of nu/sub e/-e 
elastic scattering. Frank, J.S.; Bowles, T.J.; Burman, R.L.; 
Carlini, R.D.; Cochran, D.R.F.; Piasetzky, E.; Sandberg, 
V.D.; Allen, R.C.; Baradwaj, V.; Brooks, G. (Los Alamos 
National Lab., NM (USA); California Univ., Irvine (USA); 
Maryland Univ., College Park (USA)). 1984. Contract W- 
7405-ENG-36. 12p. (CONF-840757—4). NTIS, PC A02/ 
MF AOl1; 1; GPO Dep. File Number DE84015516. 

From 22. international conference on high energy physics; 
Leipzig, German D.R. (19 Jul 1984). 

Portions are illegible in microfiche products. 

We present results to date from an experiment in progress by 
an Irvine, Los Alamos, and Maryland collaboration at the Los 
Alamos Meson Physics Facility (LAMPF) beam stop. We have ob- 
served a signal consistent with nu/sub e/-e elastic scattering in a 
15-metric-ton detector composed of modules of flash chambers and 
scintillation counters. A preliminary cross section for this process is 
compared to that expected from the GWS model that includes the 
interference between charged and neutral currents. We also set 
limits on the probability for exotic muon decay p*—e* nu/sub p/ 
anti nu/sub e/ and on the neutrino oscillation mode anti nu/sub p/ 
—anti nu/sub e/ from normal muon decay p*—e* anti nu/sub p/ 
nu/sub e/. 4 references. 


44994 (SLAC-PUB—3393) Results on hadronic events 
from the MAC detector at PEP. I. Direct photon production. 
II. Precision R measurement and energy-energy correlations. 
Heltsley, B.K. (Wisconsin Univ., Madison (USA)). Jul 1984. 
Contract AC02-81ER40025;AC03-76SF00515. 9p. (CONF- 
8406183—1). NTIS, PC A02/MF A0l1; GPO Dep. File 
Number DE84015880. 

From 15. international symposium on multiparticle dynamics; 
Lund, Sweden (11 Jun 1984). 

Direct photon production in hadronic events from e*e~ —> 
hadrons has been studied at Vs=29 GeV using the MAC detector 
at PEP. Both the charge asymmetry in the final state jets and total 
yield have been used to determine values of quark charges, which 
are in good agreement with the predictions of the fractionally 
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charged quark-parton model. Limits have been established for 
anomalous sources of direct photons. Measurements of the total 
cross section and energy-energy correlations for e* e~ —> hadrons at 
Vs=29 GeV with the MAC detector are presented. Two comple- 
mentary event selections for the precision R measurement are de- 
scribed, one accepting events over nearly the entire 47 solid angle 
(minimizing extrapolation to unseen phase space), and the other re- 
stricted to wide angles (reducing two-photon backgrounds). The 
two methods agree, yield R = 3.93 +- 0.10 (which includes the 
effects of higher order radiative corrections), and given a/sub s/ = 
0.19 +- 0.07, independent of fragmentation. The asymmetry in the 
energy-energy correlation cross section yields different results for 
a/sub s/ in different models, 0.185 in the string model and from 
0.105 to 0.140 for incoherent jet formation, depending on the gluon 
fragmentation and momentum conservation algorithms. The string 
fragmentation model provides a satisfactory description of the 
measured correlation cross section, whereas incoherent jet fragmen- 
tation does not. 35 references. 


44995 Measurements of the A dependence of deep-inelas- 
tic electron scattering from nuclei. Arnold, R.G.; Bosted, 
P.E.; Chang, C.C.; Gomez, J.; Katramatou, A.T.; Petratos, 
G.G.; Rahbar, A.A.; Rock, S.E.; Sill, A.F.; Szalata, Z.M. . 
(The American University, Washington, DC 20016). Physi- 
cal Review Letters; 52: No. 9, 727-730(27 Feb 1984). Con- 
tract AC03-76SF00515. 

The deep-inelastic electron-scattering cross sections per nu- 
cleon o/sub A/ for D, He, Be, C, Al, Ca, Fe, Ag, and Au were 
measured in the kinematic range 0.09< or =x< or =0.9 and 2< 
or =Q?< or =15 (GeV/c)? with use of electrons with energies 
ranging from 8 to 24.5 GeV. The ratio o/sub A//o-/sub D/ is con- 
sistent with unity in the range 0.1<x<0.3. For 0.3<x<0.8, the 
ratio decreases logarithmically with atomic weight A, or linearly 
with average nuclear density. No Q? dependence in the ratio was 
observed over the kinematic range of the data. 


44996 Charged hadron production in e* e~ annihilation at 
29 GeV. Aihara, H.; Alston-Garnjost, M.; Badke, D.H.; 
Bakken, J.A.; Barbaro-Galtieri, A.; Barnes, A.V.; Barnett, 
B.A.; Blumenfeld, B.J.; Bross, A.D.; Buchanan, C.D. (Law- 
rence Berkeley Laboratory, Berkeley, California 94720; Uni- 
versity of California, Los Angeles, California 90024; Univer- 
sity of California, Riverside, California 92521; Johns Hop- 
kins University, Baltimore, Maryland 21218; University of 
Massachusetts, Amherst, Massachusetts 01003; University of 
Tokyo). Physical Review Letters; 52: No. 8, 577-580(20 Feb 
1984). Contract AC03-76SF00098. 

The inclusive production cross sections and mean multiplici- 
ties of 7*~, K*~, p and p-bar in e* e~ annihilation at a c.m. energy 
of 29 GeV have been measured with the time-projection chamber 
at PEP, using ionization energy loss to separate particle types. On 
average, 10.7 +- 0.6 7*~, 1.35 +- 0.13 K*~, and 0.60 +- 0.08 p,p- 
bar are contained in an annihilation event. The fraction of pions 
among final-state particles decreases from over 95% at 0.3 GeV/c 
momentum to about 60% at high momentum; the kaon and proton 
fractions rise correspondingly. 


44997 Measurement of the =p magnetic moment. Ra- 
meika, R.; Beretvas, A.; Deck, L.; Devlin, T.; Luk, K.B.; 
Whitman, R.; Cox, P.T.; Dukes, C.; Dworkin, J.; Overseth, 
O.E. (Physics Department, Rutgers-The State University, 
Piscataway, New Jersey 08854). Physical Review Letters; 52: 
No. 8, 581-584(20 Feb 1984). 

The magnetic moment of the =~ hyperon has been measured 
to be w(=~) = -0.69 +- 0.04 +- 0.02 nuclear magnetons, where the 
uncertainties are statistical and systematic, respectively. 


44998 Study of the decay D°—K™ z* 7° in high-energy 
photoproduction. Summers, D.J.; Bharadwaj, V.K.; Denby, 
B.H.; Eisner, A.M.; Kennett, R.G.; Lu, A.; Morrison, R.J.; 
Witherell, M.S.; Yellin, S.J.; Estabrooks, P. (University of 
California, Santa Barbara, Santa Barbara, California 93106). 
Physical Review Letters; 52: No. 6, 410-413(6 Feb 1984). 
Results are presented from an experiment observing photo- 
production of the D( at a mean energy of 105 GeV. Clean signals 
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are seen for the decay D/sup asteriskplus-or-minus/—>7*~ D® with 
the D®° decaying into both K~* 7*~ and K~* 2*~ 7°. Analysis of the 
Dalitz plot for the kaa mode gives branching fractions for 
K~ rho*, K/sup asterisk-/7*, and K-bar /sup asterisk0/7r° final 
states. 


44999 Search for right-handed currents in the decay 
K*—+y* v. Hayano, R.S.; Yamanaka, T.; Taniguchi, T.; 
Ishikawa, T.; Ohtake, S.; Iwasaki, M.; Akiba, Y.; Yamazaki, 
T.; Schnetzer, S.R. (Department of Physics, and Meson Sci- 
ence Laboratory, Faculty of Science, University of Tokyo, 
7-3-1 Hongo, Bunkyo-Ku, Tokyo 113, Japan). Physical 
Review Letters; 52: No. 5, 329-332(30 Jan 1984). 

The longitudinal polarization of the muon emitted from the 
K*-—+p* v decay was measured to search for the right-handed weak 
currents in the strangeness-changing process. The polarization was 
determined to be -0.970 +- 0.047, which is consistent with the V-A 
hypothesis. 


45000 Deep-inelastic e-p scattering and distribution func- 
tions for polarized protons. Cheng, H.; Fischbach, E. (De- 
partment of Physics, Brandeis University, Waltham, Massa- 
chusetts 02254). Physical Review Letters; 52: No. 5, 399- 
399(30 Jan 1984). 

The quark model of Cheng and Fischbah is shown to agree 
with asymmetry parameter data from ep interactions.(AIP) 


45001 Search for charge-(4/3)e particles produced in 
e*e” annihilations. Aihara, H.; Alston-Garnjost, M.; Badtke, 
D.H.; Bakken, J.A.; Barbaro-Galtieri, A.; Barnes, A.V.; Bar- 
nett, B.A.; Blumenfeld, B.J.; Bross, A.; Buchanan, C.D. 
(Lawrence Berkeley Laboratory, Berkeley, California 
94720). Physical Review Letters; 52: No. 3, 168-171(16 Jan 
1984). Contract AC03-76SF00098. 

In a search for heavy charge-(4/3)e particles produced in 
e*e” collisions at a center-of-mass energy of 29 GeV, no candidate 
events were found in 22 pb~! of data collected by the time projec- 
tion chamber at PEP. Upper limits are established on the inclusive 
cross section for the production of charge-(4/3)e particles in the 
mass range of 1—10 GeV/c? 


45002 Measurement of charmed particle lifetimes. Sid- 
well, R.A.; Reay, N.W.; Stanton, N.R. (Department of 
Physics, Ohio State University, 174 West 18th Avenue Co- 
lumbus, Ohio 43210). Annual Review of Nuclear Science; 33: 
No. 1, 539-568(1983). Contract AC02-76ERO1545. 

Experimental determinations of the lifetimes of the D®°, D*, 
A/sub c/*, and F* are reviewed. The specific emulsion and bubble 
chamber techniques employed in the measurements are discussed as 
are the effects of background and scanning losses.(AIP) 


45003 Internal spin structure of the nucleon. Hughes, 
V.W.; Kuti, J. (Physics Department, Yale University, New 
Haven, Connecticut 06520). Annual Review of Nuclear Sci- 
ence; 33: No. 1, 611-644(1983). Contract AC02-76ER03075. 

Experimental and theoretical results are compared for the 
spin-dependent structure functions of nucleons as determined by po- 
larized electron deep inelastic scattering. (AIP) 


6452 Particle Interactions And Properties - Theoretical 


REFER ALSO TO CITATION(S) 64520044980, 44981, 45003, 45022, 45037, 
45086, 45095 


45004 (DESY—84-010) Glueball spectroscopy from 
strong coupling expansions in Hamiltonian lattice QCD. 
Kimura, N. (Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany, F.R.)). Feb 1984. 22p. NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE84751805. 

Masses of all the glueballs which are created by 6- or 7-link 
operators are calculated to order of g~* in pure SU(3) Hamiltonian 
lattice gauge theory. Several low-lying states are found with masses 
m(Osup(+ +*)) proportional 1.4 msub(s), m(Osup(+ +**)) propor- 
tional 1.7 msub(s) (sup(*) and sup(**) stand for radial excitations 
and msub(s) is the mass of the lowest 0** state), m(O0™~ ) proportion- 
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al 2.2 msub(s), m(1*~ ) proportional m(isup(+-*)) proportional 1.6 
msub(s), m(1~*) proportional 1.8 msub(s), m(1~~ ) proportional 2.2 
msub(s) and m(2**) proportional 1.3 msub(s). These values are ob- 
tained at the point g~? approx.= 0.8 which lies near the scaling 
region. 


45005 (DESY—84-011) Composite scalars in e*e™ colli- 
sions and radiative Z decays. Hollik, W.; Schrempp, F.; 
Schrempp, B. (Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany, F.R.)). Feb 1984. 17p. NTIS (US Sales 
Only), PC A05/MF A01. File Number DE84751806. 
Starting point is the hypothesis that the observed Z->e* e~ y 
decays are mediated by a (composite) spin O boson X with 40< or 
approx.msub(X)< or approx. 50 GeV. The consequences for e* e~ - 
>e*e", ete" ->vy and e*e”-> hadron at PETRA are explored. 
PETRA experiments turn out to be sensitive up to masses msub(X) 
proportional 50 GeV; the best indicator for msub(X)> or 
approx.48 GeV is the angular distribution of Bhabha scattering. 


45006 (DESY—84-021) Meson and baryon masses for 
light Kogut-Susskind quarks on a large lattice . Pt. 2. Schnei- 
der, H.; Teper, M.; Gilchrist, J.P.; Schierholz, G. (Deut- 
sches Elektronen-Synchrotron (DESY), Hamburg (Germa- 
ny, F.R.)). Feb 1984. 66p. NTIS (US Sales Only), PC A04/ 
MF AO1. File Number DE84751958. 

We calculate the low-lying meson and baryon masses in 
quenched QCD for three different couplings: B=5.4, 8B=5.7 and 
B=5.9 The sizes of our lattice are 8°x16 (8=5.4) and 10°x16 
(8=5.7 and B=5.9). We use Kogut-Susskind fermions because they 
possess an explicit continuous chiral symmetry which we have 
shown to be broken spontaneously. We find that the meson and 
baryon masses and the resulting quark mass conform to the continu- 
um renormalization group behaviour to a statistically significant 
degree. Furthermore, our results are in good agreement with the 
experimental masses and low-energy parameters for 
Asub(mom)approx.=200 MeV. This is also roughly the scale pa- 
rameter one obtains from a variety of other quantities. 


45007 (DESY—84-023) Some comments on jet fragmen- 
tation models and sup(a)s determinations. Sjoestrand, T. 
(Deutsches Elektronen-Synchrotron (DESY), Hamburg 
(Germany, F.R.)). Mar 1984. 37p. NTIS (US Sales Only), 
PC A03/MF AO1. File Number DE84751960. 

A number of interrelated topics on jet properties in e* e~ an- 
nihilation is discussed. The need for different asub(s) values in dif- 
ferent fragmentation models is explained, with particular emphasis 
on the sensitivity to the choice of momentum conservation scheme 
in independent fragmentation models. Also other factors leading to 
a broad range of experimental asub(s) values are discussed. Old and 
new methods to distinguish different fragmentation models are pre- 
sented, with particular emphasis on gluon jet fragmentation proper- 
ties. 


45008 (LBL—18050) GeV partons and TeV hexons from 
a topological viewpoint. Chew, G.F.; Issler, D.; Nicolescu, 
B.; Poenaru, V. (Lawrence Berkeley Lab., CA (USA); 
Paris-11 Univ., 91 - Orsay (France). Div. de Physique 
Theorique; Paris-6 Univ., 75 (France). Lab. de Physique 
Theorique des Particules Elementaires; Paris-11 Univ., 91 - 
Orsay (France). Dept. de Mathematiques; Institut des 
Hautes Etudes Scientifiques, 91 - Bures-sur-Yvette 
(France)). Apr 1984. Contract AC03-76SFO00098. 24p. 
(CONF-8403121—7). NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. File Number DE84015970. 

From New particle production at high energy meeting: The 
Recontre de Moriond; La Plagne, France (4 Mar 1984). 

Portions are illegible in microfiche products. 

An elementary TeV topological hadron supermultiplet 
breaks into GeV-scale mesons, baryons and baryoniums and TeV- 
scale hexons (extremely-heavy bosons corresponding to six topolog- 
ical constituents). Phenomena on the GeV scale are describable by 
parton graphs which give meaning to constituent quarks of QCD 
type. Hexons are responsible - through mixing - for electroweak- 
boson masses, may be responsible for cosmic-ray Centauro events, 
and promise novel TeV accelerator phenomena. 25 references. 





64 PHYSICS. I. 
6452 Particle interactions And Properties - Theoretical 


45009 (N—84-22396) Abrasion-ablation model description 
of galactic heavy-ion fragmentation. Townsend, L.W.; 
Wilson, J.W. (National Aeronautics and Space Administra- 
tion, Hampton, VA (USA). Langley Research Center). Apr 
1984. 20p. (NASA-TP—2305; L—15763). NTIS, PC A02/ 
MF AOl. 

The fragmentation of high-energy galactic heavy ions by nu- 
clear interactions with arbitrary target nuclei is described within 
the context of a simple abrasion-ablation fragmentation model. The 
abrasion part of the theory utilizes a quantum-mechanical formalism 
based upon an optical model potential approximation to the exact 
nucleus-nucleus multiple-scattering series. Nuclear charge distribu- 
tions of the excited prefragments are calculated using either a hy- 
pergeometric distribution or a method based upon the zero-point 
oscillations of the giant dipole resonance. The excitation energy of 
the prefragment is estimated from the geometric clean-cut abrasion- 
ablation model. The decay probabilities for the various particle 
emission channels, in the ablation stage of the fragmentation, are 
obtained from the EVAP-4 Monte Carlo computer program. Ele- 
mental production cross sections for 1.88-GeV/nucleon iron collid- 
ing with carbon, silver, and lead targets are calculated and com- 
pared with experimental data and with the predictions from the se- 
miempirical relations of Silberberg and Tsao. 


45010 (WUB-DI—82-4) Realistic calculation of observa- 
bles of the deep inelastic muon-proton scattering in perturba- 
tive quantum chromodynamics. Koenig, A. (Wuppertal Univ. 
(Gesamthochschule) (Germany, F.R.). Fachbereich 8 - Na- 
turwissenschaften 1 - Physik). 1982. 123p. (In German). 
NTIS (US Sales Only), PC A06/MF AO1. File Number 
DE84751801. 

A model for deep inelastic lepton-hadron scattering is pre- 
sented that includes non-perturbative effects as intrinsic transverse 
momentum, target, quark masses and hadronization, in QCD-pertur- 
bation theory in a way consistent with factorization. It allows real- 
istic predictions for the Q?-evolution of structure functions as well 
as in combination with a semi-classical fragmentation model using a 
Monte-Carlo simulation for any measurable quantity in deep-inelas- 
tic scattering. The model is applied to various observables in muon- 
proton-reactions. The numerical results which are in good agree- 
ment with experimental data for a mean intrinsic transverse momen- 
tum of <ksub(perpendicular to) > =0.7 GeV, differ from those of 
pure perturbation theory. 


45011 Left-right symmetry and the mass scale of a possi- 
ble right-handed weak boson. Harari, H.; Leurer, M. (Weiz- 
mann Inst. of Science, Rehovoth, Israel). Nuclear Physics 
[Section] B; 233: No. 2, 221-231(6 Mar 1984). 

Some features of the SU(2)sub(L) X SU(2)sub(R) X U(1) 
gauge theory of the electroweak interactions are discussed. It is 
argued that a charge-conjugation conserving lagrangian provides 
the most reasonable version of the theory, leading to phenomeno- 
logical consequences which differ from those of the so-called 
“manifest left-right symmetry” scheme. New constraints on the pa- 
rameters of the theory are presented. Several lines of reasoning lead 
us to the conclusion that the most likely value for the mass of the 


right-handed charged W boson is around 10 TeV (within a factor 
of two). 


45012 Production of very massive Higgs bosons. Cahn, 
R.N.; Dawson, S. (Lawrence Berkeley Lab., CA). Physics 
Letters, [Section] B; 136: No. 3, 196-200(1 Mar 1984). 

We compare Higgs boson production mechanisms at multi- 
TeV hadronic colliders. In addition to the previously investigated 
processes gluon+gluon->H and anti q->Vsup(*)->VH 
(V=W,Z), we consider Higgs boson formation by pairs of virtual 
W's or Z's, a process analogous to two-photon collisions in e* e~ 
scattering. The Higgs production process Wsup(*)Wsup(*)->H is 
dominated by longitudinal W’s and is the most important mecha- 


nism for Msub(H)>6Msub(W), if the top quark mass is about 30 
GeV. 


45013 General cosmological constraints on the masses of 
stable neutrinos and other ‘inos’. Freese, K.; Schramm, D.N. 
(Chicago Univ., IL). Nuclear Physics [Section] B; 233: No. 1, 
167-188(20 Feb 1984). 
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The arguments favoring non-baryonic dark matter are sum- 
marized. In particular, if the cosmological density parameter 21> 
or approx.0.15, the universe must be dominated by non-baryonic 
matter. General cosmological constraints, independent of detailed 
galaxy formation scenarios, are presented on the masses of stable 
neutrinos and other “inos”, where ino represents any candidate par- 
ticle for the dark matter in the universe. These arguments are then 
synthesized to show that all of the independent constraints can only 
be simultaneously met in a ‘best-fit’ model with 10 eV < or approx. 
msub(v) < or approx. 25 eV for the most massive neutrino eigen- 
state. 72 references. 


45014 Degradation of proton momentum through nuclei. 
Hwa, R.C. (Institute of Theoretical Science and Depart- 
ment of Physics, University of Oregon, Eugene, Oregon 
97403). Physical Review Letters; 52: No. 7, 492-495(13 Feb 
1984). Contract AM06-76RL02230. 


The inclusive reactions p+A—p+X are studied in the 
framework of an evolution process in momentum degradation. All 
measured inclusive cross sections between C and Pb for all x values 
can be understood in terms of one basic degradation function which 
involves only one adjustable parameter. The inferred degradation 
length in nuclear matter is 17 fm. 


45015 Dependence of the average transverse momentum 
on the multiplicities in nucleus-nucleus collisions. Pajares, C.,; 
Ramallo, A.V. (Departamento de Fisica Teorica, Universi- 
dade de Santiago de Compostela, Santiago de Compostela, 
Spain). Physical Review Letters; 52: No. 6, 407-409(6 Feb 
1984). 

It is shown that the value of <N>/D is related to the in- 
crease of the average transverse momentum with increasing multi- 
plicity. In this way, the rise is smaller for total nucleus-nucleus 
events than for p-barp events; however, this rise is very fast for 
central nucleus-nucleus collisions because of the large value of 
<N>/D of such collisions. This effect could explain the large 
value of the average transverse momentum found in cosmic-ray 
events. 


45016 Iota a giant quarkonium resonance. Lipkin, H.J.; 
Cohen, I. (Weizmann Inst. of Science, Rehovoth, Israel). 
Physics Letters, [Section] B; 135: No. 1-3, 215-219(2 Feb 
1984). 

Properties of the iota are explained by a radially mixed quar- 
konium state. Very different radial wave functions for the strange 
and nonstrange components arise from the near degeneracy of the 
first radially excited santi s state and the second radially excited 
nonstrange state. The Kanti Kz decay is dominant; the etaw7 
decay suppressed and the SU(3) relation between the two decays 
naturally broken. Coherent effects analogous to those in nuclear 
giant resonances enhance production in radiative psi decays by a 
considerable factor. One experimental test is a search for decays 
like D or F ->taum -> Kanti Kaz or psi ->tauphi -> 7Kanti 
Kphi. 


45017 Fast scheme for photon-Maxwellian electron cross 
sections. Wienke, B.R.; Lathrop, B.L. (Computing Division, 
Los Alamos National Laboratory, Los Alamos, New 
Mexico 87545). Journal of Computational Physics; 53: No. 2, 
331-350(Feb 1984). 

A fast and accurate method for computing temperature-cor- 
rected photon-Maxwellian electron cross sections with distribution 
averaged electron energies and scatterig angles in presented. Use is 
made of the covariant (frame independent) picture of scattering for 
relativistic electrons. The scheme is motivated and detailed, predic- 
tions are obtained an compared with exact values and appropriate 
limiting forms which retain the Thomson and Klein-Nishina cross 
section structure are also recovered. The method is amenable to 
further pointwise (Monte Carlo) or multigroup (S/sub n/) cross 
section processing. A two parameter fit to the relativistic cross sec- 
tions is also described that resembles the Klein-Nishina formula in 
structure and can be used to generate temperature corrections 
within existing static electron algorithms. 
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45018 Binding energies of hypernuclei and three-body 
ANN forces. Bodmer, A.R.; Usmani, Q.N.; Carlson, J. (Ar- 
gonne National Laboratory, Argonne, Illinois 60439 and 
Department of Physics, University of Illinois at Chicago, 
Chicago, Illinois 60680). Physical Review [Section] C: Nuclear 
Physics; 29: No. 2, 684-687(Feb 1984). Contract W-31-109- 
ENG-38. 

Binding energies of hypernuclei are calculated with use of 
accurate variational methods for A = 3, 5, with effective interac- 
tion calculations for A = 5, 9, 13, o, and with Fermi hypernetted- 
chain variational calculations for A = o. Effective interactions 
and variational results agree within a few percent. For AN forces 
consistent with Ap scattering, agreement with the experimental en- 
ergies is obtained with strongly repulsive Wigner type ANN forces, 
and for A>5 also with a weakened p-state AN strength about half 
that of the s-state strength. 


45019 Proton capture by magnetic monopoles. Olaussen, 
K.; Olsen, H.A.; Osland, P.; Overbo, I. (CERN, CH-1211 
Geneve 23, Switzerland and Institute of Theoretical Phys- 
ics, University of Trondheim, Norges Tekniske Hogskole, 
N-7034 Trondheim, Norway). Physical Review Letters; 52: 
No. 5, 325-328(30 Jan 1984). 

The cross section for radiative capture of protons by mono- 
poles is calculated by the use of bound-state and scattering wave 
functions obtained with the Kazama-Yang Hamiltonian, i.e., with a 
pointlike proton. For proton velocities 8 = 10~5—10™%, the cross 
sections for capture into the lowest bound states, with binding ener- 
gies of 938 MeV, 263 keV, and 105 eV, are found to be of the 
order of 10~78—10- 7* cm?. For the state with binding energy of 263 
keV, the capture length in water is found to be 170 x (8/10-*)/sup 
0.48/ m. Observation of photons from the capture process would 
indicate the presence of monopoles. 


45020 Search for a light scalar boson emitted in nuclear 
decay. Freedman, S.J.; Napolitano, J.; Camp, J.; Kroupa, M. 
(Argonne National Laboratory, Argonne, Illinois 60439). 
Physical Review Letters; 52: No. 4, 240-243(23 Jan 1984). 
Contract W-31-109-ENG-38. 

The possibility that a scalar boson is sometimes emitted in 
the decay of *He (20.1 MeV, 0*) is examined experimentally. Find- 
ing no positive evidence the authors exclude scalars with Higgs-like 
couplings for 3< or =m/sub phi/< or ~14 MeV/c? where the 
precise range depends upon the model. 


6453 Particle Invariance Principles And Symmetries 


REFER ALSO TO CITATION(S) 64530045024, 45030, 45033, 45036, 45037 


45021 (ANL-HEP-CP—84-45) Problems with quantizing 
the Skyrmion: a critical review. Ralston, J.P. (Argonne Na- 
tional Lab., IL (USA)). 1984. Contract W-31-109-ENG-38. 
10p. (CONF-8405193—39). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE84015826. 

From Conference on the intersections between particle and 
nuclear physics; Steamboat Springs, CO, USA (23 May 1984). 

We review the motivation and construction of the chiral so- 
liton picture of baryons. We discuss the semi-classical quantization 
procedure of Adkins, Nappi and Witten and the stability of the 
semi-classical solution under the collective coordinate quantization. 
By studying the behavior in the chiral limit and specific numerical 


predictions, we conclude that the collective coordinate procedure is 
inadequate. 


45022 (BNL—35050) Skyrmions and vector mesons: a 
symmetric approach. Caldi, D.G. (Brookhaven National 
Lab., Upton, NY (USA); Connecticut Univ., Storrs (USA). 
Dept. of Physics). 1984. Contract AC02-76CH00016. 27p. 
(CONF-8406178—1). NTIS, PC A03/MF A01; GPO Dep. 
File Number DE84015297. 

From Workshop on solitons in nuclear and elementary parti- 
cle physics; Lewes, DE, USA (2 Jun 1984). 

We propose an extension of the effective, low-energy chiral 
Lagrangian known as the Skyrme model, to one formulated by a 
non-linear sigma model generalized to include vector mesons in a 
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symmetric way. The model is based on chiral SU(6) x SU(6) sym- 
metry spontaneously broken to static SU(6). The rho and other 
vector mesons are dormant Goldstone bosons since they are in the 
same SU(6) multiplet as the pion and other pseudoscalars. Hence 
the manifold of our generalized non-linear sigma model is the coset 
space (SU(6) x SU(6))/Su(6). Relativistic effects, via a spin-depend- 
ent mass term, break the static SU(6) and give the vectors a mass. 
The model can then be fully relativistic and covariant. The lowest- 
lying Skyrmion in this model is the whole baryonic 56-plet, which 
splits into the octet and decuplet in the presence of relativistic 
SU(6)-breaking. Due to the built-in SU(6) and the presence of 
vector mesons, the model is expected to have better phenomenolog- 
ical results, as well as providing a conceptually more unified pic- 
ture of mesons and baryons. 29 references. 


45023 (LA-UR—84-2267) CP violation: the standard 
model and left-right symmetric electroweak models. Herczeg, 
P. (Los Alamos National Lab., NM (USA)). 1984. Contract 
W-7405-ENG-36. 14p. (CONF-8405193—35). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE84015425. 

From Conference on the intersections between particle and 
nuclear physics; Steamboat Springs, CO, USA (23 May 1984). 

We review and discuss CP violation in the minimal standard 
model of the electroweak interactions, and in general left-right 
symmetric electroweak models based on the gauge groups SU(2)/ 
sub L/ x SU(2)/sub R/ x U(1). We point out that in left-right sym- 
metric models the contribution to «’ due to W/sub L/-W/sub R/ 
mixing could be as large as the present experimental limit. Some 
other effects of W/sub L/-W/sub R/ mixing are also considered. 
49 references. 


6454 Field Theory 


REFER ALSO TO CITATION(S) 64540044878, 44889, 45011, 45095 


45024 (BNL—34798) Supersymmetric Yang-Mills fields 
as an integrable system and connections with other non-linear 
systems. Chau, L.L. (Brookhaven National Lab., Upton, NY 
(USA)). 1983. Contract AC02-76CH00016. 29p. (CONF- 
8311184—1). NTIS, PC A03/MF A0l; GPO Dep. File 
Number DE84013231. 

From Workshop on vertex operators in mathematics and 
physics; Berkeley, CA, USA (10 Nov 1983). 

Integrable properties, i.e., existence of linear systems, infinite 
number of conservation laws, Reimann-Hilbert transforms, affine 
Lie algebra of Kac-Moody, and Bianchi-Baecklund transformation, 
are discussed for the constraint equations of the supersymmetric 
Yang-Mills fields. For N = 3 these constraint equations give equa- 
tions of motion of the fields. These equations of motion reduce to 
the ordinary Yang-Mills equations as the spinor and scalar fields are 
eliminated. These understandings provide a possible method to 
solve the full Yang-Mills equations. Connections with other non- 
linear systems are also discussed. 53 references. 


45025 (DESY—84-009) Quantum field theory in gravita- 
tional background. Haag, R.; Narnhofer, H.; Stein, U. (Deut- 
sches Elektronen-Synchrotron (DESY), Hamburg (Germa- 
ny, F.R.)). Feb 1984. 38p. NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE84751807. 

We discuss Quantum Fields on Riemannian space-time. A 
principle of local definiteness is introduced which is needed beyond 
equations of motion and commutation relations to fix the theory 
uniquely. It also allows to formulate local stability. In application to 
a region with a time-like Killing vector field and horizons it yields 
the value of the Hawking temperature. The concept of vacuum and 
particles in a non stationary metric is treated in the example of the 
Robertson-Walker metric and some remarks on detectors in non in- 
ertial motion are added. 


45026 (DESY—84-012) Spectrum in lattice gauge theo- 
ries. Berg, B. (Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany, F.R.)). Feb 1984. Sip. NTIS (US Sales 
Only), PC A04/MF AO1. File Number DE84752104. 
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A critical status report on spectrum calculations for 4d 
SU(2) and SU(3) lattice gauge theories (without quarks) is given. 
Also some conceptual details are discussed. 


45027 (DESY—84-014) Renormalization group and 
Mayer expansions. Mack, G. (Deutsches Elektronen-Syn- 
chrotron (DESY), Hamburg (Germany, F.R.)). Feb 1984. 
24p. NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE84752101. 

Mayer expansions promise to become a powerful tool in 
exact renormalization group calculations. Iterated Mayer expan- 
sions were sucessfully used in the rigorous analysis of 3-dimensional 
U(1) lattice gauge theory by Goepfert and the author, and it is 
hoped that they will also be useful in the 2-dimensional nonlinear 
sigma-model, and elsewhere. 


45028 (DESY—84-022) Strong coupling expansion for the 
mass gap in SU(2) lattice gauge theory with mixed action. 
Decker, K. (Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany, F.R.)). Mar 1984. 28p. NTIS (US 
Sales Only), PC A03/MF AO1. File Number DE84751959. 

We perform a strong coupling expansion up to O(8”) for the 
mass gap in SU(2) lattice gauge theory with mixed action. A novel 
feature of the strong coupling expansion is discussed. The strong 
coupling series appears to approach the scaling region more 
smoothly and Pade approximants become more stable than in the 
case with simple Wilson action. The region of validity of a recently 
proposed resummation of perturbation theory as applied to the de- 
termination of the asymptotic scaling behavior is investigated. Re- 
sults of a strong coupling calculation for the Heat Kernel action, 
which is related to the mixed action for a special choice of param- 
eters are also reported. 


45029 (DESY—84-025) Mass terms and mass renormali- 
zation for Susskind fermions. Goeckeler, M. (Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany, 
F.R.)). Mar 1984. 13p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE84752103. 

We discuss the symmetry properties of a geometrically moti- 
vated mass term giving different masses to the four flavours of 
Susskind fermions. Using this mass term we calculate the fermion 
self-energy in weak coupling perturbation theory at the one-loop 
level as well as the relation between the fermion masses on the lat- 
tice and in the continuum. 


45030 (LA-UR—84-2420) Family problems. Goldman, T. 
(Los Alamos National Lab., NM (USA)). 1984. Contract 
W-7405-ENG-36. 10p. (CONF-8405193—37). NTIS, PC 
A02/MF A0O1; 1; GPO Dep. File Number DE84015533. 

From Conference on the intersections between particle and 
nuclear physics; Steamboat Springs, CO, USA (23 May 1984). 

Portions are illegible in microfiche products. 

Even Grand Unified Theories may not explain the repetitive 
pattern of fermions in the Standard Model. The abysmal absence of 
dynamical information about these families is emphasized. The evi- 
dence that family quantum numbers exist, and are not conserved, is 
reviewed. It is argued that rare kaon decays may be the best means 
to obtain more information on this important question. 


45031 Partial breaking of extended supersymmetry. 
Bagger, J.; Wess, J. (Karlsruhe Univ. (T.H.), Germany, 
F.R.). Physics Letters, [Section] B; 138: No. 1-3, 105-110(12 
Apr 1984). 

In this letter we use nonlinear realizations to examine the 
breaking of N = 2 extended supersymmetry to N = 1. We derive 


Langrangians and transformation laws for the generalized N = 1 
supermultiplets. We extend the transformation laws for the N = 1 
chiral and vector multiplets to N = 2. Finally, we give the N = 2 
generalization of an arbitrary N = 1 supersymmetric Lagrangian. 


45032 Non-perturbative breakdown of scale invariance in 
PHIsub(2+n~')sup(4n+2). Halpern, M.B. (Lawrence 
Berkeley Lab., CA). Physics Letters, [Section] B; 137: No. 5/ 
6, 382-384(5 Apr 1984). 

A large N analysis of the renormalizable interactions 
(Oe*)sub(2Mvertical strokeM-1)sup(M), M >= 3 is reported, gen- 
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eralizing a recent work of Bardeen, Moshe and Bander. At ‘multi- 
critical’ points, each theory is perturbatively scale invariant. Each 
member of the M odd sequence exhibits a non-perturbative ultra- 
violet fixed point, spontaneous breaking of scale invariance and a 
dilaton. 


45033 Supersymmetric Kac-Moody algebra in graded- 
chiral models. Chau, L.L.; Lukierski, J.; Popowicz, Z. 
(Brookhaven National Lab., Upton, NY). Letters in Mathe- 
matical Physics; 8: No. 2, 81-89(Mar 1984). 

It is shown that the supersymmetric Kac-Moody algebra can 
be generated from the hidden symmetry in graded-chiral models. 


45034 Time variation of the fundamental “constants” and 
Kaluza-Klein theories. Marciano, W.J. (Department of Phys- 
ics, Brookhaven National Laboratory, Upton, New York 
11973). Physical Review Letters; 52: No. 7, 489-491(13 Feb 
1984). Contract AC02-76CH00016. 

Time dependence of the fundamental “constants” is exam- 
ined within the framework of Kaluza-Klein theories. Relationships 
among low-energy couplings and masses are derived. It is suggest- 
ed that detection of a time variation in any of these parameters may 
provide evidence for extra space dimensions. Experimental bounds 
are reviewed and new measurements advocated. 


45035 Evidence for improved scaling of SU(2) gauge 
theory on a body-centered hypercubic lattice. Celmaster, W. 
(Department of Physics, Northeastern University, Boston, 
Massachusetts 02115). Physical Review Letters; 52: No. 6, 
403-406(6 Feb 1984). 

The SU(2) string tension is obtained from measurements of 
Wilson loops on a 6* body-centered hypercubic lattice. A crude 
perturbative determination of A indicates that the results are con- 
sistent with those of the hypercubic lattice. However, the chi(2) 
loop ratio is found to follow the asymptotic-freedom curve for a 
much larger range of go than has ever been observed for any hy- 
percubic actions. This strongly indicates that the body-centered lat- 
tice may, for a given amount of computer run-time, greatly increase 
the reliability of nonperturbative calculations. 


45036 Chiral symmetry breaking in supersymmetric 
Yang-Mills theory. Cohen, E.; Gomez, C. (Lyman Laborato- 
ry of Physics, Harvard University, Cambridge, Massachu- 
setts 02138). Physical Review Letters; 52: No. 4, 237-239(23 
Jan 1984). 

It is proved that the contribution of self-dual twisted gauge 
configurations (torons) to the gluino condensate <AA> in N = 1 
supersymmetric Yang-Mills theory remains finite in the thermody- 
namic limit. Using the richer vacuum structure of the theory, de- 
fined in a twisted box, the authors explain the constant value of the 
instanton contribution to the condensate <AA(x)AA(y)>. The phys- 
ical picture obtained is consistent with tr(-1)/sup F/ and the effec- 
tive-Lagrangian approach. 


45037 Gauge theories and their unification. Ramond, P. 
(Physics Department, University of Florida, Gainesville, 
Florida 32611). Annual Review of Nuclear Science; 33: No. 1, 
31-66(1983). Contract AS05-81ER40008. 

Attempts to unify the weak, electromagnetic, and strong 
interaction are reviewed. The SU; model is developed.(AIP) 
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REFER ALSO TO CITATION(S) 65100044288, 44875, 44991, 45087 


45038 (AECL—7907) Progress report, Physics Division: 
1982 July 1-September 30. (Atomic Energy of Canada Ltd., 
Chalk River, Ontario. Chalk River Nuclear Labs.). Dec 
1982. 122p. (PR-P—135). NTIS (US Sales Only), PC A06/ 
MF AO1. File Number DE84703053. 
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Nuclear physics work at CRNL included determination of 
the half lives of sup(26)Alsup(m), sup(34)Cl and sup(38)Ksup(m), 
development of the second of three ports of the isotope separator, 
extensive test runs for the parity violation experiment on the elec- 
tron test accelerator, and completion of the analysis of circular po- 
larization data for gamma decay in 74Ne. Solid state physics re- 
search included studies of the crystal structures of K2ReBre, analy- 
sis of small-angle scattering data from superoxide dismutase, and 
analysis of the temperature dependence of the positron annihilation 
peak rate in alpha and beta thorium in terms of the trapping model. 
Applied mathematics and computation research included mathemat- 
ical modelling of transient thermal behaviour of Slowpoke-III fuel 
and development of a probability distribution for unobserved occur- 
rences of dryout in a fuel bundle test. Testing began on the pre- 
processor program PRESTAR that aids in preparing input for the 
stress analysis program STARDYNE. 


6511 Experimental Techniques 


REFER ALSO TO CITATION(S) 65110044296, 45039, 45077 
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45039 (CONF-830862—18-App.19) Novel technique for 
measuring the vector polarization of a deuteron. Bonner, 
B.E.; McNaughton, M.W.; van Dyck, O.B.; Turpin, S.E.; 
Hollas, C.L.; Cremans, D.J.; Riley, P.J.; Rodebaugh, R.F.; 
Aas, B.; Weston, G.S. (Los Alamos National Lab., NM 
(USA); Rice Univ., Houston, TX (USA); Texas Univ., 
Austin (USA); California Univ., Los Angeles (USA)). 1983. 
Contract AT03-81ER40027. 2p. NTIS, PC A02/MF AO}!; 1; 
GPO Dep. File Number DE84016929. 

From 10. international conference on few-body problems in 
physics; Karlsruhe, F.R. Germany (21 Aug 1983). 

Portions are illegible in microfiche products. 

The usual method of double scattering that is employed for 
measuring the vector polarization (P = 2/V3 iti) of final state 
deuterons in a reaction is to use the appreciable analyzing power 
available for certain angular regions of elastic scattering or deuter- 
on initiated reactions. For increasing deuteron energies the cross 
section and/or analyzing power for such processes generally de- 
creases, thus limiting the utility of this technique at intermediate en- 
ergies. We recently developed a method for measuring iti: and 
demonstrated its validity for deuterons in the energy range 500 to 
600 MeV. The technique should be applicable for deuteron energies 
in the range 400 MeV to a few GeV. A brief description of the 
technique is given. 


45040 (CONF-830862—19-App.18) Polarization observa- 
bles D/sub NN/, P and A for vector pp — vector p7*n at 
800 MeV. Bonner, B.E.; McNaughton, M.W.; van Dyck, 
O.B.; Turpin, S.E.; Cremans, D.J.; Hollas, C.L.; Riley, P.J.; 
Rodebaugh, R.F.; Aas, B.; Weston, G.S. (Los Alamos Na- 
tional Lab., NM (USA); Rice Univ., Houston, TX (USA); 
Texas Univ., Austin (USA); California Univ., Los Angeles 
(USA)). 1983. Contract AT03-81ER40027. 2p. NTIS, PC 
A02/MF A011; 1; GPO Dep. File Number DE84016930. 

From 10. international conference on few-body problems in 
physics; Karlsruhe, F.R. Germany (21 Aug 1983). 

Portions are illegible in microfiche products. 

In conjunction with a vector polarization transfer measure- 
ment in the vector pp — vector dz* reaction, we also obtained 
data on polarization observables for vector pp — vector p7*n at 
800 MeV incident proton energy. Scattered protons were detected 
in a spectrometer at angles from 5° to 11°. Pions were detected in 
coincidence at angles 80° to 130°. The proton momentum range 
covered was from 800 to 1300 MeV/c. The prominent peak ob- 
served near 1150 MeV/c in the proton spectrum is a reflection of 
A** production at center of mass angles from 0° to 30°. Regions of 
the spectrum corresponding to A** production at backward ©/sub 
cm/ angles and to the 'So np final state interaction fall below the 
momentum acceptance limit for the spectrometer setting used in the 
present measurements. The events were binned into five proton mo- 
mentum bins for the determination of the polarization observables 
D/sub NN/, P, and A. 
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45041 (CONF-830862—20-App.17) First measurement of 
K/sub NN/ in the reaction vector pp — vector dz* at 800 
MeV. Turpin, S.E.; Bonner, B.E; van Dyck, O.B,; 
McNaughton, M.W.; Cremans, D.J.; Hollas, C.L.; 
McNaughton, K.H.; Riley, P.J.; Rodebaugh, R.F.; Xu, S. 
(Rice Univ., Houston, TX (USA); Los Alamos National 
Lab., NM (USA); Texas Univ., Austin (USA); California 
Univ., Los Angeles (USA)). 1983. Contract AT03- 
81ER40027. 2p. NTIS, PC A02/MF A0O1; 1; GPO Dep. File 
Number DE84016931. 

From 10. international conference on few-body problems in 
physics; Karlsruhe, F.R. Germany (21 Aug 1983). 

Portions are illegible in microfiche products. 

Recent controversy over the existence of exotic strangeness- 
zero resonances in the two nucleon system has emphasized the fact 
that this system presents an inherently multi-channel problem just 
above pion production threshold. Exotic two-nucleon states, if they 
exist, are certainly very inelastic. This leads to the conclusion that 
measurements of pion production channels to roughly the same 
extent and accuracy as measurements of nucleon-nucleon elastic 
scattering are necessary for fuller understanding of the two nucleon 
system. The results presented should provide valuable input to 
these multi-channel models needed to understand the two nucleon 
system. 6 references. 


45042 (CONF-830862—21-App.16) Spin rotation param- 
eters D/sub NN/, D/sub SL/, D/sub SS/, D/sub LS/, D/ 
sub LL/ and P for vector pd — vector pd elastic scattering at 
500 and 800 MeV. Sun, T.; Bonner, B.E.; McNaughton, 
M.W.; Van Dyck, O.B.; Weston, G.S.; Aas, B.; Bleszynski, 
M.; Igo, G.J.; Ohnuma H.; Cremans, D.J. (Los Alamos Na- 
tional Lab., NM (USA); California Univ., Los Angeles 
(USA); Texas Univ., Austin (USA); Rice Univ., Houston, 
TX (USA)). 1983. Contract AT03-81ER40027. 2p. NTIS, 
PC A02/MF A0Ol1; 1; GPO Dep. File Number DE84016932. 

From 10. international conference on few-body problems in 
physics; Karlsruhe, F.R. Germany (21 Aug 1983). 

Portions are illegible in microfiche products. 

The measurement of the spin rotation parameters D/sub 
NN/, D/sub SL/, D/sub SS/, D/sub LS/ and D/sub LL/ for 
vector pd — vector pd elastic scattering can be used to determine 
the depolarization parameters Do, Dx, Dy and Dz. Calculation by 
the Glauber model shows that the single scattering contributions to 
Dx and Dz depend only on the double spin flip components of the 
NN amplitude. The double scattering contributions to Dx and Dz 
are also sensitive to these amplitudes. So Dx and Dz are of consid- 
erable interest for providing selective information about the double 
spin flip components. Moreover, since the deuteron is the nucleus 
with the simplest bound state, the effects of the non-eikonal and 
non-relativistic approximations in the Glauber model can be tested. 
In this work we plan to use the well known amplitudes at 500 MeV 
to check the Glauber calculation. Then using this model we hope 
to extract the amplitudes at 800 MeV, which are not so well deter- 
mined. 


45043 (CONF-830862—22-App.15) D/sub SS/, D/sub 
LS/, D/sub LL/ and P for pp elastic scattering at 699 and 
750 MeV*. Cremans, D.J.; Hollas, C.L.; McNaughton, 
K.H.; Riley, P.J.; Rodebaugh, R.F.; Xu, S.; Bonner, B.E.; 
McNaughton, M.W.; Van Dyck, O.B.; Sun, T. (Texas 
Univ., Austin (USA); Los Alamos National Lab., NM 
(USA); Rice Univ., Houston, TX (USA); California Univ., 
Los Angeles (USA)). 1983. Contract AT03-81ER40027. 2p. 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE84016933. 

From 10. international conference on few-body problems in 
physics; Karlsruhe, F.R. Germany (21 Aug 1983). 

Portions are illegible in microfiche products. 

The pp elastic scattering amplitudes have been extensively 
investigated at intermediate energies over the past several years. 
Sufficient data exist for the extraction of the amplitudes at 548 and 
445 MeV and at 800 and 647 MeV. Few observables have been 
measured at energies between 650 and 800 MeV. To provide data 
in this energy region we have made measurements of the depolariz- 
tion parameters D/sub SS/, D/sub LS/ and D/sub LL/ and the 
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polarization parameter P at center of mass angles between 40° and 
120° at 699 and 750 MeV. 


45044 (GSI—84-7-Prepr.) Observation of structure in nn 
ari invariant mass spectra. Siemiarczuk, T.; Zielinski, Z. (Ge- 
sellschaft fuer Schwerionenforschung m.b.H., Darmstadt 
(Germany, F.R.)). Jan 1984. 15p. NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE84751780. 

The dp->(pz* +missing mass) reaction was studied at 3.3 
GeV/c deuteron momentum in the hydrogen bubble chamber. A 
sample enriched in “non-spectator” events shows two bumps in the 
missing mass distribution at around 2.030 and 2.140 GeV. The nnz* 
distribution exhibits a signal at 2.390 GeV. All peaks have a width 
of about 50-60 MeV. None of the background processes considered 
was capable of simulating the observed enhancements. 


45045 Test of charge symmetry in 7ri and 7 elastic scat- 
tering on tritium and *He. Nefkens, B.M.K.; Briscoe, W.J.; 
Eichon, A.D.; Fitzgerald, D.H.; Holt, J.A.; Mokhtari, A.A.; 
Wightman, J.A.; Sadler, M.E.; Boudrie, R.L.; Morris, C.L. 
(University of California at Los Angeles, Los Angeles, Cali- 
fornia 90024). Physical Review Letters; 52: No. 9, 735-738(27 
Feb 1984). 

Elastic scattering of 180-MeV 7* and 7 on *He and tritium 
has been measured from 0/sub 7/(c.m.) = 44° to 96°. The superra- 
tio Requivalent[do(m* + °H)/do(a~ + *He)]/[do(a* + *He) 
do(a~ +*H)] is found to vary with angle reaching a maximum of 
1.31 +- 0.09 at @/sub 7/ = 65° The direct Coulomb effects do not 
account for the observed differences of R from 1.0 which is the ex- 
pected value on the basis of charge symmetry. 


45046 Measurement of the tensor polarization in elec- 
tron-deuteron elastic scattering. Schulze, M.E.; Beck, D.; 
Farkhondeh, M.; Gilad, S.; Goloskie, R.; -Holt, R.J.; 
Kowalski, S.; Laszewski, R.M.; Leitch, M.J.; Moses, J.D. 
(Argonne National Laboratory, Argonne, Illinois 60439; 
University of Illinois, Champaign-Urbana, Illinois 61801; In- 
diana University Cyclotron Facility, Bloomington, Indiana 
47405; Los Alamos National Laboratory, Los Alamos, New 
Mexico 87545; Massachusetts Institute of Technology, Cam- 
bridge). Physical Review Letters; 52: No. 8, 597-600(20 Feb 
1984). 

This paper reports the first measurement of the tensor polar- 
ization tzo in e-d elastic scattering. The polarization of the recoil 
deuterons was measured for two values of momentum transfer, q = 
1.74 and 2.03 fm~', with a high-efficiency polarimeter. The results 
are in good agreement with reasonable models for the deuteron. 


45047 Tensor polarization in 7-d scattering and pion ab- 
sorption. Ungricht, E.; Freeman, W.S.; Geesaman, D.F.; 
Holt, R.J.; Specht, J. R; Zeidman, B.; Stephenson, E.J.; 
Moses, ID. Farkhondeh, M.; Gilad, Ss. (Argonne National 
Laboratory, Argonne, Illinois 60439). Physical Review Let- 
ters; 52: No. 5, 333-336(30 Jan 1984). 

Angular distributions of the deuteron tensor polarization, tzo, 
in 7-d elastic scattering at pion energies of 180, 220, and 256 MeV 
and excitation function at @/sub c.m.//sup m/roughly-equall44° 
have been measured. The results suggest that all published calcula- 
tions fail to include true pion absorption properly in the treatment 
of the 7NN system. No rapid angular or energy dependence was 
found near pion energies of either 134 or 256 MeV, where other 
experiments have suggested the existence of dibaryons. 


45048 D(t,a)n reaction cross sections at low energy. 
Jarmie, N.; Brown, R.E.; Hardekopf, R.A. (Los Alamos Na- 
tional Lab., NM (USA)). pp 318-325 of Nuclear data for sci- 
ence and technology. Proceedings of the international con- 
ference held in Antwerp, 6-10 September 1982. Boeckhoff, 
K.H. (ed.) (Commission of the European Communities, Geel 
(Belgium). Central Bureau for Nuclear Measurements). Dor- 
drecht, Netherlands; D. Reidel (1983). (CONF-820942—; 
EUR—8355). 

From Nuclear data for science and technology international 
conference; Antwerp, Belgium (6 Sep 1982). 


Paper copy only, copy does not permit microfiche produc- 
tionO refs.; 10 figs.; 1 table. 
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Because of discrepancies in previous measurements of the 
D(t,a)n reactions at low energies, we have developed a low-energy 
fusion cross-section facility (LEFCS) to remeasure the D(t,a) and 
other few-nucleon reactions. The experimental equipment features a 
windowless cryogenic target, a precision beam-intensity calorime- 
ter, a 10 to 120 keV accelerator producing negative tritium ions, an 
accurate target gas flow and temperature system, and a tritium gas- 
handling system. The target density and geometry are calibrated 
with the D(p,p)D reaction using 10-MeV protons from the Los 
Alamos Van-de-Graaff. Presented are 16 D(t,a)n total cross sec- 
tions from 8.3 to 78.1 keV equivalent deuteron energy. The relative 
error is 0.5% and the absolute error is 1.4% for most energies. For 
the lowest energy both uncertainties rise to about 4.7%. We will 
also attempt to measure the D(t,y)®He cross section. We have 
made preliminary background studies with the LEFCS target and a 
bismuth germanate counter with encouraging results. 


45049 Charged-particle elastic cross sections. Hale, 
G.M.; Dodder, D.C. (Los Alamos National Lab., NM 
(USA)); DeVeaux, J.C. (Illinois Univ., Urbana (USA). 
Dept. of Nuclear Engineering). pp 326-330 of Nuclear data 
for science and technology. Proceedings of the international 
conference held in Antwerp, 6-10 September 1982. Boeck- 
hoff, K.H. (ed.) (Commission of the European Communities, 
Geel (Belgium). Central Bureau for Nuclear Measurements). 
Dordrecht, Netherlands; D. Reidel (1983). (CONF-820942— 
; EUR—8355). 

From Nuclear data for science and technology international 
conference; Antwerp, Belgium (6 Sep 1982). 

Includes author and CINDA indexes. 

Modern treatments of energy loss in plasmas through elastic 
scattering of energetic ions require complete knowledge of 
charged-particle elastic cross sections. R-matrix theory provides an 
explicit separation of nuclear and Coulomb effects in these cross 
sections, and gives reasonable extrapolations to small angles and 
low energies, where data may be scarce. The authors outline the 
calculation of charged-particle elastic cross sections from R-matrix 
parameters, and give examples for d-T, d-a and t-a scattering, ob- 
tained from comprehensive analyses of reactions in the *He, °Li, 
and 7Li compound systems. Expansion coefficients for an exact pol- 
ynomial representation for the difference of the scattering and 
Rutherford cross sections (sigmasub(NI)) are given for d-T scatter- 
ing. Integral quantities involving sigmasub(NI) calculated from the 
present cross sections disagree substantially in some cases near re- 
sonances with a recent Livermore evaluation. 
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45050 (DOE/ER/02374—5) Nuclear moments and nucle- 
ar structure. Annual progress report, September 1, 1983-July 
31, 1984, Madansky, L.; Lee, Y.K. (Johns Hopkins Univ., 
Baltimore, MD (USA)). 1984. Contract AC02-76ER03274. 
87p. NTIS, PC AOS5/MF A0Ol1; 1; GPO Dep. File Number 
DE84015847. 

Portions are illegible in microfiche products. 

A copy of a publication that represents the completion of a 
so-called anomalon search, which contemplated the decay into a 
photon, is presented. The second part of the report discusses the 
status of Experiment E670H, a search for direct lepton production 
using a single arm spectrometer. The experimental arrangements 
and typical run parameters are discussed. An abstract of a paper de- 
scribing our earlier work on pion production in central collisions is 
presented. The analysis of data on y-ray and energetic neutrons 
from the p~ -capture in ‘Ho has been completed, and the results 
are now published. The spectra indicated an enhancement of ener- 
getic neutrons and large nuclear excitations, which stimulated new 
theoretical interpretations. A new experiment was initiated at 
TRIUMF to study muon capture in light ?7Al and ?°Si. The analy- 
sis of the energetic particle emission from the exclusive pion-cap- 
ture reaction in ‘Ho is in its final state, and the interpretation of 
the spectra in terms of the exciton model is in progress. (WHK) 
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45051 (DOE/ER/04043—44) Experiments on the nuclear 
interactions of pions. Progress report. Minehart, R.C.; Ziock, 
K.O.H. (Virginia Univ., Charlottesville (USA)). Jul 1984. 

Contract AS05- 76ER04043. 131p. NTIS, PC A07/MF AO1; 

1; GPO Dep. File Number DE84015611. 

Portions are illegible in microfiche products. 

Progress is reported on the following studies: (1) quasi-free- 
scattering of pions from *He and ‘He; (2) elastic scattering of pions 
from *He and ‘He; (3) pion absorption on *He and ‘He; (4) the 
reaction *H(z*, 2p) at low energies; (5) quasi-free pion scattering 
on ®Li and ?C; (6) a study of the (7,7 d) reaction in *Li, 7Li, '*C, 
and ‘°C; (7) a study of the A** resonance in ™B; (8) search for 
heavy neutrinos in the decay, 7+ — p+ + nu; (9) pionium; (10) a 
search for fractionally charged particles; (11) measurement of the 
a, 7° mass difference; (12) y-scaling in the (e,e’) reaction at high 
energies; (13) a study of the A-resonance in high energy electron 
scattering; and (14) CEBAF spectrometers. (WHK) 


45052 (N—84-16977) Ablation effects in oxygen-lead 
fragmentation at 2.1 GeV/nucleon. Townsend, L.W. (Nation- 
al Aeronautics and Space Administration, Hampton, VA 
(USA). Langley Research Center). Feb 1984. 12p. (NASA- 
TM—85704; L—15716). NTIS, PC A02/MF AOl1. 

The mechanism of particle evaporation was used to examine 
ablation effects in the fragmentation of 2.1 GeV/nucleon oxygen 
nuclei by lead targets. Following the initial abrasion process, the 
excited projectile prefragment is assumed to statistically decay in a 
manner analogous to that of a compound nucleus. The decay prob- 
abilities for the various particle emission channels are calculated by 
using the EVAP-4 Monte Carlo computer program. The input exci- 
tation energy spectrum for the prefragment is estimated from the 
geometric clean cut” abrasion-ablation model. Isotope production 
cross sections are calculated and compared with experimental data 
and with the predictions from the standard geometric abrasion-abla- 
tion fragmentation model. 


45053 Aaa dynamics in pion double charge exchange. 
Johnson, M.B.; Siciliano, E.R.; Toki, H.; Wirzba, A. (Los 
Alamos National Laboratory, Los Alamos, New Mexico 
87545). Physical Review Letters; 52: No. 8, 593-596(20 Feb 
1984). 

The authors calculate effects of direct meson-Ass interactions 
on pion double charge exchange to isobaric analog states in '*O. 
Virtual As3's in the ground state are shown to contribute negligibly, 
contrary to recent expectations. On-shell Ass interactions can have 
a large effect through ma+rho exchange, and inclusion of these 
terms improves agreement with experiment below resonance. Data 
at the higher energies cannot be explained by a simple combination 
of sequential pion-nucleon scattering plus direct meson-Ass terms. 


45054 Test of time-reversal symmetry in the 8 decay of 
19Ne. Hallin, A.L.; Calaprice, F.P.; MacArthur, C.W.; Pii- 
lonen, L.E.; Schneider, M.B.; Schreiber, D.F. (Princeton 
University, Princeton, New Jersey 08544). Physical Review 
Letters; 52: No. 5, 337-340(30 Jan 1984). 

With a new detection method, the upper limit-on the time- 
reversal—noninvariant triple angular correlation Jx(p/sub e/ x p/ 
sub v/)/E/sub e/E/sub v/ in the nuclear decay 'Ne— 
18F+e*+v has been reduced. Polarized '*Ne atoms from an 
atomic beam are captured in a holding cell, where the decay posi- 
trons and recoil ions are observed. The new value for the asymme- 
try parameter for this correlation is D = 0.0004 +- 0.0008, which 
is consistent with time-reversal symmetry. 


45055 Elastic photon scattering and the E2 strength func- 
tion in carbon and calcium. Wright, D.H.; Nathan, A.M.; 
Morford, L.J.; Debevec, P.T. (Nuclear Physics Laboratory, 
Department of Physics, University of Illinois at Urbana- 
Champaign, Champaign, Illinois 61820). Physical Review Let- 
ters; 52: No. 4, 244-246(23 Jan 1984). 

The elastic photon scattering cross section for carbon and 
calcium has been measured between 20 and 50 MeV. These data 
are inconsistent with previously reported measurements of the total 
photoabsorption cross section. No evidence is found for compact 
E2 strength in either nucleus. A previously reported concentration 
of E2 strength in carbon in the 24—44-MeV range is not supported 
by the data. 


65 PHYSICS. Il. 
6515 Nuclear Properties And Reactions, A=39-58 


6514 Nuclear Properties And Reactions, A= 20-38 


45056 (KFK—3708) Isoscalar transition rates of s-d shell 
nuclei using a modified implicit folding procedure. Srivastava, 
D.K.; Rebel, H. (Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Inst. fuer Kernphysik). Feb 
1984. 30p. NTIS (US Sales Only), PC A03/MF AO1. File 
Number DE84751625. 

Elastic and inelastic scattering data for 104 MeV alpha parti- 
cles from sup(20,22)Ne, sup(24,26)Mg, 7*Si and **S have been ana- 
lysed in a coupled channels approach assuming a Woods-Saxon and 
a Woods-Saxon squared shape for the real potential. The isoscalar 
transition rates for the AL = 2 and AL = 4 transitions are evaluat- 
ed using the implicit folding procedures. 


production in heavy-ion collisions at E/sub 
lab//A = 35 MeV. Braun-Munzinger, P.; Paul, P.; Ricken, 
L,; ong 4 J.; Zhang, P.H.; Young, GR; Obenshain, F.E.; 
Grosse, E. (Department of Physics, State University of 
New York, a Brook, New York 11794). Physical Review 
Letters; 52: No. 4, 255-258(23 Jan 1984). Contract W-7405- 
ENG-26. 

Pion production was studied at E/sub lab//A = 35 MeV in 
the reactions *N+Al, Ni, W—-7°+X. Neutral pions were meas- 
ured by detecting their two decay y rays in coincidence in an array 
of ten Pb-glass Cherenkov-detector telescopes. The measured cross 
sections are much larger than predicted within the framework of 
independent nucleon-nucleon collisions and indicate that, at this 
energy, pion production is the result of cooperative action among 
many nucleons. 
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45058 (ANL/NDM—86) Energy-differential cross section 
measurement for the ° V(n,a)**Sc reaction. Kanno, I.; Mead- 
ows, J.W.; Smith, D.L. (Argonne National Lab., IL (USA)). 
Jul 1984. Contract W-31-109-ENG-38. 47p. NTIS, PC A03/ 
MF AO!1; 1; GPO Dep. File Number DE84016254. 

Portions are illegible in microfiche products. 

The activation method was used to measure cross sections 
for the *V(n,a)“*Sc reaction in the threshold region, from 5.515 
MeV up to 9.567 MeV. Twenty approximately-monoenergetic cross 
section values were obtained in this experiment. These data points 
span the energy region at roughly equal intervals. The experimental 
resolutions were in the range 0.153 to 0.233 MeV (FWHM). The 
present differential data cover ~ 50% of the total integral response 
of this reaction for the standard ***U thermal-neutron-induced-fis- 
sion neutron spectrum, and ~ 44% of the corresponding response 
for the standard *°*Cf spontaneous-fission neutron spectrum. Over 
the range 7.6 to 9.5 MeV the present experimental cross sections 
are noticeably larger (e.g., by ~ 50% at ~ 8.6 MeV) than the cor- 
responding values from the ENDF/B-V evaluation. From ~ 6.7 to 
7.5 MeV, the present values are somewhat below those of ENDF/ 
B-V. At still lower energies the agreement is reasonably good con- 
sidering the uncertainties introduced by energy scale definition very 
near the effective threshold where the cross section varies rapidly 
with neutron energy. Calculated integral cross sections based in 
part on the present work agree reasonably well within errors with 
reported integral results, provided that the reported data are renor- 
malized to conform with recently-accepted values for appropriate 
standard reactions. 70 references. 


45059 (GSI—84-9(prepr.)) Thermalization in high energy 
nuclear collisions. Gustafsson, H.A.; Gutbrod, H.H.; Kolb, 
B.; Loehner, H.; Ludewigt, B.; Poskanzer, A.M.; Renner, 
T; Riedesel, H.; Ritter, H.G.; Warwick, A. (Gesellschaft 
fuer Schwerionenforschung m.b.H., Darmstadt (Germany, 
F.R.)). Feb 1984. 12p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE84751619. 

Complete events of the symmetric collisions Ca+Ca at E/ 
A=400 MeV and 1050 MeV and Nb+Nb at E/A=400 MeV and 
650 MeV have been measured with the Plastic Ball/Wall 4 a spec- 
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trometer. The degree of isotropy expressed by the ratio of the mean 
transverse to the mean longitudinal momentum in each event is de- 
termined as a function of the charged particle multiplicity. Also dis- 
cussed are proton energy distributions at thetasub(cm)=90° and 
their multiplicity dependences. 


45060 (GSI—84-11-Prepr.) Collective flow observed in 
relativistic nuclear collisions. Gustafsson, H.A.; Gutbrod, 
H.H.; Kolb, B.; Loehner, H.; Ludewigt, B.; Poskanzer, 
A.M.; Renner, T.; Riedesel, H.; Ritter, H.G.; Warwick, A. 
(Gesellschaft fuer Schwerionenforschung m.b.H., Darmstadt 
(Germany, F.R.)). Feb 1984. 12p. NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE84751787. 

The reactions Ca + Ca and Nb + Nb at 400 MeV/nucleon 
have been studied at the Bevalac using the Plastic Ball spectrome- 
ter. A global analysis of the events shows two nontrivial collective 
flow effects: the bounce-off of the projectile fragments, and the 
side-splash of the intermediate rapidity fragments for the higher 
multiplicity Nb + Nb events. Neither effect is seen in a knock-on 
cascade calculation. A simulation with an event generating statisti- 
cal model has been done in order to extract the magnitudes of the 
effects. 


45061 Systematic spectroscopic-factor discrepancy in 
heavy-ion proton-pickup reactions on *°Ca. Maguire, C.F.; 
Bomar, G.L.; Barclay, M.E.; Piercey, R.B.; Ramayya, A.V.; 
Ford, J.L.C. Jr.; Shapira, D.; Flynn, E.R.; Moses, J.D.; 
Peng, J.C. (Department of Physics and Astronomy, Vander- 
bilt University, Nashville, Tennessee 37235). Physical Review 
Letters; 52: No. 9, 743-746(27 Feb 1984). Contract AS05- 
76ER05034. 

The differential cross sections of proton-pickup reactions on 
“Ca initiated by various heavy-ion projectiles have been uniformly 
analyzed in a distorted-wave Born-approximation model. There ap- 

to be a spectroscopic-factor inconsistency depending on 
whether an odd-odd or an even-even nucleus (projectile or ejectile) 
participated in the reaction. 


45062 Evidence against ‘‘anomalon” production in high- 
energy heavy-ion collisions. Stevenson, J.D.; Musser, J.A.; 
Barwick, A.S.W. (Department of Physics, University of 
California, Berkeley, California 94720). Physical Review Let- 
ters; 52: No. 7, 515-517(13 Feb 1984). Contract W-7405- 
ENG-48. 

Results are presented from an electronic experiment to check 
directly the anomalous mean-free-path phenomena observed in 
high-energy heavy-ion collisions. The mean-free-path measurements 
presented are based on interactions of 1.25 x 10° secondary frag- 
ments produced by interactions of 1.8A-GeV “Ar in Lucite. The 
result is consistent with no anomalon phenomena and rules out 
(95% confidence limit) anomalons being more than 2% abundant if 
they have interaction lengths between 0.4 and 3 cm. 


45063 Energy division in damped reactions. Awes, T.C.; 
Ferguson, R.L.; Novotny, R.; Obenshain, F.E.; Plasil, F.; 
Pontoppidan, S.; Rauch, V.; Young, G.R.; Sann, H. (Oak 
Ridge National Laboratory, Oak Ridge, Tennessee 37831). 
Physical Review Letters; 52: No. 4, 251-254(23 Jan 1984). 
Contract W-7405-ENG-26. 

Nuclear charges and kinetic energies were measured for 
fragments resulting from reactions of **Ni+ °*®Ni and **Ni+ ?97Au 
at 15.3-MeV/u incident energy. These data suggest a nonequili- 
brium division of the available excitation energy between target and 
projectile for a large range of energy losses. This interpretation is 
supported by a consistent analysis of more complete data available 
for the **Fe+ '®Ho reaction at 8.5-MeV/u incident energy. 
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45064 (KFK—3652) Neutron capture cross sections of the 
krypton isotopes and the s-process branching at 7°Se. Walter, 
G.; Leugers, B.; Kaeppeler, F.; Bao, Z.Y.; Erbe, D.; Rupp, 
G.; Reffo, G.; Fabbri, F. (Kernforschungszentrum Karls- 
ruhe G.m.b.H. (Germany, F.R.). Inst. fuer Kernphysik). Feb 
1984. 94p. NTIS (US Sales Only), PC AO5/MF AOI. File 
Number DE84751808. 
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The input data for an analysis of the s-process branching at 
78Se have been significantly improved. The neutron capture cross 
sections for the stable krypton isotopes (except **Kr) were meas- 
ured between 3 and 240 keV neutron energy. In addition, statistical 
model calculations of the (n,y)-cross sections for all isotopes in- 
volved in this branching were performed. With these data and with 
other experimental results from literature a recommended set of 
Maxwellian average cross sections was established in the mass 
region 77<A<85. The relevant decay parameters of the involved 
unstable nuclei and the parameters for the s-process model are dis- 
cussed as well. On this basis the following aspects are investigated: 
the temperature during s-process, the decomposition into s- and r- 
process contributions and the solar krypton abundance. 
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45065 (DOE/ER/01505—103) Deexcitation processes in 
nuclear reactions. Progress report, August 1, 1983-July 31, 
1984. Porile, N.T. (Purdue Univ., Lafayette, IN (USA). 
Dept. of Chemistry). 1984. Contract AC02-76ER01505. 17p. 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE84016493. 

Portions are illegible in microfiche products. 

Research performed on the following studies during the past 
year is described: fragment emission in reactions of 60 to 350 GeV 
protons with rare gas targets; study of fragment emission from rare 
gas targets by protons in the near-threshold regime, 1 to 28 GeV; 
differential ranges, angular distributions, and thick-target recoil 
properties of products from the interaction of 400 GeV protons 
with nuclear targets; recoil studies of pion-induced reactions on 
carbon and gold; radiochemical search for anomalons. 14 refer- 
ences. 


45066 (GSI—84-4(prepr.)) Fusion of the system 
°7r+ Zr, Clerc, H.G.; Sahm, C.C.; Keller, J.G.; Schmidt, 
K.H.; Stelzer, H.; Reisdorf, W.; Agarwal, Y.K.; Hessberger, 
F.P.; Muenzenberg, G. (Gesellschaft fuer Schwerionenfors- 
chung m.b.H., Darmstadt (Germany, F.R.)). Jan 1984. 15p. 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE84751616. 

Cross sections for compound residues from the fusion reac- 
tion °Zr + %Zr were measured. No “extra push” is necessary to 
describe the data. Below the fusion barrier, the cross section de- 
creases much faster than observed previously in ‘“Ar-induced 
fusion reactions with tin and samarium targets. The present data are 
incompatible with recently published data for the same system. 


45067 (GSI—84-14-Prepr.) Spectroscopy around 1'°Sn. 
Roeckl, E. (Gesellschaft fuer Schwerionenforschung m.b.H., 
Darmstadt (Germany, F.R.)). Feb 1984. 14p. (CONF- 
840156—1). NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE84751788. 

From 22. international meeting on nuclear physics; Bormio, 
Italy (23 Jan 1984). 

The doubly closed-shell nucleus 50’°°Snso has so far not been 
reached experimentally. The investigations of proton-rich nuclei in 
its neighbourhood, however, have made considerable progress in 
recent years. In this report, I would like to present results obtained 
at the GSI mass separator on-line to the heavy-ion accelerator 
UNILAC. In chapter 2 the measurements of decay properties and 
the interpretation of the resulting nuclear-structure information are 
described. Subsequently, properties of neutron-deficient isotopes of 
indium (Z=49), as deduced from collinear laser spectroscopy, are 
discussed (chapter 3). Chapter 4 deals with mass-excess value 
(‘masses’), mass differences and the localization of the proton drip 
line in light odd-Z isotopes above tin. 


45068 (Juel-Spez—241) Application of the quasiparticle- 
random-phase approximation in the region of the semi-magic 
nucleus 64146 Gdg2. Conci, C. (Kernforschungsanlage Juelich 
G.m.b.H. (Germany, F.R.). Inst. fuer Kernphysik; Bonn 
Univ. (Germany, F.R.)). Jan 1984. 117p. NTIS (US Sales 
Only), PC A06/MF AO1. File Number DE84751954. 
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The spectroscopic properties of the even-even N=82 iso- 
tones with Z=60proportional68, with special attention to the nucle- 
us 64/*°Gdgo, have been investigated in the framework of the Quasi- 
particle Random-Phase Approximation (QRPA). The particle-hole 
and the particle-particle effective interaction are considered sepa- 
rately. In the QRPA- as well as in the BCS-equation we have used 
a density-dependent zero-range interaction. For the particle-hole 
force we have made use of a generalized interaction which in- 
cludes, in addition to the zero-range terms of the Landau-Migdal 
force, also explicitly the contributions of the one-pion and one-rho 
exchange potential. This being the first work where this kind of 
force is used to describe both electric and magnetic nuclear proper- 
ties, it has been necessary to introduce a new parameterization of 
the force. To make sure that our parametrization is valid in differ- 
ent regions of the periodic table, we have performed the same kind 
of calculations also for the nuclei **Sr and Zr. These are the first 
calculations whick can reproduce simultaneously the full level 
scheme of Gd up to 4 MeV including both predominantly col- 
lective levels as well as the more pure particle-hole excitations with 
higher spin. Within our formalism it has been possible to calculate 
also the nuclear properties of the even-even N=82 isotones around 
146Gd. The results concerning '**Nd, ‘Sm, '*Dy and °Er show 
a good agreement with the experimental data, however they exhib- 
it, unlike ‘“°Gd, a systematic upward shift of the excited levels with 
respect to the observed states. We ascribe this effect to the sempli- 
city of our choise for the particle-particle interaction, wich is a den- 
sity-dependent delta-force. 


45069 New evaluation of fission-fragment angular distri- 
butions in heavy-ion reactions. Gavron, A.; Eskola, P.; Sierk, 
A.J.; Boissevain, J.; Britt, H.C.; Eskola, K.; Fowler, M.M.; 
Ohm, Hi: Wilhelmy, J.B; Wald, S. (Los Alamos National 
Laboratory, Los Alamos, New Mexico 87545). Physical 
Review Letters; 52: No. 8, 589-592(20 Feb 1984). 

Measured fragment angular distributions for '*C- and '*O-in- 
duced fission are compared to calculations assuming K to be deter- 
mined at the saddle point and using moments of inertia from calcu- 
lated saddle-point shapes with diffuse surfaces. These calculations 
are consistent with experimental angular distributions in those cases 
where the fission barrier is comparable to or greater than the tem- 
perature at the saddle point. When the temperature exceeds the bar- 
rier height, the overall agreement with experiment is poor. 


45070 Nucleon alignment to very high spins in ‘*’Gd. 
Rapid rotation of a fermion system. Sletten, G.; Bjoernholm, 
S.; Borggreen, J.; Pedersen, J.; Chowdhury, P.; Emling, H.; 
Frekers, D.; Janssens, R.V.F.; Khoo, T.L.; Chung, Y.H. 
(Niels Bohr Inst., Roskilde, Denmark). Physics Letters, [Sec- 
tion] B; 135: No. 1-3, 33-37(2 Feb 1984). 

Detailed spectroscopic studies of the discrete y-rays feeding 
the 550 ns isomer at 8.590 MeV in '*7Gd are reported. The result- 
ing decay scheme indicates single-particle nature up to the highest 
states with I approx.= 40 (h/27) and approx.= 17 MeV of excita- 
tion energy, with no evidence of collectivity near the yrast line. 
Comparison with deformed shell-model calculations makes it possi- 
ble to suggest configuration assignments to many of the levels. 


45071 Evaporation residue cross sections for **S+/sup 
112,116,120,124/Sn from x-ray and direct recoil-nucleus 
measurements. Ernst, H.; Henning, W.; Davids, C.N.; Free- 
man, W.S.; Humanic, T.J.; Prosser, F.W.; Racca, R.A. (Ar- 
gonne National Laboratory, Argonne, Illinois 60439). Physi- 
cal Review [Section] C: Nuclear Physics; 29: No. 2, 464- 
476(Feb 1984). Contract W-31-109-ENG-38. 

Evaporation residue cross sections have been measured for 
the systems **S+/sup 112,116,120,124/Sn at incident energies be- 
tween 130 MeV and 247 MeV. Total cross sections were measured 
by direct detection of recoil nuclei in a particle counter telescope. 
In addition, total and partial cross sections were determined from 
K-vacancy production cross sections and K x-ray multiplicities of 
the evaporation residues. The x-ray multiplicities are of the order of 
~1 and vary slowly with target mass and incident energy, indicat- 
ing that x-ray detection can be reliably used to study fusion cross 
sections induced by heavy projectiles in this mass region. The total 
evaporation residue cross sections rise with increasing energy, satu- 
rate at ~ 190-MeV incident energy, and decrease slightly at higher 
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energies. The saturation value shows distinct differences between 
systems and ranges from ~ 600 mb for **S+ "?Sn to ~800 mb for 
32§+4 14Sn. The gross behavior of the partial evaporation residue 
cross sections is in agreement with statistical model calculations, 
but there remain deviations in the element distribution of the evap- 
oration residues which might be explained by contributions from in- 
complete fusion reactions. As a byproduct we have measured K- 
vacancy production cross sections for atomic excitation of the 
target atoms by the projectiles and compared them with theoretical 
predictions. 


45072 Width of isovector monopole vibrations in charge 
exchange reactions. Schwesinger, B.; Wambach, J. (Depart- 
ment of Physics, State University of New York at Stony 
Brook, Stony Brook, New York 11794). Physical Review 
[Section] C: Nuclear Physics; 29: No. 2, 663-664(Feb 1984). 

The widths of the isovector monopole excitations in ® Y and 
2°8T] have been calculated in a microscopic model including two- 
particle two-hole excitations. As a consistency check of the model 
we demonstrate that the isobaric analog states in *Nb and **Bi 
have negligible width. 


45073 Medium-energy spallation cross sections. 2. Mo ir- 
radiation with 800-MeV protons. Grant, P.M.; Erdal, B.R.; 
O’Brien, H.A. Jr. (Los Alamos National Lab., NM). Jnter- 
national Journal of Applied Radiation and Isotopes; 34: No. 
12, 1631-1632(Dec 1983). 

Technical note. 


45074 Inelastic electron scattering from nuclei. Heisen- 
berg, J.; Blok, H.P. (Department of Physics, University of 
New Hampshire, Durham, New Hampshire 03824). Annual 
Review of Nuclear Science; 33: No. 1, 569-610(1983). Con- 
tract AC02-79ER 10338. 

The use of electrons to probe nuclear structure is reviewed. 
DWBA calculations are performed to determine transition charge 
densities. Results are given for *C, *Y, Zr, %*Gd, and **Pb. 
(AIP) 
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45075 (GSI—84-2) Production of heavy nuclei in “ Ar-in- 
duced fusion reactions. Vermeulen, D. (Gesellschaft fuer 
Schwerionenforschung m.b.H., Darmstadt (Germany, F.R.); 
Technische Hochschule Darmstadt (Germany, F.R.). Fach- 
bereich Physik). Feb 1984. 105p. (In German). NTIS (US 
Sales Only), PC A06/MF A0O1. File Number DE84751802. 

At the velocity filter SHIP of the GSI in Darmstadt evapo- 
ration residual nuclei were detected which were produced by 
fusion of “Ar projectiles in the energy range between 4.1 and 5.1 
MeV/u with the target nuclei “Ho, Tm, *" Yb, ‘Yb, '*Lu, 
16H, 177Hf, Hf, } Hf, Hf, and '*'Ta. For the determination 
of cross sections for residual nuclei after evaporation of neutrons, 
protons, and a-particles the transmission of SHIP was experimental- 
ly calibrated. The droplet model fission barriers were determined 
by an empirical extrapolation into the interesting region of proton- 
rich nuclei. If in the evaporation calculations conventional level 
densities according to the one-particle model are used then the cal- 
culated cross sections exceed in measured data in the region of the 
spherical N= 126 shell partly about several orders of magnitude. A 
possible explanation of this discrepancy is the contribution of col- 
lective states to the level density at low excitation energies as it 
was proposed by Bjoernholm at al. (1974). 


45076 (GSI—84-13-Prepr.) B(E2) values in rotational 
bands. Emling, H. (Gesellschaft fuer Schwerionenforschung 
m.b.H., Darmstadt (Germany, F.R.)). Feb 1984. 25p. 
(CONF-840157—1). NTIS (US Sales Only), PC A02/MF 
AO01. File Number DE84751822. 

From Workshop on electromagnetic properties of high spin 
nuclear levels; Ein Bokak, Dead See, Israel (9 Jan 1984). 

The experimental techniques developed for measurements of 
B(E2) values between collective high spin states are discussed. Re- 
sults for actinide and rare earth nuclei are summarized. 
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45077 (LBL—18042) Spectroscopy of the highest-spin 
states. Stephens, F.S. (Lawrence Berkeley Lab., CA 
(USA)). Jul 1984. Contract AC03-76SF00098. 13p. (CONF- 
840530—7). NTIS, PC A02/MF A0O1; 1; GPO Dep. File 
Number DE84016004. 


From International symposium on in-beam nuclear spectros- 
copy; Debrecen, Hungary (14 May 1984). 

Portions are illegible in microfiche products. 

The reasons for constructing large arrays of Compton-sup- 
pressed germanium detectors are discussed and a description is 
given of the Berkeley array, presently under construction. Prelimi- 
nary results from the Berkeley system are given for the nucleus 
156Er. A transition is seen, around spin 30, from collective rotation- 
al behavior to non-collective single-particle behavior. The transition 
depends on configuration, as well as spin. 4 references, 7 figures. 


45078 SU(3) limit of the U(6/12) boson-fermion symme- 
try and the Nilsson model. Warner, D.D. (Brookhaven Na- 
tional Laboratory, Upton, New York 11973). Physical 
Review Letters; 52: No. 4, 259-262(23 Jan 1984). Contract 
AC02-76CH00016. 

It is shown that it is possible to establish a clear correspond- 
ence between bands in the U(6/12) SU(3) symmetry scheme and 
the Nilsson orbits stemming from the 2p/sub 1/2/, 2p/sub 3/2/, 
and 1f/sub 5/2/ shell-model states. The best empirical example of 
the specific single-particle structure and Coriolis coupling of rota- 
tional bands implicit in the symmetry is found in the low-lying 
states of 1 W. 


45079 187Qs(n,n’) inelastic cross section at 34 keV. 
Macklin, R.L.; Winters, R.R.; Hill, N.W.; Harvey, J.A. 
(Oak Ridge National Laboratory, Oak Ridge, Tennessee). 
Astrophysical Journal; 274: No. 1, 408-413(1 Nov 1983). Con- 
tract W-7405-ENG-26;AC02-76ER02696. 

A measurement of the '®’Os inelastic neutron cross section 
to the 3/27 9.75 keV excited state with 34+2 keV incident neu- 
trons gives 1.5 +- 0.2 barns. Pulsed neutron time of flight and a 
short anisotropic iron-aluminum filter allowed separation of the in- 
elastic yield from the 1/2~ ground-state elastic yield at 24 keV. The 
influence of the result on r-process galactic age calculations via the 
Re-Os decay chronometer is discussed, and the need for further 
theoretical calculations is emphasized. 
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45080 Back et al. respond. Back, B.B.; Betts, R.R.; Cas- 
sidy, K.; Glagola, B.G.; Gindler, J.E.; Glendenin, L.E.; Wil- 
kins, B.D. (Chemistry Division, Argonne National Labora- 
tory, Argonne, Illinois 60439). Physical Review Letters; 52: 
No. 5, 397-398(30 Jan 1984). 

The cross sections are estimated for fusion-fission in the re- 
actions '*0+ Bi and 1*0+ 75°U. (AIP) 


45081 Effective charge of neutron quasiparticle pairs in 
206Pb and 7*Pb. Papanicolas, C.N.; Heisenberg, J.; Lichten- 
stadt, J.; McCarthy, J.S.; Goutte, D.; Cavedon, J.M.; Frois, 
B.; Huet, M.; Leconte, P.; Ho, P.X. (University of Illinois at 
Urbana-Champaign, Urbana, Illinois 61801). Physical Review 
Letters; 52: No. 4, 247-250(23 Jan 1984). Contract AC02- 
79ER 10338. 

The transition charge densities to the lowest J/sup 7/ = 
2*,4* states in /sup 204,206/Pb have been determined through in- 
elastic electron scattering. Their shape is insensitive to the micro- 
scopic structure of these states, dominantly of neutron character, 
but it bears striking similarity to that of the low-frequency phonon 
of the core. This is regarded as strong evidence supporting the 
view that the “dressing” of these neutron excitations is mediated 
through core polarization with the lowest-frequency phonon acting 
as the most important doorway. 
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Above 


45082 (GSI—84-3(prepr.)) Structure of giant nuclear mol- 
ecules. Hess, P.O.; Greiner, W.; Pinkston, W.T. (Gesell- 
schaft fuer Schwerionenforschung m.b.H., Darmstadt (Ger- 
many, F.R.)). Jan 1984. 12p. NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE84751617. 

Strong indirect evidence exist for the existence of attractive 
forces between nuclei making surface contact. Experimentally, the 
recent observations of spontaneous positron production in heavy 
ion collisions can only be understood if nuclei stick together for 
times long compared to the collision time. Theoretically, calcula- 
tions of interaction potentials between deformed nuclei provide a 
mechanism for this time delay. We show that any such tendency 
for nuclei to attract implies the existence of nuclear molecules with 
entirely new kinds of collective modes. We present a simple model 
for these modes and apply it to 79°U-755U. 


45083 Enhanced E1 transition rates and octupole defor- 
mation in 7>Ac. Ahmad, I.; Chasman, R.R.; Gindler, J.E.; 
Friedman, A.M. (Chemistry Division, Argonne National 
Laboratory, 9700 South Cass Avenue, Argonne, Illinois 
60439). Physical Review Letters; 52: No. 7, 503-506(13 Feb 
1984). Contract W-31-109-ENG-38. 

The levels of **°Ac are reliably assigned by detailed meas- 
urements of the radiations associated with the a decay of ??°Pa and 
the B decay of ?°Ra. Extremely large enhancements of E1 transi- 
tion rates are found in 7% Ac. The adequacy of a single-particle de- 
scription of strong octupole correlations is examined. 


45084 Measurement of fission neutron multiplicities for 
thorium-232 and uranium-235 with incident neutron energies 
to 49 MeV. Howe, R.E. (University of California, Lawrence 
Livermore National Laboratory Livermore, California). Nu- 
clear Science and Engineering; 86: No. 2, 157-167(Feb 1984). 

Fission neutron multiplicities have been measured for neu- 
trons incident on ***Th with energies ranging from 1.1 to 49 MeV 
and for neutrons incident on 7*°U with energies from 17 to 49 
MeV. The Lawrence Livermore National Laboratory 100-MeV 
electron Linac was used to produce a white source of neutrons. In- 
cident neutron energies were measured using time-of-flight tech- 
niques. Fission neutrons were detected in a liquid scintillator using 
pulse-shape discrimination. All *°*Th neutron multiplicities were 
measured relative to 7*°U at each incident neutron energy. Above 
15 MeV the multiplicities were determined for *?Th and 7°U by 
using lower energy data from the **°U sample to measure the neu- 
tron detector efficiency. Corrections for angular anisotropy and 
spectral temperatures of the fission neutrons were minimized 
through the use of a spherical shell of 7*°U surrounding the fission 
chamber. The present results for 7°*Th extend available multiplicity 
data into the previously unreported regions: 1.1 to 1.3 MeV and 17 
to 49 MeV. The ?°5U results also extend significantly beyond previ- 
ously reported data: For the 7°*Th case, previously observed devi- 
ations from linearity below 2 MeV and near the (n, n’f) threshold 
have been confirmed. In addition, this experiment suggests a contin- 
ued rise in neutron multiplicity with decreasing incident neutron 
energy down to 1.1 MeV. A value for ~ v /SUB p/ of **'Th(n,f) is 
inferred from the 7°*Th results above the (n, n’f) threshold. The 
232Th measurements reported here for neutron energies above 15 
MeV show an average value of dE /SUB n/ /d v /SUB p/, which 
agrees with a value calculated from the binding energies of the pre- 
scission evaporated neutrons and the assumed mean kinetic ener- 
gies. The 7°°U data do not exhibit such a close agreement. 
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45085 (ANL-HEP-CP—84-51) Classical behavior in high 
temperature chromodynamics. Sivers, D. (Argonne National 
Lab., IL (USA)). 1984. Contract W-31-109-ENG-38. 4p. 
(CONF-8405193—38). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE84015815. 
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From Conference on the intersections between particle and 
nuclear physics; Steamboat Springs, CO, USA (23 May 1984). 

In searching for tools to describe physical systems consisting 
of hadronic matter at high temperature, it is worthwhile to consider 
the application of classical chromodynamics. Classical non-Abelian 
gauge theories have been extensively studied and continue to at- 
tract theoretical interest. However, the thrust of most work has 
been to consider classical dynamics as merely a guide to the quan- 
tum mechanical path integral. Attention has therefore focussed on 
particle-like field configurations or on topological structures which 
may be important in the presence of color confinement. Confine- 
ment in low-temperature QCD provides a substantial barrier to the 
use of any classical approximations. With color fields confined to 
isolated spatial regions, it is vey implausible that any classical ap- 
proximation can be made for bulk hadronic matter. However, at 
temperatures above the postulated deconfining phase transition 
there are reasons to believe that classical physics would be a valid 
approximation. Statistical fluctuations at high temperature can 
dominate quantum fluctuations and it is possible that the behavior 
of a large system can be described by averaged fields which obey 
classical equations. The use of the classical approximation for the 
non-Abelian dynamics is discussed. (WHK) 


45086 (BONN-HE—83-24) Three nucleon interaction in 
a quark cluster model. Kuzmichev, V.E. (Bonn Univ. (Ger- 
many, F.R.). Physikalisches Inst.). 1983. 3lp. NTIS (US 
Sales Only), PC A03/MF A0O1. File Number DE84751817. 

Taking into account the quark structure of the nucleons, a 
new three-nucleon potential is derived. It contains two parts - the 
pairwise interactions and a three-nucleon force. The pairwise inter- 
actions are described by the NN potentials of the quark compound 
bag model in the off-shell generalized form. The three-body force 
has the form of a separable potential which has a pole singularity 
on the energy axis. The residue at the pole is determined by the 
three-nucleon vertex given explicitly through all possible intermedi- 
ate states formed by 6q- and 9q-bags. The solution of the three-nu- 
cleon problem is obtained in an analytical form by means of the 
known solution of the problem with ordinary pairwise interaction. 
It is shown that: (i) the 9q-bag is an additional source of an attrac- 
tive interaction between three nucleons; (ii) the pole singularity of 
the three-nucleon force exhibits a resonance structure of the three- 
nucleon scattering amplitude; (iii) the total and partial widths of the 
quasi-discrete level are defined by the three-nucleon vertex. Some 
consequences of the new potential are discussed. 


45087 (DOE/ER/02171—214) Nuclear structure theory. 
Technical progress report, September 1, 1982-August 31, 
1984, French, J.B.; Koltun, D.S. (Rochester Univ., NY 
(USA)). 1984. Contract AC02-76ER02171. 19p. NTIS, PC 
A02/MF A01; 1; GPO Dep. File Number DE84016418. 

Portions are illegible in microfiche products. 

Research progress is reported. Spectral Averaging studies 
are outlined including the theory of level densities for interacting 
nucleons, the properties of single-particle nuclear excitations, spec- 
tral distributions for fixed symmetries, and applications to the secu- 
lar behavior of fluctuation measures in complex nuclei. Collective 
States research is described, in particular the boson-fermion symme- 
tries which are related to the U(5) limit of the interacting boson 
model. Nuclear Reaction studies are described including the statisti- 
cal theory of pion absorption, direct reactions at intermediate ener- 
gies, and the properties of the off-shell 7N t-matrix. Progress is re- 
ported on the quark theory of nuclear matter and the construction 
of models for a Fermi fluid which, near the nuclear ground state, is 
a fluid of nucleons composed of quarks, and, at high densities or 
temperatures, is a quark fluid. Applications of formal scattering 
theory to the study of phase-conjugate optics are discussed. Publi- 
cations are listed. 


45088 (GSI—84-15-Prepr.) Dynamical aspects of interme- 
diate energy nucleus-nucleus collisions. Cassing, W. (Gesell- 
schaft fuer Schwerionenforschung m.b.H., Darmstadt (Ger- 
many, F.R.)). Feb 1984. 35p. NTIS (US Sales Only), PC 
A03/MF AO1. File Number DE84751825. 

Nucleus-nucleus collisions in the energy range from 10 
MeV/u to 150 MeV/u are investigated in the framework of the 
Wigner transformed von-Neumann equation on the level of the 
one-body density matrix. Two-body collisions permitted by the 
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Pauli principle are described by a collision term of the Uehling-Uh- 
lenbeck type. Central collisions of “Ca + “Ca are studied with 
respect to time dependent distortions of the momentum density in a 
mean field description. A significant enhancement for subthreshold 
pion production due to nucleon-nucleon collisions is found. The 
competition between one-body and two-body effects is investigated 
via the evaluation of decay times for primary distorted momentum 
distributions. Double differential preequilibrium neutron spectra 
d?N/dTHETAGE in coincidence with central collisions of “Ca + 
“Ca at 20 MeV/u are calculated for primary and secondary emis- 
sion processes. 


45089 (JINR—10-83-659) Calculational simulation of 
neutron cross sections for transactinium nuclei in the range of 
forbidden resonances. Nefed’eva, L.S.; Ukraintsev, V.F.; 
Yaneva, N. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Computing Techniques and Automation). 
1983. 7p. (In Russian). NTIS (US Sales Only), PC A02/MF 
AO01. File Number DE84703048. 

An algorithm and programs for simulating the neutron cross 
sections and their functionals in the range of forbiddn resonances 
are described. The algorithm is based on the Monte Carlo method 
and using the cross section probability distpibution function. The 
results of comparison of calculated values for cross sections and 
transmissions with experimental data are considered. The programs 
are included into the library of the spectrum processing system and 
are used for calculating cross section characteristics of a number of 
transactinium isotopes. 6 refs. 


45090 (LA—9928-MS) Excitation of giant resonances in 
pion charge-exchange reactions. Auerbach, N. (Los Alamos 
National Lab., NM (USA)). Jun 1984. Contract W-7405- 
ENG-36. 19p. NTIS, PC A02/MF AOl1; 1; GPO Dep. File 
Number DE84016978. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The theory for excitation of electric giant isovector reson- 
ances in pion charge-exchange reactions is discussed. A comparison 
between the theoretical and the recent experimental results is made. 
20 references. 


45091 (LA-UR—84-2364) Nuclear non-perturbative exci- 
tations. Boguta, J.; Kunz, J. (Lawrence Berkeley Lab., CA 
(USA); Los Alamos National Lab., NM (USA)). 1984. Con- 
tract W-7405-ENG-36. 16p. (CONF-8406178—2). NTIS, PC 
A02/MF AOI; 1; GPO Dep. File Number DE84015525. 

From Workshop on solitons in nuclear and elementary parti- 
cle physics; Lewes, DE, USA (2 Jun 1984). 

Portions are illegible in microfiche products. 

We investigate consequences of a description of nuclear 
physics in terms of a relativistic field theory. The model Lagran- 
gian contained baryons, o-mesons and omega-mesons, and was sub- 
sequently extended to include also 7-mesons and rho-mesons. The 
most important successes of this approach are discussed. In addition 
to the description of known nuclear structure the field theoretical 
approach may reveal entirely new nuclear phenomena, based on the 
explicit treatment of mesonic degrees of freedom. A phenomeno- 
logical nuclear Lagrangian can be constructed, where the isovector 
Lorentz-vector rho-meson is described by a non-Abelian gauge 
field, that acquires its mass spontaneously due to the non-vanishing 
vacuum expectation value of a Higgs field. The gauge sector soli- 
tion solution is discussed. For the SU(2) gauge field theory with the 
Higgs field in the fundamental representation no non-trival topolog- 
ical conservation laws hold. This indicates that the soliton is unsta- 
ble. Fermions cannot stabilize the soliton solution energetically, be- 
cause only zero-binding-energy solutions for the fermions exist. 
Fermions in the presence of the soliton are discussed. Also, it is at- 
tempted to achieve stability of the soliton solution by coupling it to 
the 2-field. Describing the 7-field by the nonlinear o-model yields 
a conserved topological quantum number. In the linear o-model 
the soliton can only be stabilized energetically. 32 references. 
(WHK) 
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45092 (LBL—17836) Dynamics of angular momentum ac- 
cumulation in damped nuclear reactions. Randrup, J.; Doess- 
ing, T. (Lawrence Berkeley Lab., CA (USA)). May 1984. 
Contract AC03-76SF00098. 17p. (CONF-8405179—3). 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE84016052. 

From International conference on theoretical approaches to 
heavy ion reaction mechanisms; Paris, France (14 May 1984). 

Portions are illegible in microfiche products. 

The dynamical evolution of the correlated angular momen- 
tum distribution in a damped nuclear reaction is discussed within 
the framework of the nucleon exchange transport model. 13 refer- 
ences. 


45093 (LBL—17936) What can we learn from heavy-ion 
sub-barrier fusion excitation functions. Moehring, K. (Law- 
rence Berkeley Lab., CA (USA)). Jun 1984. Contract 
AC03-76SF00098. 13p. (CONF-8406156—1). NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE84014603. 

From International conference on fusion reactions below the 
coulomb barrier; Cambridge, MA, USA (13 Jun 1984). 

Portions are illegible in microfiche products. 

Over the last years, a large amount of heavy ion fusion data 
has been collected for energies around and well below the Cou- 
lomb barrier. As to their theoretical interpretation, the state of the 
art may be summarized as follows: for lighter systems, roughly 
Z:Z2 = 80, a description of fusion as penetration through a one- 
dimensional, more or less standard potential barrier yields a satisfac- 
tory interpretation of the experimental data. For heavier systems 
such an attempt fails dramatically, underestimating the sub-barrier 
data by orders of magnitude. This problem is discussed. 15 refer- 
ences. (WHK) 


45094 (MPI-H—1984-V-10) Statistical theory of nuclear 
reactions and the Gaussian orthogonal ensemble. Weiden- 
mueller, H.A. (Max-Planck-Institut fuer Kernphysik, Heidel- 
berg (Germany, F.R.)). 1984. 41p. NTIS (US Sales Only), 
PC A03/MF AO1. File Number DE84751956. 

Using methods developed in Field Theory and Statistical 
Mechanics, especially in the context of the Anderson model as gen- 
eralised by Wegner, we develop a novel approach to the Statistical 
Theory of Nuclear Reactions. We consider a finite set of N bound 
states, coupled to each other an ensemble of Gaussian orthogonal 
matrices, and coupled to a set of channels via fixed coupling matrix 
elements. We evaluate the ensemble average and the variance of 
the elements of the nuclear scattering matrix, using the method of a 
generating function combined with the replica trick, followed by 
the Hubbard-Stratonovitch transformation and a modified loop ex- 
pansion. In the limit N -> infinite, we show quite generally that, 
aside from a trivial dependence on average S-matrix elements, the 
variance depends only on the transmission coefficients, and that the 
correlation width of a pair of S-matrix elements is given by a uni- 
versal function of the transmission coefficients. A modified loop ex- 
pansion yields an asymptotic series valid for strong absorption. The 
terms in this series are partly novel, and partly coincide with results 
obtained earlier in the framework of a model which did not take 
account of the GOE eigenvalue fluctuations. This suggests that av- 
erage cross sections are mainly sensitive to the stiffness of the GOE 
spectrum. Fluctuation properties are also derived, and the link to 
Ericson fluctuation theory is established. 


45095 (SLAC-PUB—3375) Nuclear chromodynamics: ap- 
plications of QCD to relativistic multiquark systems. 
Brodsky, S.J.; Ji, C.R. (Stanford Linear Accelerator Center, 
CA (USA)). Jul 1984. Contract AC03-76SF00515. 29p. 
(CONF-840435—1). NTIS, PC A03/MF AOI; 1; GPO Dep. 
File Number DE84015876. 

From International school of nuclear physics - nuclear and 
subnuclear degrees of freedom and lepton nucleus scattering course; 
Erice, Trapani, Italy (8 Apr 1984). 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

We review the applications of quantum chromodynamics to 
nuclear multiquark systems. In particular, predictions are given for 
the deuteron reduced form factor in the high momentum transfer 
region, hidden color components in nuclear wavefunctions, and the 
short distance effective force between nucleons. A new antisymme- 
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trization technique is presented which allows a basis for relativistic 
multiquark wavefunctions and solutions to their evolution to short 
distances. Areas in which conventional nuclear theory conflicts 
with QCD are also briefly reviewed. 48 references. 


45096 Medium-polarization effects: A crucial ingredient 
in the A(1232)-nucleon interaction. Nakayama, K.; Krewald, 
S.; Speth, J.; Brown, G.E. (Institut fuer Kernphysik, Kern- 
forschungsanlage Juelich, D-5170 Juelich, West Germany). 
Physical Review Letters; 52: No. 7, 500-502(13 Feb 1984). 

The exchange of a virtual nuclear collective mode is shown 
to have an important effect on the isobar—nucleon-hole interaction. 
A numerical estimate for the Landau parameter in the isobar-nu- 
cleon sector is given by solving the fully coupled Babu-Brown 
equation in a simple model. 


45097 Fission-fragment angular distributions. Bond, P.D. 
(Kernfysisch Versneller Instituut, 9747-AA Groningen, The 
Netherlands). Physical Review Letters; 52: No. 6, 414-416(6 
Feb 1984). Contract AC02-76CH00016. 

The universally used “exact” formula for fission-fragment 
angular distributions is shown to be valid only under restrictive as- 
sumptions. The more general expression, which depends crucially 
on the final fragment spin distributions, predicts dramatically more 
anisotropic angular distributions for fission from nuclei at high spin. 
Recent anomalous” results are analyzed. 


45098 Quantum theory of nonequilibrium processes II. 
Application to nuclear collisions. Danielewicz, P. (Nuclear 
Science Division, Lawrence Berkeley Laboratory, Universi- 
ty of California, Berkeley, California 94720). Annals of Phys- 
ics (New York); 152: No. 2, 305-326(Feb 1984). Contract 
ACO03-76SF00098. 

In the high-energy (E/sub lab/> or =200 MeV/nucl) 
heavy ion-collisions, the quantum uncertainty of nucleon energies, 
given by the collision frequency, is of the order of (50-100) MeV. 
At hundreds MeV/nucl beam energies, the uncertainty is compara- 
ble with nucleon energies in the equal ion-velocity frame, indicating 
a quantum character of the dynamics. The quantum dynamics of a 
collision process is examined using nonequilibrium Green's function 
methods. Numerical calculations of collisions in an interpenetrating 
nuclear matter model, at the energy E/sub lab/ = 400 MeV/nucl, 
are performed. Comparison of the quantum dynamics, with the 
classical Markovian dynamics from the Boltzmann equation, reveals 
effects of the ill-defined nucleon energies in the nucleon momentum 
distribution. It is shown that the quantum dynamics proceeds twice 
as slow as Boltzmann dynamics, but the off-shell kinematics com- 
pensates for this somewhat. 


45099 Test of the proximity theorem for deformed nuclei. 
Seiwert, M.; Seiwert, M.; Greiner, W.; Oberacker, V.; 
Rhoades-Brown, M.J. (Institut fuer Theoretische Physik der 
Universitat Frankfurt am). Physical Review [Section] C: Nu- 
clear Physics; 29: No. 2, 477-486(Feb 1984). Contract W- 
7405-ENG-26. 

We compare a proximity-type potential for two interacting 
nuclei with the double-folding method. Both spherical and de- 
formed systems are considered. Special “orientation windows” are 
found for two deformed nuclei giving rise to nuclear cohesion. If 
the same nucleon-nucleon interaction is utilized, the proximity and 
the double-folding potentials agree fairly well for a 
spherical+deformed system. However, deviations are found in the 
case of two deformed nuclei. 


45100 Effective triaxial deformations in the interacting- 
boson model p. Castaos, O.; Frank, A.; Van Isacker, P. 
(Centro de Estudios Nucleares, Universidad Nacional Au- 
tonoma de Mexico, 04510 Mexico, Distrito Federal, 
Mexico). Physical Review Letters; 52: No. 4, 263-266(23 Jan 
1984). 

The authors propose a method for establishing a connection 
between the interacting-boson model and geometrical models, 
which is exact for any number of bosons. With this method they 
show that. effective triaxial deformations occur in the interacting- 
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boson model and confirm the results of a recent phenomenological 
study. 


45101 Nuclear matter theory: A Status Report. Jackson, 
A.D. (Department of Physics, State University of New 
York, Stony Brook, New York 11794). Annual Review of 
Nuclear Science; 33: No. 1, 105-142(1983). Contract AC02- 
76ER 13001. 

Various methods of describing the nucleon-nucleon interac- 
tion in nuclear matter are considered. The BBG theory is empha- 
sized. (AIP) 


45102 Application of nuclear models to neutron nuclear 
cross section calculations. Young, P.G. (Los Alamos Nation- 
al Lab., NM (USA)). pp 506-517 of Nuclear data for science 
and technology. Proceedings of the international conference 
held in Antwerp, 6-10 September 1982. Boeckhoff, K.H. 
(ed.) (Commission of the European Communities, Geel (Bel- 
gium). Central Bureau for Nuclear Measurements). Dor- 
drecht, Netherlands; D. Reidel (1983). (CONF-820942—- 
EUR—8355). 

From Nuclear data for science and technology international 
conference; Antwerp, Belgium (6 Sep 1982). 

91 refs.; 15 figs.; 3 tables. 

Nuclear theory is used increasingly to supplement and 
extend the nuclear data base that is available for applied studies. 
Areas where theoretical calculations are most important include the 
determination of neutron cross sections for unstable fission products 
and transactinide nuclei in fission reactor or nuclear waste calcula- 
tions and for meeting the extensive dosimetry, activation, and neu- 
tronic data needs associated with fusion reactor development, espe- 
cially for neutron energies above 14 MeV. Considerable progress 
has been made in the use of nuclear models for data evaluation and, 
particularly, in the methods used to derive physically meaningful 
parameters for model calculations. Theoretical studies frequently in- 
volve use of spherical and deformed optical models, Hauser-Fesh- 
bach statistical theory, preequilibrium theory, direct-reaction theory 
and often make use of gamma-ray strength function models and 
phenomenological (or microscopic) level density prescriptions. The 
development, application and limitations of nuclear models for data 
evaluation are discussed in this paper, with emphasis on the 0.1 to 
50 MeV energy range. 


45103 Optical model calculations for the chromium, iron 
and nickel isotopes in the energy range of 0.5 to 100.0 MeV. 
Prince, A. (Brookhaven National Lab., Upton, NY (USA)). 
pp 574-579 of Nuclear data for science and technology. Pro- 
ceedings of the international conference held in Antwerp, 6- 
10 September 1982. Boeckhoff, K.H. (ed.) (Commission of 
the European Communities, Geel (Belgium). Central Bureau 
for Nuclear Measurements). Dordrecht, Netherlands; D. 
Reidel (1983). (CONF-820942—; EUR—8355). 

From Nuclear = for science and technology international 
conference; Antwerp a (6 Sep 1982). 

ie 


Portions are “hiegib in microfiche productsS refs.; 14 figs.; 2 
tables. 


Optical model calculations have been carried out for the Cr, 
Fe and Ni isotopes at energies just above the resolved resonance 
region (0.5 to 0.7 MeV) to the high energy (100.0 MeV) region. A 
consistent set of optical model parameters that covered this region 
produced in addition to the S- and P-wave strength functions the 
total elastic and differential angular distributions that was in very 
good agreement with the experimental data. Reproduction of the 
broad maxima and minima (Nuclear Ramsauer Effect) in addition to 
So, S: and R were the established constraints for this analysis. 
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REFER ALSO TO CITATION(S) 65400043059 


45104 (IS-T—1150) X-ray absorption in perfect crystals. 
Zimmerman, J.D. (Ames Lab., IA (USA)). 1 Aug 1984. 
Contract W-7405-ENG-82. 105p. NTIS, PC A06/MF A0Ol1; 
1; GPO Dep. File Number DE84016034. 

Portions are illegible in microfiche products; Thesis. Submit- 
ted to Iowa State Univ., Ames. 
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Attenuation coefficients for germanium, silicon and HOPG 
were measured for the fundamental, second and third harmonic 
wavelengths of the tungsten L1, Lai, Lf, and Ly, excitation lines. 
The relation between the atomic scattering factor and the photo- 
electric contribution to the attenuation coefficient is discussed. 
Also, theoretical calculations of these are discussed along with the- 
oretical calculations for the coherent and incoherent processes. Fol- 
lowing this, the unique apparatus on which the experiment was per- 
formed along with some general experimental techniques which 
were used are described. This is proceeded by the results and dis- 
cussion of the data obtained for the perfect crystals and HOPG. 
Also, experimental attenuation coefficients for HOPG are presented 
for different temperatures. Within the conclusions, the results of the 
data are summarized and differences in obtaining attenuation coeffi- 
cients for the perfect crystals and HOPG are discussed. In the final 
chapter, recommendations are given for further studies to deter- 
mine characteristics of the change of the linear attenuation coeffi- 
cient in the regime of the thick crystal or small scattering angle. 
(WHK) 


45105 (N—84-16954) Study of physical processes 
space radiation protection. Khandelwal, G.S.; Xu, Y-J. (oul 
Dominion Univ., Norfolk, VA (USA)). Jan 1984. 108p. 
(NASA-CR—173183). NTIS, PC A06/MF AO1. 

The determination of stopping power for monatomic mole- 
cules and water vapor is addressed. Intermediate and low energy 
protons are considered. For individual titles, see N84-16955 through 
N84-16957. 


45106 (N—84-16955) Intermediate energy proton stop- 
ping power for hydrogen molecules and monoatomic helium 
gas. Xu, Y.J.; Khandelwal, G.S.; Wilson, J.W. (National 
Aeronautics and Space Administration, Hampton, VA 
(USA). Langley Research Center). Jan 1984. 1lp. NTIS, PC 
A06/MF AOl1. 

Stopping power in the intermediate energy region (100 keV 
to 1 MeV) was investigated, based on the work of Lindhard and 
Winther, and on the local plasma model. The theory is applied to 
calculate stopping power of hydrogen molecules and helium gas for 
protons of energy ranging from 100 keV to 2.5 MeV. Agreement 
with the experimental data is found to be within 10 percent. 


45107 (N—84-16956) Low-energy proton stopping power 
of N2, O2 and water vapor and deviations from Bragg’s rule. 
Xu, Y.J.; Khandelwal, G.S.; Wilson, J.W. (National Aero- 
nautics and Space Administration, Hampton, VA (USA). 
Langley Research Center). Jan 1984. 16p. NTIS, PC A06/ 
MF AOl1. 

A modified local plasma model, based on the works of Lind- 
hard and Winther and Bethe, Brown, and Walske, is established. 
The Gordon-Kim model for molecular electron density is used to 
calculate stopping power of N2, O2, and water vapor for protons 
of energy ranging from 40 keV to 2.5 MeV, resulting in good 
agreement with experimental data. Deviations from Bragg’s rule are 
evaluated and are discussed under the present theoretical model. 


45108 (N—84-16957) Theoretical model for calculation of 
molecular stopping power. Xu, Y.J. (Old Dominion Univ., 
Norfolk, VA (USA)). Jan 1984. 78p. NTIS, PC A06/MF 
AOl. 

A modified local plasma model is established. The Gordon- 
Kim’s molecular charged density model is employed to obtain a 
formula to evaluate the stopping power of many useful molecular 
systems. The stopping power of H2 and He gas was calculated for 
incident proton energy ranging from 100 keV to 2.5 MeV. The 
stopping power of O2, N2, and water vapor was also calculated for 
incident proton energy ranging from 40 keV. to 2.5 MeV. Good 
agreement with experimental data was obtained. A discussion of 
molecular effects leading to department from Bragg’s rule is pre- 
sented. The equipartition rule and the effect of nuclear momentum 
recoiling in stopping power are also discussed. 
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45109 (N—84-18044) Neon transport in selected organic 
composites. Townsend, L.W.; Wilson, J.W.; Bidasaria, H.B. 
(National Aeronautics and Space Administration, Hampton, 
VA (USA). Langley Research Center). Feb 1984. 19p. 
(NASA-TM—85693; L—15690). NTIS, PC A02/MF AOl1. 
An energy-dependent, perturbation expansion solution for 
heavy-ion transport in one dimension was used to calculate the 
dose from Ne-20 beams at incident kinetic energies of 350, 670, and 
2000 MeV/amu onto selected organic composites. Transport coeffi- 
cients, applicable to arbitrary ion beams over a broad range of ener- 
gies, are presented. Polyethylene and Kapton were tested as con- 
stituents of multilayered shielding for spacecraft and astronauts. 


45110 (N—84-21485) Mean excitation energies for stop- 
ping powers in various materials using local plasma oscillator 
strengths. Wilson, J.W.; Xu, Y.J.; Kamaratos, E. (National 
Aeronautics and Space Administration, Hampton, VA 
(USA). Langley Research Center). Mar 1984. 38p. (NASA- 
TP—2271; L—15731). NTIS, PC A03/MF AOl1. 

The basic model of Lindhard and Scharff, known as the 
local plasma model, is used to study the effects on stopping power 
of the chemical and physical state of the medium. Unlike previous 
work with the local plasma model, in which individual electron 
shifts in the plasma frequency were estimated empirically, he Pines 
correction derived for a degenerate Fermi gas is shown herein to 
provide a reasonable estimate, even on the atomic scale. Thus, the 
model is moved to a complete theoretical base requiring no empiri- 
cal adjustments, as characteristic of past applications. The principal 
remaining error is in the overestimation of the low-energy absorp- 
tion properties that are characteristic of the plasma model in the 
region of the atomic discrete spectrum, although higher-energy 
phenomena are accurately represented, and even excitation-to-ioni- 
zation ratios are given to fair accuracy. Mean excitation energies 
for covalent-bonded gases and solids, for ionic gases and crystals, 
and for metals are calculated using first-order models of the bonded 
states. 


45111 Monte Carlo variance comparison for expected 
value versus sampled splitting. Booth, T.E. (Los Alamos Na- 
tional Laboratory, P.O. Box 1663, Los Alamos, NM 87545). 
Transactions of the American Nuclear Society; 46: 433-434(Jun 
1984). (CONF-840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


45112 A linear characteristic-nodal transport method for 
arbitrary triangular meshes in (x,y) geometry. Paternoster, 
R.R.; Walters, W.F. (Los Alamos National Laboratory, 
P.O. Box 1663, Los Alamos, NM 87545). Transactions of the 
American Nuclear Society; 46: 431-433(Jun 1984). (CONF- 
840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


45113 Undergraduate a-particle time-of-flight experiment 
for determining the mean excitation energy for electronic 
stopping power of Al, Cu, Ag, and Au. Desmarais, D.; 
Duggan, J.L. (The University of Alberta, Edmonton, 
Canada T6C 4G9). American Journal of Physics; 52: No. 5, 
408-411(May 1984). 

A student experiment is presented in which a-particle time- 
of-flight measurements as well as direct a energy measurements are 
used to determine electronic stopping power parameters. For the 
time-of-flight measurements, a particles from a 74*Cm source are al- 
lowed to pass through a 14.6-y4m AE detector, then a foil, and final- 
ly come to rest in an E detector. The time-of-flight signals are ob- 
tained from the AE and E detectors. The measured energies and 
velocities are then used to determine Bloch’s constant in the Bethe 
stopping power theory for Al, Cu, Ag, and Au. These student re- 
sults are then compared to the theory. In order to show the feasi- 
bility of this technique for other measurements, a ***Cf source is 
used to produce a fission fragment time-of-flight spectrum. The 
time resolution for the a group is 1.17 ns and that of the fission 
fragment light group is 1.68 ns. 
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6550 Medical Physics 
REFER ALSO TO CITATION(S) 65500044345, 44416 


45114 (AECL—7906) Progress report, Health Sciences 
Division: 1982 July 1-September 30. (Atomic Energy of 
Canada Ltd., Chalk River, Ontario. Chalk River Nuclear 
Labs.). Dec 1982. 100p. (PR-HS—13). NTIS (US Sales 
Only), PC A05/MF A0O1. File Number DE84703052. 

Research at CRNL in health physics included characteriza- 
tion of electrochemically etched CR39 plastic, study of superheated 
liquid drops trapped in gels, measurement of HTO in background 
gamma fields, and development of components for a wide-range re- 
actor stack effluent monitor. Environmental research continued 
with local hydrological. studies, adsorption/desorption models of 
Co-60, studies of physical-chemical processes in sedimentation in 
lakes and rivers, and development of methods to determine the C- 
14 content of CO2 and vegetation. Research in radiation biology in- 
cluded studies employing recombinant DNA technology, detection 
of damaged bases following uv irradiation, tumor induction studies, 
and work on improved heat resistance in yeast. Biomedical research 
included the completion of I-129 dose estimations in connection 
with a proposed waste repository. 


45115 (AECL—7983) Progress report, Health Sciences 
Division: 1982 October 1-December 31. (Atomic Energy of 
Canada Ltd., Chalk River, Ontario. Chalk River Nuclear 
Labs.). Feb 1983. 106p. (PR-HS—14). NTIS (US Sales 
Only), PC A06/MF AO1. File Number DE84703056. 
Highlights of work in health physics include investigation of 
electrochemical etching procedures, further studies of gels saturated 
with superheated liquid drops, development of a beta dose rate 
meter using a chopper-stabilized amplifier, and operational tests of 
dose distributions on workers exposed in high gradient fields. Work 
in environmental research has included development of a model 
(LEEM) of one-dimensional vertical mixing of heat in lakes, further 
studies of the influence of sediment-water interaction on movement 
of contaminants in surface waters, application of nuclear techniques 
to an analysis of borehole waters for measurement of pipe flows, 
and efforts to determine the scale dependence of dispersivity. Re- 
search activity in radiation biology centres around the effects of ra- 
diation on a variety of organisms. The principal sensitive target is 
believed to be DNA and work continues towards understanding the 
nature of the damage and the response of cells as they attempt to 
repair the injury. Biomedical research has focussed on the study of 
metal ion-amino acid complexes and assembling data bases for inter- 
nal dosimetry calculations. Computer codes are being developed to 
establish standard models and evaluate specific contamination cases. 


45116 (GSF-S—958) Calculation and analysis of photon 
dose equivalent distributions in the ICRU sphere. Williams, 
G.; Swanson, W.P.; Kragh, P.; Drexler, G. (Gesellschaft 
fuer Strahlen- und Umweltforschung m.b.H. Muenchen, 
Neuherberg (Germany, F.R.)). Dec 1983. 227p. NTIS (US 
Sales Only), PC All/MF AO1. File Number DE84751611. 

Detailed dose equivalent distributions have been calculated 
in the ICRU sphere by Monte Carlo methods for photons in the 
energy range 0.010 - 10.0 MeV using the kerma approximation, 
with statistical accuracy generally better than +- 1%. Results are 
presented as depth-dose distributions along the principal axis and 
other selected axes and as isodose distributions, for parallel unidir- 
ectional, parallel opposed, planar rotational, planar isotropic and 
spatially isotropic irradiation. Various DE quantities are discussed 
and their numerical values presented as functions of photon energy. 
Six appendices are included which discuss (I.) conversion factors 
for different basic normalisation quantities, (II.) briefly the Monte 
Carlo procedure used, (III.)} the meaning of kerma and the kerma 
approximation, (IV.) a comparison of the work presented in this 
report and the calculations of Dimbylow in 1983, (V.) a test experi- 
ment using a 30 cm spherical phantom, (VI.) the results of backs- 
catter measurements and calculations using a 30 cm spherical phan- 
tom and cubic phantoms. 
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45117 (INIS-mf—9005, pp 83) Neutron dose distribution 
in a water bottle phantom irradiated with 14 MeV neutrons. 
Miric, I.; Tlic, R.; Wukcevic, M. (Institut za Nuklearne 
Nauke Boris Kidric, Belgrade (Yugoslavia)). 1983. NTIS 
(US Sales Only), PC A0O7/MF AOl. File Number 
1184780512. (CONF-830995—Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


45118 (INIS-mf—9005, pp 36) Possible secondary stand- 
ard for lethal dose measurements in radiological research and 
accident dosimetry. Dvornik, I.; Miljanic, S.; Zivadinovic, 
M.; Ranogajec-Komor, M. (Institut Rudjer Boskovic, 
Zagreb (Yugoslavia)). 1983. NTIS (US Sales Only), PC 
A07/MF AOl1. File Number TI84780512. (CONF-830995— 
Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


45119 (INIS-mf—9005, pp 9) Dosimetry - protection or 
exhibit. The trends in handling the regulations of radiation 
protection. Huber, E.L. (Bundesministerium fuer Soziale 
Verwaltung, Vienna (Austria)). 1983. NTIS (US Sales 
Only), PC A0O7/MF AOl. File Number 1184780512. 
(CONF-830995—Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 


45120 (N—84-16791) Radiation protection for manned 
space activities. Jordan, T.M. (Jet Propulsion Lab., Pasade- 
na, CA (USA)). Mar 1983. 43p. (NASA-CR—173202; JPL- 
PUB—83-26). NTIS, PC A03/MF AOl1. 

The Earth's natural radiation environment poses a hazard to 
manned space activities directly through biological effects and indi- 
rectly through effects on materials and electronics. The following 
standard practices are indicated that address: (1) environment 
models for all radiation species including uncertainties and temporal 
variations (2) upper bound and nominal quality factors for biologi- 
cal radiation effects that include dose, dose rate, critical organ, and 
linear energy transfer variations (3) particle transport and shielding 
methodology including system and man modeling and uncertainty 
analysis (4) mission planning that includes active dosimetry, mini- 
mizes exposure during extravehicular activities, subjects every mis- 
sion to a radiation review, and specifies operational procedures for 
forecasting, recognizing, and dealing with large solar flaes. 


45121 (N—84-17587) Suggested state regulations for con- 
trol of radiation. Volume 2: nonionizing radiation, lasers. 
(Conference of Radiation Control Program Directors, Inc. 
(USA)). 1982. 8l1p. (PB—84-109669). NTIS, PC A05/MF 
AOl. 

Information is presented on classifying lasers into four class. 
The information defines what a laser product is, states requirements 
for medical surveillance for persons exposed to laser radiation, 
specifies requirements for registration of laser facilities, mobile 
lasers, and persons servicing lasers/systems. 


45122 (NUREG/CP—0050, pp 1-14) Physics and mathe- 
matics of 8-particle dosimetry for radiation protection. Loe- 


vinger, R.; Seltzer, S.M.; Heaton, H.T. II. (National Bureau 
of Standards, Washington, DC). Jan 1984. NTIS, PC A99/ 
MF AO! - GPO $12.00. File Number T184006058. (CONF- 
830204—). 

From International beta dosimetry symposium; Washington, 
DC, USA (15 Feb 1983). 

Fast electrons interact with matter through many elastic and 
inelastic collisions with atomic electrons and nuclei. The effects of 
these interactions are often described in terms of collision stopping 
power, radiative stopping power, angular scattering, electron range, 
and range straggling. Electron transport theory combines these ef- 
fects to provide a description of the penetration of the electrons, 
and the deposition of energy, in materials of interest. Calculations 
of interest in radiation protection have been performed for monoen- 
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ergetic electron sources and for B-particle sources, and the results 
can be expressed in terms of point and plane kernels. The energy 
dependence of the results can often be greatly reduced by suitable 
scaling. The physical information and mathematical methods that 
constitute the basis of 8-particle dosimetry for radiation protection, 
are surveyed. 


45123 (NUREG/CP—0050, pp 15-24) 8 spectra and 
tables of B-ray dose distributions. Cross, W.G.; Ing, H.; 
Freedman, N.O.; Mainville, J. (Atomic Energy of Canada 
Ltd., Chalk River, Ontario). Jan 1984. NTIS, PC A99/MF 
A0O1 - GPO $12.00. File Number 1184006058. (CONF- 
830204—). 

From International beta dosimetry symposium; Washington, 
DC, USA (15 Feb 1983). 

Dose distributions around an isotropic point source of B rays 
in an infinite, homogeneous medium provide the kernels for calcu- 
lating doses from any spatial distribution of 8 emitters in the 
medium. Tables of dose distributions around point and planar 
sources in water and air are given, for about 100 8 emitters of im- 
portance in radioprotection and medicine, in Atomic Energy of 
Canada Limited report AECL-7617. They represent an updating 
and expansion of earlier tables and are based on Spencer's calculat- 
ed doses around monoenergetic point sources. Graphs of all point- 
source distributions in water are shown and data are given that 
permit easy calculation of doses in other low Z-media. These re- 
sults agree to within a few percent with measured dose distributions 
over a wide range of 8 energies, out to distances within which 
95% of the energy is deposited. Graphs of all the calculated 8 
spectra will be published separately. 


(NUREG/CP—0050, pp 25-28) Monte Carlo pro- 
gram for the transport of 8-particles through layers of differ- 
ent materials. Rohloff, F. (Nuclear Research Centre Julich, 
West Germany). Jan 1984. NTIS, PC A99/MF AOl - GPO 
$12.00. File Number T184006058. (CONF-830204—). 

From International beta dosimetry symposium; Washington, 
DC, USA (15 Feb 1983). 

The transport of electrons through a homogeneous material 
has been treated by various authors. At Julich, a Monte Carlo 
package has been developed to cover the electron transport 
through layers of different materials. The main program follows the 
path of the electron and keeps book of its energy deposition. The 
program allows both the calculation for plane and point sources 
and a plane or finitely extended receptor. 


45125 (NUREG/CP—0050, pp 29-42) Influence of the 
air-tissue boundary on the depth dose distribution of 8 radi- 
ation. Rohloff, F.; Heinzelmann, M. (Nuclear Research 
Centre Julich, West Germany). Jan 1984. NTIS, PC A99/ 
MF AOl1 - GPO $12.00. File Number T184006058. (CONF- 
830204—). 

From International beta dosimetry symposium; Washington, 
DC, USA (15 Feb 1983). 

Calculations are presented and discussed of the depth dose 
distribution for B-doses in tissue for a 8 source outside the tissue. 
The calculations have been done for point and plane sources, both 
for the B-spectrum of a 8 nuclide of low maximum energy (Pm- 
147) and of a greater maximum energy (Y-90). The results are com- 
pared with earlier calculations for homogeneous material. Further 
possible influences of different depth dose distributions on the cali- 
bration of dosimeters are discussed. 


45126 (NUREG/CP—0050, pp 43-47) Electron fluence 
to dose equivalent conversion factors calculated with EGS3 
for electrons and positrons with energies from 100 keV to 20 
GeV. Rogers, D.W.O. (National Research Council of 

Ottawa, Ontario). Jan 1984. NTIS, PC A99/MF 
AOl - GPO $12.00. File Number TI84006058. (CONF- 
830204—). 

From International beta dosimetry symposium;..Washington, 
DC, USA (15 Feb 1983). 

Tables are presented of conversion factors for electron 
fluence to dose equivalent as a function of depth on a 30 cm thick 
slab of ICRU 4-element tissue irradiated by broad parallel beams of 
electrons incident normal to the surface. 
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45127 (NUREG/CP—0050, pp 59) Computer code for 
calculating 8 spectra and energy deposition. Adams, S.R. 
(Idaho National Engineering Lab., Idaho Falls). Jan 1984. 
NTIS, PC A99/MF AOl - GPO $12.00. File Number 
TI84006058. (CONF-830204—). 

From International beta dosimetry symposium; Washington, 
DC, USA (15 Feb 1983). 

A computer code has been developed which calculates the 8 
spectra from point and plane geometries for isotropic 8 sources. 
Calculated dose rates in air are compared with B sources calibrated 
by the Physikalisch Technische Bundesanstalt of the Federal Re- 
public of Germany. The relationships between dose rates, the maxi- 
mum £ particle energy and the average B particle energy with in- 
crease absorber thickness are discussed. The B dose rate at 70 ym 
below the body surface is also calculated. This information is brief- 
ly discussed with respect to the design of personnel protection, cali- 
bration of dosimeters and dose rate meters, and the reconstruction 
of exposure situations. 


45128 (NUREG/CP—0050, pp 61-72) Evaluation of B- 
ray dose to the skin for I-131 exposures: a comparison of dif- 
ferent models. Sayeg, J.A.; Simmons, G.H.; Schadt, W.W.; 
Sherbini, S.S.; Porter, S.W. Jr. (Univ. of Kentucky Medical 
Center, Lexington). Jan 1984. NTIS, PC A99/MF AOI - 
GPO $12.00. File Number T184006058. (CONF-830204—). 

From International beta dosimetry symposium; Washington, 
DC, USA (15 Feb 1983). 

A comparison of B-ray dose to the skin due to I-131 con- 
tamination has been investigated using the empirical infinite-plane 
thin-source model of Loevinger and the MIRD method utilizing 
the S factors for B-rays and electrons. The Loevinger model, which 
was originally developed for the calculation of dose as a function 
of distance from a plane source, was extended to a uniform activity 
distribution throughout the skin such that comparisons could be 
made between the two methods. The results are in close agreement. 
The advantage of the extended Loevinger model in the present in- 
vestigation is that one is able to compute a distribution of dose 
throughout the skin. The model has also been extended to linear 
and exponential activity distributions. All distributions were used 
with a modified reference man incorporating the recommendations 
made by the ICRP for the evaluation of skin dose. 


45129 (NUREG/CP—0050, pp 73-97) Standardization 
and calibration in 8 dosimetry. Boehm, J. (Physikalisch- 
Technische Bundesanstalt, Braunschweig, West Germany). 
Jan 1984. NTIS, PC A99/MF AOl - GPO $12.00. File 
Number T1I84006058. (CONF-830204—). 

From International beta dosimetry symposium; Washington, 
DC, USA (15 Feb 1983). 

After reviewing the quantities and units for special use in ra- 
diation protection, the experimental determination of one of these 
quantities, the so-called calibration quantity, by means of extrapola- 
tion chamber measurements is discussed in more detail. Results of 
intercomparisons of national standard measuring device are present- 
ed. Some general aspects of the calibration of B sources and dose 
(rate) meters are discussed paying special regard to reference B ra- 
diations recommended by the International Organization for Stand- 
ardization (ISO). 


45130 (NUREG/CP—0050, pp 577-584) Applied tech- 
nique for estimating the relative tissue dose equivalent is 
mixed -y radiation fields. Dyer, N.C.; Baker, K.R. (Port- 
land General Electric Co., OR). Jan 1984. NTIS, PC A99/ 
MF AO1 - GPO $12.00. File Number T1I84006058. (CONF- 
830204—). 

From International beta dosimetry symposium; Washington, 
DC, USA (15 Feb 1983). 

Limiting the 8 dose equivalent to certain workers in com- 
mercial nuclear power plants has proven to be a major concern. 
Since workers are controlled by direct-reading dosimeters sensitive 
only to y radiation, the 8 component of the radiation field and the 
relative dose equivalent to the tissues of interest must be predeter- 
mined. A simple method has been developed for predicting the rel- 
ative dose equivalent at various depths in tissue from a mixed B-y 
radiation source external to the body. The method entails using a 
pancake GM probe to measure the B and y-ray fluence rates 
through absorbers, and calculating the potential dose equivalent to 
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the skin, lens of the eye, and the whole body. Data will be present- 
ed for the application of this technique to work activities on the 
primary side of PWR steam generators. 


45131 (NUREG/CP—0050, pp 585-599) Practical 
method for evaluating 6 dose from radioactive contamination 
on skin. Davidson, B.S.; Barker, J.H. (South Carolina Elec- 
tric and Gas Co., Columbia). Jan 1984. NTIS, PC A99/MF 
A0Ol - GPO $12.00. File Number 1184006058. (CONF- 
830204—). 

From International beta dosimetry symposium; Washington, 
DC, USA (15 Feb 1983). 

In response to a recommendation in NUREG-0761, a practi- 
cal methodology for evaluating 8 skin dose was developed. It is in- 
tended for episodic dose evaluations and follows the methods pre- 
sented in LA-4558-MS, Surface contamination: Decision Levels (He 
71). Techniques for monitoring use routine frisking equipment 
available at most facilities and simple calculations. Action levels for 
initiating dose recording and subsequent monitoring are given. 


45132 Establishing a radiation accident response plan 
with a local community hospital. Shingleton, K.L. (Lawrence 
Livermore National Laboratory, P.O. Box 808, Livermore, 
CA 94550). Transactions of the American Nuclear Society; 46: 
25(Jun 1984). (CONF-840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


6560 Solid State Physics 


REFER ALSO TO CITATION(S) 65600044192, 44875 


45133 (AECL—7909) Progress report, Chemistry and 
Materials Division: 1982 July 1-September 30. (Atomic 
Energy of Canada Ltd., Chalk River, Ontario. Chalk River 
Nuclear Labs.). Oct 1982. 91p. (PR-CMa—62). NTIS (US 
Sales Only), PC AO5/MF AO1. File Number DE84703054. 

During the third quarter of 1982, work in solid state studies 
included study of energy spectra of Auger electrons from a silicon 
single crystal, use of an excimer laser to anneal an aluminum crystal 
implanted with iron atoms, studies of defects created by helium ion 
irradiation of a dilute copper-indium alloy crystal, and computer 
simulations of ion channeling in a platinum crystal surface. Work in 
radiation chemistry on the enhancement of water calorimetry sensi- 
tivity continued. A surface science program to understand the tem- 
poral oscillations in the oxidation of carbon monoxide over plati- 
num continued with the study of the interaction of oxygen with the 
(100) crystallographic face of platinum. Studies in analytical chem- 
istry included a comparison of fuel burnup results using °Nd + 
146Nd and 148Nd, and a preliminary investigation into methods of 
reduction of U(VI) to U(IV), particularly electrolytic reduction. 
Materials science work continued on the fracture surfaces of Exel 
alloys cracked in hydrogen gas, the true incubation time for stress 
corrosion cracking in cesium-cadmium vapour mixtures, evidence 
for a previously unknown hexagonal phase of germanium, growth 
experiments in the DIDO reactor on swaged single-crystals, and ex- 
amination of the first zirconium specimen purified by electrotran- 
sport in the CRNL equipment. 


45134 (AECL—7987) Progress report, Chemistry and 
Materials Division: 1982 October 1-December 31. (Atomic 
Energy of Canada Ltd., Chalk River, Ontario. Chalk River 
Nuclear Labs.). Feb 1983. 107p. (PR-CMa—63). NTIS (US 
Sales Only), PC A06/MF AO1. File Number DE84703057. 

Solid state studies included work on the trapping vacancies 
of Au atoms by the backscattering-channeling method, and investi- 
gation into mixing across interfaces resulting from heavy ion bom- 
bardment. In radiation chemistry, computer simulations of nitrogen 
atom yield from radiolysis of N2-O2 mixtures were found to agree 
with experiment. Surface science research included studies of tem- 
poral oscillations in the kinetics of oxidation of carbon monoxide 
over the (100) face of single-crystal platinum. In analytical chemis- 
try, research projects included the determination of thorium-239 in 
ores, use of a high specific activity methyl bromide tracer in com- 
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mercial applications, determination of burnup in (Th,U)0 fuels 
using HPLC, and development of a simple and quick means to de- 
termine D.0 content of water grab samples at CANDU sites using a 
small soft-bulb hydrometer. Materials science studies included ex- 
periments on true incubation time for stress-corrosion cracking in 
iodine vapour, examination of hydrogen contents of fuel cladding 
from bundles with failed pins, and studies of initiation of =nodular> 
corrosion of fuel cladding in high-temperature steam. 


45135 (SAND—84-0743C) Electron and hole effective 
masses for two-dimensional in strained-layer super- 
lattices. Osbourn, G.C. (Sandia National Labs., Albuquer- 
que, NM (USA)). 1984. Contract AC04-76DP00789. 8p. 
(CONF-840877—2). NTIS, PC A02/MF AO1; 1; GPO Dep. 
File Number DE84016222. 


From International conference on superlattices, microstruc- 
tures and microdevices; Champaign-Urbana, IL, USA (13 Aug 
1984). 

Portions are illegible in microfiche products. 

The first theoretical study of the electron and hole effective 
masses along the layers of (100) strained-layer superlattices grown 
from direct and indirect gap materials is presented. The results indi- 
cate that the large layer strains in these structures can produce 
electron masses associated with the X valleys and hole masses 
which are significantly reduced from bulk values. The electron 
values are typically ~ 0.2 m/sub e/ and the hole values are typical- 
ly <0.1 m/sub e/. These results have important implications for 
the low field transport properties of strained-layer systems. 19 refer- 
ences. 


45136 Breathers and photoinduced absorption in polyace- 
tylene. Bishop, A.R.; Campbell, D.K.; Lomdahl, P.S.; Horo- 
vitz, B.; Phillpot, S.R. (Center for Nonlinear Studies and 
Theoretical Division, Los Alamos National Laboratory, Los 
Alamos, New Mexico 87545). Physical Review Letters; 52: 
No. 8, 671-674(20 Feb 1984). 


The dynamics of trans-polyacetylene is studied within the 
adiabatic model of Su, Schrieffer, and Heeger. A single soliton has 
a maximum velocity, v/sub m/, which can be higher than the 
sound velocity. A long-time simulation shows that, from an initial 
electron-hole pair, a soliton and antisoliton emerge with velocities 
+- v/sub m/ and that a persistent breather is left behind. This 
breather may account for the high-energy intragap structure ob- 
served in photoinduced absorption, including isotope dependence. 


45137 Discrete-symmetry breaking and novel critical phe- 
nomena in an antiferromagnetic planar (XY) model in two di- 
mensions. Lee, D.H.; Joannopoulos, J.D.; Negele, J.W.; 
Landau, D.P. (Department of Physics, Massachusetts Insti- 
tute of Technology, Cambridge, Massachusetts 02139). Phys- 
ical Review Letters; 52: No. 6, 433-436(6 Feb 1984). Contract 
AC02-76ER03069. 

Landau-Ginzburg-Wilson symmetry analyses and Monte 
Carlo calculations for the classical antiferromagnetic planar (XY) 
model on a triangular lattice reveal a wealth of interesting critical 
phenomena. From this simple model arise a zero-field transition to 
a state of long-range order, a new mechanism for spin disordering, 
and a critical point associated with a possible new universality 
class. 


45138 Stage order, disorder, and phase transitions in in- 
tercalation compounds. Kirczenow, G. (Department of Phys- 
ics, Simon Fraser University, Burnaby, British Columbia 
V5A1S6, Canada). Physical Review Letters; 52: No. 6, 437- 
440(6 Feb 1984). Contract AC02-83ER45019. 


A theoretical study of intercalation predicts stage-changing 
phase transitions to be continuous and to proceed via stage-disor- 
dered states. Detailed results are presented for typical donor and 
acceptor graphite intercalation compounds. Other systems are also 
discussed. A scaling rule relating stage disorder to domain size, 
stage, temperature, in-plane density, and charge transfer is pro- 
posed. A fundamental limit is set on the period of well staged struc- 
tures. Experimental implications are discussed. ~ 


6561 Superconductivity 


REFER ALSO TO CITATION(S) 65610043825, 43826, 43827, 43847, 43864, 
43867, 43871, 43917, 43981, 43992 


6570 Theoretical Physics 


45139 (DESY—84-006) Numerical solution of Maxwell's 
equations and applications in the field of accelerator physics. 
Weiland, T. (Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany, F.R.)). Jan 1984. 43p. NTIS (US Sales 
Only), PC A03/MF AO1. File Number DE84751803. 

A discretization ansatz for Maxwell's equations is described 
that enables treatment of all possible homogeneous and inhomogen- 
eous problems from nonlinear magnetostatics and electrostatics to 
time dependent field problems which include charges moving freely 
at any speed. One and the same method can be used for magnet 
design, for cavity mode investigations and wake force computations 
in time and frequency domain, antenna problems and waveguide 
structures. The method makes direct use of the electric or/and 
magnetic field as unknowns thus yielding uniquely defined vectors 
in combination with a suitable grid definition. This “natural” ansatz 
avoids problems arising from the use of artificial functions such as 
vector potentials or Hertz potentials. 


45140 (DOE/ER/03509—T2) Geometrical theory of spin 
motion. Halpern, L. (Florida State Univ., Tallahassee 
(USA). Dept. of Physics; Amsterdam Univ. (Netherlands). 
Inst. voor Theoretische Fysica). 1983. Contract AS05- 
76ER03509. 32p. NTIS, PC A03/MF A0Ol; 1; GPO Dep. 
File Number DE84016537. 

Portions are illegible in microfiche products. 

A discussion of the fundamental interrelation of geometry 
and physical laws with Lie groups leads to a reformulation and 
heuristic modification of the principle of inertia and the principle of 
equivalence, which is based on the simple De Sitter group instead 
of the Poincare group. The resulting law of motion allows a unified 
formulation for structureless and spinning test particles. A metrical 
theory of gravitation is constructed with the modified principle, 
which is structured after the geometry of the manifold of the De 
Sitter group. The theory is equivalent to a particular Kaluza-Klein 
theory in ten dimensions with the Lorentz group as gauge group. A 
restricted version of this theory excludes torsion. It is shown by a 
reformulation of the energy momentum complex that this version is 
equivalent to general relativity with a cosmologic term quadratic in 
the curvature tensor and in which the existence of spinning particle 
fields is inherent from first principles. The equations of the general 
theory with torsion are presented and it is shown in a special case 
how the boundary conditions for the torsion degree of freedom 
have to be chosen such as to treat orbital and spin angular momen- 
ta on an equal footing. The possibility of verification of the result- 
ing anomalous spin-spin interaction is mentioned and a model im- 
posed by the group topology of SO(3, 2) is outlined in which the 
unexplained discrepancy between the magnitude of the discrete 
valued coupling constants and the gravitational constant in Kaluza- 
Klein theories is resolved by the identification of identical fermions 
as one orbit. The mathematical structure can be adapted to larger 
groups to include other degrees of freedom. 41 references. 


45141 (GSI—84-6-Prepr.) Bound state solutions of the 
Klein-Gordon equation for strong potentials. Fleischer, W.; 
Soff, G. (Gesellschaft fuer Schwerionenforschung m.b.H., 
Darmstadt (Germany, F.R.)). Jan 1984. 68p. NTIS (US 
Sales Only), PC A04/MF AO1. File Number DE84751779. 
We explicitly construct normalized solutions of the Klein- 
Gordon equation for various types of attractive potentials. Our 
computed binding energies of several short- and long-range poten- 
tials are compared with results published by different authors. Spe- 
cial emphasis is laid on the determination of critical potential 
strengths, i.e. the onset of spontaneous pair creation of spin-0 parti- 
cles. In the vicinity of these critical values the single-particle inter- 
pretation breaks down. The phenomenon of simultaneous particle 
and antiparticle binding in a short-range potential is investigated. 
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45142 (JINR—R-11-83-871) Numerical algorithm and 
code for studying the U(1,1) nonlinear Schroedinger equation. 
Shvachka, A.B.; Panova, E.Yu. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Computing Techniques and 
Automation). 1983. 6p. (In Russian). NTIS (US Sales Only), 
PC A02/MF A01. File Number DE84703047. 

The numerical algorithm and code for studying the nonlin- 
ear Shroedinger equation with U(1, 1) isogroup in two space-time 
dimensions are described. The finite difference scheme with implicit 
approximation for the linear part of the differential operator and ex- 
plicit approximation for the nonlinear term is presented. The stabili- 
ty requirements for linear and nonlinear scheme are considered. 7 
refs.; 1 tab. 


45143 (N—84-15958) Comment on the extinct paradox. 
Levine, D.M. (National Aeronautics and Space Administra- 
tion, Greenbelt, MD (USA). Goddard Space Flight Center). 
Nov 1983. 19p. (NASA-TM—85113). NTIS, PC A02/MF 
AOl. 

The extinction paradox is a contradiction between geometri- 
cal optics results which predict that at high frequencies the scatter- 
ing cross section of an object should equal its geometrical cross sec- 
tion and rigorous scattering theory which shows that at high fre- 
quencies the scattering cross section approaches twice the geomet- 
rical cross section of the object. Confusion about the reason for this 
paradox persists today even though the nature of the paradox was 
correctly identified many years ago by Brillouin. The resolution of 
the paradox is restated and illustrated with an example, and then 
the implications to the interpretation of scattering cross sections are 
identified. 


45144 (N—84-16016) Project objectives and progress at 
the Research Laboratory of Electronics. Allen, J. (Massachu- 
setts Inst. of Tech., Cambridge (USA)). Jan 1983. 209p. 
(RLE—125). NTIS, PC A10/MF AOl1. 

Molecule microscopy, semiconductor surface studies, atomic 
resonance and scattering, reaction dynamics at semiconductor sur- 
faces, X-ray diffuse scattering, phase transitions in chemisorbed sys- 
tems, optics and quantum electronics, photonics, optical spectrosco- 
py of disordered materials and X-ray scattering from surfaces, infra- 
red nonlinear optics, quantum optics and electronics, microwave 
and millimeter wave techniques, microwave and quantum magnet- 
ics, radio astronomy, electromagnetic wave theory and remote 
sensing, electronic properties of amorphous silicon dioxide, photon 
correlation spectroscopy and applications, submicron structures fab- 
rication, plasma dynamics, optical propagation and communication, 
digital signal processing, speech communication, linguistics, cogni- 
tive information processing, custom integrated circuits, communica- 
tions biophysics, and physiology, are discussed. 


45145 Cylindrically symmetric solitary wave solutions to 
the Einstein equations. Letelier, P.S. (Departamento de 
Fisica, Universidade de Brasilia, 70.910, Brasilia, D. F., 
Brazil). Journal of Mathematical Physics (New York); 25: No. 
9, 2675-2681(Sep 1984). 

The integration of the Einstein equations for cylindrically 
symmetric solitary waves is reduced to a single quadrature when 
the “seed” solution is diagonal. Also in this case, explicit formulas 
that show the solitary wave character of the one- and two-soliton 
solutions are studied. A particular case of n-soliton solution is ex- 
hibited. Two theorems that show how to construct new solutions 
from known ones are presented. 


45146 Finite energy electric monopoles in an extended 
theory of gravitation. Kunstatter, G. (Department of Phys- 
ics, University of Toronto, Toronto, Ontario, Canada M5S 
1A7). Journal of Mathematical Physics (New York); 25: No. 
9, 2691-2695(Sep 1984). 

We present a one-parameter family of extended Einstein— 
Maxwell Lagrangians in which an antisymmetric tensor field is 
nonlinearly coupled to both the gravitational.and electromagnetic 
fields. We show that for arbitrary, positive values of the relevant 
parameter, the theory admits exact, static spherically symmetric so- 
lutions with everywhere finite electric field density and energy den- 
sity. Asymptotically, the solutions are indistinguishable from the 
Reissner—Nordstrom solution in general relativity. In addition, we 
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show that a corrected form of the exact solution in the nonsymme- 
tric Kaluza—Klein theory presented in an earlier paper provides a 
special case of the family of solutions described above. 


45147 Massless fermions and Kaluza—Klein theory with 
torsion. Wu, Y.; Zee, A. (University of Washington, Seattle, 
Washington 98195). Journal of Mathematical Physics (New 
York); 25: No. 9, 2696-2703(Sep 1984). 

A pure Kaluza—Klein theory contains no massless fermion 
in four-dimensional theory. We investigate the effect of introducing 
torsion on the internal manifold and find that there are massless fer- 
mions. The hope is that given an isometry group the representation 
to which these fermions belong is fixed, in contrast to the situation 
in Yang—NMills theory. We show that this is indeed the case, but 
the representations do not appear to be the ones favored by current 
theoretical prejudice. The cases with parallelizable torsions on a 
group manifold as the internal manifold are analyzed in detail. 


45148 Spider diffraction: a comparison of curved and 
straight legs. Richter, J.L. (University of California, Los 
Alamos National Laboratory, Los Alamos, New Mexico 
87545). Applied Optics; 23: No. 12, 1907-1913(15 Jun 1984). 

It has been known for some time that, if curved legs rather 
than the usual straight ones are used in the spider that supports the 
secondary optics in certain telescopes, the visible diffraction effect 
is reduced. Fraunhofer theory is used to calculate the diffraction ef- 
fects due to the curved leg spider. Calculated and photographic dif- 
fraction patterns are compared for straight and curved leg spiders. 


45149 Theory for cross coupling in ultrasonic transducer 
arrays. Baer, R.L.; Kino, G.S. (Edward L. Ginzton Labora- 
tory, Stanford University, Stanford, California 94305). Ap- 
plied Physics Letters; 44: No. 10, 954-956(15 May 1984). Con- 
tract AT03-81ER 10865. 

Ultrasonic transducer arrays suffer from the effects of acous- 
tic cross coupling. The beam pattern and temporal response are de- 
graded. The mechanism for acoustic cross coupling has been postu- 
lated to be surface wave propagation along the array. Our theory 
has shown that surface waves are indeed responsible, and that they 
may propagate in either the backing or load medium. The new 
theory is based on an extension to periodic systems of the theory 
for excitation of a uniform semi-infinite substrate by a single line 
source. It provides a quantitative model for cross coupling, as well 
as physical insight into its mechanism. 


45150 Statistical ensembles and molecular dynamics stud- 
ies of anisotropic solids. Ray, J.R.; Rahman, A. (Argonne 
National Laboratory, Argonne, Illinois 60439). Journal of 
Chemical Physics; 80: No. 9, 4423-4428(1 May 1984). 

We present a general discussion of the isoenthalpic—isostress 
molecular dynamics theories of Andersen and Parrinello—Rahman. 
The Parrinello—Rahman theory is shown to be applicable to the 
case of nonlinear elasticity if the reference state of zero strain is 
taken to be the state under zero stress; this brings the theory into 
accord with the thermodynamics of anisotropic solids for arbitrary 
values of the strain. For the isoenthalpic—isostress ensemble there 
is a microcanonical counterpart for which we present fluctuation 
formulas involving the constant strain specific heat, temperature co- 
efficients of thermodynamic tension, and stiffness coefficients. The 
use of these various ensembles for the molecular dynamic study of 
polymorphic transitions in crystals is discussed. 


45151 Stochasticity and transport in Hamiltonian sys- 
tems. MacKay, R.S.; Meiss, J.D.; Percival, I.C. (Applied 
Mathematics, Queen Mary College, London EI4NS, United 
Kingdom). Physical Review Letters; 52: No. 9, 697-700(27 
Feb 1984). Contract FG05-80ET53088. 

The theory of transport in nonlinear dynamics is developed 
in terms of “leaky” barriers which remain when invariant tori are 
destroyed. A critical exponent for transport times across destroyed 
tori is obtained which explains numerical results of Chirikov. The 
combined effects of many destroyed tori lead to power-law decay 
of correlations observed in many computations. 
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45152 Comment on "’Contractive states and the standard 
quantum limit for monitoring free-mass positions’. Wod- 
kiewicz, K. (Department of Physics and Astronomy, Uni- 
versity of Rochester, Rochester, New York 14627 and Insti- 
tute of Theoretical Physics, Warsaw University, Warsaw 
00-681, Poland). Physical Review Letters; 52: No. 9, 787- 
787(27 Feb 1984). 

A Comment is presented on “contractive states and the 
standard quantum limit for monitoring free mass position’s.” Fur- 
ther it is commented that this narrowing property has nothing to 
do with Yuen’s coherent states. (AIP) 


45153 Quantum theory of nonequilibrium processes, 1. 
Danielewicz, P. (Nuclear Science Division, Lawrence 
Berkeley Laboratory, University of California, Berkeley, 
California 94720). Annals of Physics (New York); 152: No. 2, 
239-304(Feb 1984). Contract AC03-76SF00098. 

Green's function techniques for studying nonequilibrium 
quantum processes are discussed. Perturbation expansions and 
Green's function equations of motion are developed for noncorre- 
lated and correlated initial states of a system. A transition, from the 
Kadanoff-Baym Green's function equations of motion to the Boltz- 
mann equation, and specifications of the respective limit, are exam- 
ined in detail. 


6580 Mathematical Physics 


45154 (BNL—35071) Mode-locking and the transition to 
chaos in dissipative systems. Bak, P.; Bohr, T.; Jensen, M.H. 
(Brookhaven National Lab., Upton, NY (USA); Cornell 
Univ., Ithaca, NY (USA). Lab. of Atomic and Solid State 
Physics; Copenhagen Univ. (Denmark). H.C. Oersted Inst.). 
1984. Contract ACO02-76CHO00016. 52p. (CONF-8406186— 
1). NTIS, PC A04/MF AO1; GPO Dep. File Number 
DE84015723. 

From 59. nobel symposium - the physics of chaos and relat- 
ed phenomena; Graftaavallen, Sweden (11 Jun 1984). 

Dissipative systems with two competing frequencies exhibit 
transitions to chaos. We have investigated the transition through a 
study of discrete maps of the circle onto itself, and by constructing 
and analyzing return maps of differential equations representing 
some physical systems. The transition is caused by interaction and 
overlap of mode-locked resonances and takes place at a critical line 
where the map losses invertibility. At this line the mode-locked in- 
tervals trace up a complete Devil’s Staircase whose complementary 
set is a Cantor set with universal fractal dimension D ~ 0.87. 
Below criticality there is room for quasiperiodic orbits, whose 
measure is given by an exponent 8 ~ 0.34 which can be related to 
D through a scaling relation, just as for second order phase transi- 
tions. The Lebesgue measure serves as an order parameter for the 
transition to chaos. The resistively shunted Josephson junction, and 
charge density waves (CDWs) in rf electric fields are usually de- 
scribed by the differential equation of the damped driven pendu- 
lum. The 2d return map for this equation collapses to Id circle map 
at and below the transition to chaos. The theoretical results on uni- 
versal behavior, derived here and elsewhere, can thus readily be 
checked experimentally by studying real physical systems. Recent 
experiments on Josephson junctions and CDWs indicating the pre- 
dicted fractal scaling of mode-locking at criticality are reviewed. 


45155 (LBL—18022) Lectures on generalized solutions to 
the minimal surface equation. Miranda, M. (Lawrence 
Berkeley Lab., CA (USA)). Jun 1984. Contract AC03- 
76SF00098. 25p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE84016882. 

Topics covered include singular minimal hypersurfaces, gen- 
eralized solutions, minimal hypersurfaces, first applications of gen- 
eralized solutions, Bernstein's theorem, and existence of non-linear 
solutions to the M.S.E. in the whole space. 16 references. (GHT) 
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REFER ALSO TO CITATION(S) 70010045251, 45265, 45266, 45273 


45156 (CONF-8404184—1) FELIX experiments and com- 
putational needs for eddy current analysis of fusion reactors. 
Turner, L.R. (Argonne National Lab., IL (USA)). 1984. 
Contract W-31-109-ENG-38. 1lp. NTIS, PC A02/MF AO1; 
GPO Dep. File Number DE84016313. 

From 3. seminar on 3-D eddy current computation; Chilton, 
UK (2 Apr 1984). 

In a fusion reactor, changing magnetic fields are closely cou- 
pled to the electrically-conducting metal structure. This coupling is 
particularly pronounced in a tokamak reactor in which magnetic 
fields are used to confine, stabilize, drive, and heat the plasma. 
Electromagnetic effects in future fusion reactors will have far- 
reaching implications in the configuration, operation, and mainte- 
nance of the reactors. This paper describes the impact of eddy-cur- 
rent effects on future reactors, the requirements of computer codes 
for analyzing those effects, and the FELIX experiments which will 
provide needed data for code validation. 


45157 (DOE/ER/53136—8) Theoretical aspects of 
mirror fusion. Quarterly progress report, 1 April 1984-30 
June 1984, Nicholson, D.R.; Knorr, G.E. Qowa Univ., Iowa 
City (USA). Dept. of Physics and Astronomy). Jul 1984. 
Contract AC02-82ER53136. lip. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE84016610. 

Summaries of research are given for the following areas: (1) 
leak width of a cusp confined plasma, (2) hysteresis effects in plas- 
mas and catastrophe theory, (3) parametric instabilities during ECR 
heating of tandem mirrors, (4) cubic turbulence in fusion plasmas, 
and (5) radial transport in tandem mirrors. (MOW) 


45158 (DOE/ER/53172—1) TFTR Alpha extraction and 
measurement project. Technical progress report. Gerdin, 
G.A.; Wehring, B.W. (Illinois Univ., Urbana (USA)). 1 Aug 
1984. Contract FG02-84ER53172. 1lp. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE84015963. 

The emphasis of the effort has been to fully explore the 
charge conversion (or neutralization) foil technique so that it can be 
used with confidence to extract and measure the alpha flux at the 
edge of TFTR. Two aspects of the technique are being explored. 
The first is a proof-of-concept experiment which has been designed 
and fabricated for implementation on PLT; the second are radiation 
and heat flux simulations of the expected environment of TFTR to 
estimate their effect on the technique. 


45159 (DOE/ET/53019—T2) Ion temperature determina- 
tion in Microtor; Imaging interferometry/polarimetry. Tech- 
nical progress report FY84. (California Univ., Los Angeles 
(USA)). 1984. Contract AT03-76ET53019. 34p. NTIS, PC 
A03/MF AOl1; 1; GPO Dep. File Number DE84016364. 

Portions are illegible in microfiche products. 

Tokamak ion temperature meausrements were obtained using 
cw FIR laser scattering. In addition, by performing FIR scattering 
from both the fast Alfven wave and the mode converted ion Bern- 
stein wave we have managed to elucidate important physics con- 
cerning ICRF wase accessibility and spatial deposition. During the 
past year considerable progress has been made in the practical im- 
plementation of imaging interferometry/polarimetry techniques to 
fusion plasmas. The detector arrays and optical systems developed 
under our Task IIIB effort have been extensively tested on Micro- 
tor. 


45160 (DOE/ET/53019—T3) Imaging polarimeter/inter- 
ferometer arrays for tokamak measurements. Technical 
progress report FY 84, (California Univ., Los Angeles 
(USA)). 1984 Contract AT03-76ET53019. 29p. NTIS, PC 
A03/MF AO1; 1; GPO Dep. File Number DE84015916. 
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Portions are illegible in microfiche products. 

The Task IIIB program has continued to make significant 
strides during the last year. Laboratory test studies continued in our 
development efforts on imaging polarimeter and interferometer 
arrays in support of the tokamak measurements carried out under 
Task IIIA. This work ensures that the system optics and resolution 
are completely understood prior to attempting actual tokamak 
measurements. New microbolometer designs and fabrication tech- 
niques increased their sensitivity by over an order of magnitude 
compared with the previous devices. In addition, the development 
of sensitive monolithic integrated Schottky diode detector arrays 
has shown rapid progress. Heterodyne noise temperature of less 
than 9000°K have already been achieved at 94 GHz with extension 
into the submillimeter region anticipated during the coming year. 


45161 (GA-A—17623) Divertor studies in high-power 
beam heated discharges in D-III. Shimada, M.; Washizu, M.; 
Sengoku, S.; Suzuki, N.; Nagami, M.; Konoshima, S.; 
Matoba, T.; Miya, N.; Kobayashi, T.; Kasai, M. (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki; GA Tech- 
nologies, Inc., San Diego, CA (USA)). Jul 1984. Contract 
AT03-80SF11512. 3ip. (CONF-840520—18). NTIS, PC 
A03/MF AO1; 1; GPO Dep. File Number DE84016165. 

From 6. international conference on plasma surface interac- 
tions in controlled fusion devices; Nagoya, Japan (14 May 1984). 

Portions are illegible in microfiche products. 

In high-power beam heated divertor discharged with P/sub 
IN/ ~ 7.5 MW, the central radiative power density from nickel 
can be suppressed to less than 10% of the heating power density. 
The radiative loss in the divertor increased as the main electron 
density was increased. 24% of the absorbed power was observed to 
be radiated in the divertor in high-density, H-mode discharges. 
During a density scan, the radiative power from the main plasma 
remained constant. The radiative power can be increased by injec- 
tion of argon gas to 75% of the absorbed power which resulted in a 
significant decrease in the heat load of the divertor plate. The elec- 
tron temperature and the particle flux were measured at the diver- 
tor plate. With the increase of the main plasma density, the electron 
temperature decreased to 8 eV (4.5 MW absorbed power). The 
electron density at the divertor plate was 3 x 10'* cm~*. All these 
experimental results indicate the feasibility of the single-null open 
divertor to a fusion reactor in suppressing central radiative loss, re- 
ducing the heat load and erosion of the divertor plate and facilitat- 
ing ash exhaust. 


45162 (IPF—83-4) Magnetoacoustic heating and FCT- 
equilibria in the belt pinch. Erckmann, V. (Stuttgart Univ. 
(Germany, F.R.). Inst. fuer Plasmaforschung). Feb 1983. 
94p. (In German). NTIS (US Sales Only), PC A05/MF 
A01. File Number DE84751815. 

In the HECTOR belt pinch of high B plasma is produced by 
magnetic compression in a Tokamak geometry. After compression 
the initial 8 value can be varied between 0.2 and 0.8. During 5 ps 
the plasma is further heated by a fast magnetoacoustic wave with a 
frequency near the first harmonic of the ion cyclotron frequency. 
For the first time the 8-value of a pinch plasma could be increased 
further from 0.34 after compression to 0.46 at the end of the rf- 
heating cycle. By proper selection of the final B-value the region 
for resonance absorption of the heating wave can be shifted. Strong 
heating (200 MW) has been observed in the cases, where the reso- 
nance region has been located in the center of the plasma. In deute- 
rium discharges an increase in ion temperature is observed during 
the heating process, whereas the electrons are energetically decou- 
pled, showing no temperature increase. Strong plasma losses are 
found in the 200 MW range after the rf-heating process. The domi- 
nant mechanisms are charge exchange collisions with neutral gas 
atoms. During rf-heating and the subsequent cooling phase the 
magnetic flux is frozen due to the high conductivity of the plasma. 
The observed equilibria could be identified as flux conserving To- 
kamak (FCT) equilibria. Based on a two-dimensional code the time- 
evolution of the equilibria has been calculated. The q-profiles are 
time-independent, with increasing 8 the magnetic axis of the plasma 
is shifted towards the outer boundary of the torus, and finally the 
linear relation between 8 and Bsub(pol), which is characteristic for 
low-B-equilibria, is no longer valid. Thus for the first time the exist- 
ence of FCT-equilibria at high 8 has been demonstrated experimen- 
tally together with a qualitative agreement with FCT-theory. 
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45163 (Juel—1829) Transport properties of drift waves. 
Rogister, A.; Hasselberg, G.; Waelbroeck, F. (Kernfors- 
chungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 
Plasmaphysik). Feb 1983. 1lp. NTIS (US Sales Only), PC 
A02/MF A0O1. File Number DE84751811. 

We present the results and discuss the prospects of a study 
of plasma transport which is based on a recent theory of drift wave 
turbulence. The specific questions addressed are the turbulence 
spectrum, the electron heat conduction, the impurity transport, the 
evacuation of the power released during sawtooth relaxations, the 
cleaning action of these sawteeth, the cause of the high density 
limit and of the gross plasma disruptions. 


45164 (MDC-E—2805) Elmo Bumpy Torus physics. Final 
report, May 1983-August 1984. (McDonnell Douglas Astro- 
nautics Co., St. Louis, MO (USA)). 24 Aug 1984. Contract 
ACO05-83ER51035. 102p. NTIS, PC A06/MF A0O1; 1; GPO 
Dep. File Number DE84015909. 

Portions are illegible in microfiche products. 

This report covers work done in EBT physics from May 
1983 through August 1984. Because of developments in the EBT 
program during the course of this contract, some of the original 
tasks were modified to better reflect priorities in the EBT research 
program. The work covered in this report is in three areas: I. ex- 
periments on EBT-S to improve plasma parameters through oper- 
ation with pulsed heating power and neutral density, II. studies of 
ion ring formation and power balance to assess their potential for 
improving reactor performance, and III. studies of advanced toroi- 
dal concepts that might lead to a more favorable reactor concept. 


45165 (N—83-28072) High frequency plasma generators 
for ion thrusters. Divergilio, W.F.; Goede, H.; Fosnight, 
V.V. (TRW Defense and Space Systems Group, Redondo 
Beach, CA (USA)). Nov 1981. 131p. (NASA-CR—167957). 
NTIS, PC A07/MF AO1. 

The results of a one year program to experimentally adapt 
two new types of high frequency plasma generators to Argon ion 
thrusters and to analytically study a third high frequency source 
concept are presented. Conventional 30 cm two grid ion extraction 
was utilized or proposed for all three sources. The two plasma gen- 
erating methods selected for experimental study were a radio fre- 
quency induction (RFI) source, operating at about 1 MHz, and an 
electron cyclotron heated (ECH) plasma source operating at about 
5 GHz. Both sources utilize multi-linecusp permanent magnet con- 
figurations for plasma confinement. The plasma characteristics, 
plasma loading of the rf antenna, and the rf frequency dependence 
of source efficiency and antenna circuit efficiency are described for 
the RFI Multi-cusp source. In a series of tests of this source at 
Lewis Research Center, minimum discharge losses of 220+/-10 
eV/ion were obtained with propellant utilization of .45 at a beam 
current of 3 amperes. Possible improvement modifications are dis- 
cussed. 


45166 (N—84-15981) Computations of the current profile 
influence on tearing instability. Blekher, P.M.; Zuyeva, 
N.M.; Yurchenko, Z.I. (National Aeronautics and Space 
Administration, Washington, DC (USA)). Sep 1983. 24p. 
(NASA-TM—77285). NTIS, PC A02/MF AOlI. 

Results of computations of tearing instability of a plasma 
column in a strong longitudinal magnetic field are presented for dif- 
ferent current profiles. The power current profiles j j sub O(1-(r/ 
a)(P))(nu) are considered and analyzed for various values of the pa- 
rameters p and v. The tearing instability of the smoothed two-step 
profiles is studied. Optimal smoothed two-step profiles are con- 
structed which are stable with respect to all helical largescale per- 
turbations. 


45167 (N—84-16991) Interpretation of STS-3/plasma 
diagnostics package results in terms of large space structure 
plasma interactions. Kurth, W.S. (Iowa Univ., Iowa City 
(USA)). Jan 1984. 19p. (NASA-CR—173266). NTIS, PC 
A02/MF AOl1. 

The Plasma Diagnostics Package, which was flown aboard 
STS-3 recorded various chemical releases from the Orbiter. 
Changes in the plasma environment were observed to occur during 
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Flash Evaporator System (FES) releases, water dumps and maneu- 
vering thruster operations. During flash evaporator operations, 
broadband Orbiter-generated electro-static noise is enhanced and 
plasma density irregularity (delta n/N) is observed to increase by as 
much as 4 times and is strongly peaked below 6 Hz. In the case of 
water dumps, background electrostatic noise is enhanced or sup- 
pressed depending on frequency and Delta N/N is also seen to in- 
crease by as much as 4 times. Various changes in the plasma envi- 
ronment are effected by primary and vernier thruster operations. In 
addition, thruster activity stimulates electrostatic noise with a spec- 
trum which is most intense at frequencies below 10 kHz. 


45168 (ORNL/TM—9128) Comparison of plasma results 
in EBT-1 and NBT-1M. Colchin, R.J.; Glowienka, J.C. (Oak 
Ridge National Lab., TN (USA)). Jul 1984. Contract AC0S5- 
84OR21400. 28p. NTIS, PC A03/MF A0O1; 1; GPO Dep. 
File Number DE84016573. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Plasma results from the ELMO Bumpy Torus (EBT-1) and 
Nagoya Bumpy Torus (NBT-1M) experiments are compared. Both 
devices have 24 mirror field coils arranged to form a torus, and 
both use 18-GHz electron cyclotron resonance heating power. The 
main difference is that NBT-1M is somewhat (~ 30%) smaller than 
EBT-1. However, when plasma results are scaled to eliminate this 
size discrepancy, plasma results are found to be nearly equivalent in 
both bumpy tori. 


45169 (SAI—84-1708/PRI-80) Stabilization of the hot 
electron precessional mode in a symmetric tandem mirror by 
the axial variation of radial electric field. Tsang, K.T.; Lee, 
X.S. (Science Applications, Inc., Boulder, CO (USA). 
Plasma Research Inst.). Jul 1984. Contract AC03- 
76ET53057. 17p. NTIS, PC A0O2/MF AOl. File Number 
DE84016389. 

The stability of the hot electron precessional mode is investi- 
gated in the presence of a relative E x B precession between the 
end cell and the center cell, which is inherent to the tandem mirror 
concept. It is found that a positive radial electric field in the end 
cell is favorable to stability. Under normal condition, the stability 
of a hot electron symmetric tandem mirror is not worse than a qua- 
drupole tandem mirror with the same relative E x B precession. 


45170 (UCRL—90879) Recent experimental progress in 
the TMX-U thermal barrier tandem mirror experiment. 
Turner, W.C.; Allen, S.L.; Casper, T.A.; Clauser, J.F.; 
Coensgen, F.H; Correll, DL: Cummins, W.-F.; Damm, 
C.C.; Foote, J.H.; Goodman, R.K. (Lawrence Livermore 
National Lab., CA (USA); Sandia National Labs., Liver- 
more, CA (USA); Johns Hopkins Univ., Baltimore, MD 
(USA); TRW, Inc., Redondo Beach, CA (USA); Maryland 
Univ., College Park (USA); California Univ., Livermore 
(USA)). 22 Jun 1984. Contract W-7405-ENG-48. 35p. 
(CONF-840616—21). NTIS, PC A03/MF A01; GPO Dep. 
File Number DE84015605. 

From International conference on plasma physics; Lausanne, 
Switzerland (27 Jun 1984). 

Recent experiments on the TMX-U thermal barrier device at 
LLNL have achieved the end plugging of axial ion losses up to a 
central cell density of n/sub c/ = 2 x 10'* cm. During these tests, 
the axial potential profile characteristic of a thermal barrier has 
been measured experimentally, indicating an ion-confining potential 
greater than 1.5 kV and a potential depression of 0.45 kV in the 
barrier region. The average beta of hot electrons in the thermal 
barrier has been increased to 15% and appears limited only by clas- 
sical scattering and ECRH pulse duration. Furthermore, deuterium 
ions in the central cell have been heated with ICRF to an average 
energy of 1.5 keV, with a heating efficiency of 40%. During strong 
end plugging, the axial ion confinement time reached 50 to 100 ms 
while the nonambipolar radial ion confinement time was 5 to 15 ms 
- independent of end plugging. Radial ion confinement time exceed- 
ing 100 ms has been attained on shots without end plugging. Plates, 
floated electrically on the end walls, have increased the radial ion 
confinement time by a factor of 1.8. Further improvement in the 
central cell density during end plugging can be expected by in- 
creasing the ICRF, improving the central cell vacuum conditions 
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and beam heating efficiency, and increasing the radial extent of the 
potential control plates on the end walls. 


45171 Model for the saturation of the hydromagnetic 
Rayleigh—Taylor instability. Roderick, N.F.; Hussey, T.W. 
(Department of Chemical and Nuclear Engineering, Univer- 
sity of New Mexico, Albuquerque, New Mexico 87131). 
Journal of Applied Physics; 56: No. 5, 1387-1390(1 Sep 1984). 
Contract AC04-76DP00789. 

The saturation of the hydromagnetic Rayleigh—Taylor in- 
stability is caused by the reduction of driving current in the bubble 
region between the spikes formed as the instability develops. For 
short wavelengths linear magnetic field diffusion provides the nec- 
essary smoothing of the magnetic field to reduce the driving force. 
For wavelengths longer than the magnetic field diffusion length, 
the current is shorted through material which expands into the 
bubble region. This initially low density accumulates in the bubble 
and eventually provides a source of sufficiently high conductivity 
plasma which reduces the magnetic field penetration to the front of 
the bubble. Simple analytic models have been developed to verify 
and and quantify these predictions. These models have been com- 
pared with two-dimensional magnetohydrodynamic calculations for 
imploding plasma shells and give good agreement with these more 
detailed simulations. 


45172 Excitation of the plasma waves in the laser beat 
wave accelerator. Tang, C.M.; Sprangle, P.; Sudan, R.N. 
(Plasma Theory Branch, Plasma Physics Division, Naval 
Research Laboratory, Washington, DC 20375). Applied 
Physics Letters; 45: No. 4, 375-377(15 Aug 1984). Contract 
AI05-83ER40117. 

The excitation of plasma waves by two laser beams, whose 
frequency difference is approximately the plasma frequency, is ana- 
lyzed. Our nonlinear analysis is fully relativistic and includes mis- 
matching of the laser beat frequency to the plasma frequency, time 
dependent laser amplitudes, and an applied transverse magnetic 
field (surfatron). For a given beat frequency, laser power, and 
plasma density, we find the peak accelerating electric field and its 
phase velocity. The transverse magnetic field is found to increase 
the effective plasma frequency, but has little effect on the plasma 
dynamics. 


45173 Effects of neutral beam injection on impurity 


transport in tokamaks. Stacey,Jr.. W.M.; Sigmar, DJ. 
(Georgia Institute of Technology, Atlanta, Georgia 30332). 
Physics of Fluids; 27: No. 8, 2076-2085(Aug 1984). 

A self-consistent theory is presented for particle flows in the 
flux surface, radial particle fluxes, and the radial electric field in a 
tokamak. The effects of beam-impurity momentum exchange, radial 
transfer of toroidal momentum, and the poloidal variation in density 
and potential which ensue when v/sub phi/=v/sub th/ are treated: 
the interaction among these effects is nonlinear. Model problem 
predictions based on the theory indicate enhanced inward impurity 
transport with strong counterinjection and outward impurity trans- 
port with strong coinjection of neutral beams. 


45174 Equilibrium calculations for helical axis stellara- 
tors. Hender, T.C.; Carreras, B.A. (Oak Ridge National 
Laboratory, Oak Ridge, Tennessee 37831). Physics of Fluids; 
27: No. 8, 2101-2109(Aug 1984). Contract W-7405-ENG-26. 

An average method based on a vacuum flux coordinate 
system is presented. This average method permits the study of heli- 
cal axis stellarators with toroidally dominated shifts. An ordering is 
introduced, and to lowest order the toroidally averaged equilibrium 
equations are reduced to a Grad—Shafranov equation. Also, to 
lowest order, a Poisson-type equation is obtained for the toroidally 
varying corrections to the equilibrium. By including these correc- 
tions, systems that are toroidally dominated, but with significant 
helical distortion to the equilibrium, may be studied. Numerical so- 
lutions of the average method equations are shown to agree well 
with three-dimensional calculations. 
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45175 Three-dimensional stellarator equilibria by iter- 
ation. Boozer, A.H. (Princeton Plasma Physics Laboratory, 
Princeton University, Princeton, New Jersey 08544). Physics 
of Fluids; 27: No. 8, 2110-2114(Aug 1984). Contract AC02- 
76CHO03073. 

The iterative method of evaluating plasma equilibria is espe- 
cially simple in a magnetic coordinate representation. This method 
is particularly useful for clarifying the subtle constraints of three- 
dimensional equilibria and studying magnetic surface breakup at 
high plasma beta. 


45176 Noise-induced transition of the radial electric field 
in a nonaxisymmetric torus. Shaing, K.C. (Oak Ridge Na- 
tional Laboratory, Oak Ridge, Tennessee 37831). Physics of 
Fluids; 27: No. 8, 1924-1926(Aug 1984). Contract AC05- 
840R21400. 

The effect of external noise on the transition of the radial 
electric field in a nonaxisymmetric torus is studied. Depending on 
the size of the fluctuations, the transition of the radial electric field 
can either exhibit hysteresis or choose the path for which the ther- 
modynamic potential (generalized heat production rate) S/sub 1/ is 
an absolute minimum. Fluctuations other than the radial electric 
field are also studied. 


45177 Relativistic ponderomotive Hamiltonian. Grebogi, 
C.; Littlejohn, R.G. (Laboratory for Plasma and Fusion 
Energy Studies and Department of Physics and Astronomy, 
University of Maryland, College Park, Maryland 20742). 
Physics of Fluids; 27: No. 8, 1996-2004(Aug 1984). Contract 
W-7405-ENG-48. 

The relativistic ponderomotive Hamiltonian is derived under 
as general conditions as possible. Arbitrary krho, E/sub parallel// 
E/sub perpendicular/, w/M, v/c<1, wave polarization, spatial 
modulation of the wave, and nonuniformities in the background 
electric and magnetic fields are introduced in a systematic way. 
This calculation is a modification of guiding center theory, because 
in addition to averaging over gyration, there is also an averaging 
over rapid oscillations of the wave. Therefore, as a by-product of 
our objective, a new formulation of the relativistic guiding center 
motion is derived. 


45178 Calculation of the poloidal ambipolar field in a 
stellarator and its effect on transport. Mynick, H.E. (Torsa- 
tron/Stellarator Laboratory, University of Wisconsin, Madi- 
son, Wisconsin 53706). Physics of Fluids; 27: No. 8, 2086- 
2092(Aug 1984). Contract AC02-78ET53082. 

The portion Phi: of the ambipolar potential Phi which pro- 
duces an electric field in the flux surfaces of a stellarator is self- 
consistently calculated, and its effect on stellarator transport at low 
collisionality is considered. The effect is small in a parameter 5/sub 
h/, which is proportional to the square root of the ripple amplitude, 
€/sub h/. However, since 5/sub h/ can be an appreciable fraction 
of 1 for realistic parameters, the effect of Phi: on transport can also 
be appreciable. Whether the effect is harmful or beneficial to con- 
finement depends on the degree of pressure anisotropy and on the 
sign of p/sub perpendicular/-p/sub parallel/. 


45179 Neoclassical transport in a bumpy closed field line 
device in the collisional, small electric field regime. Hastings, 
D.E. (Oak Ridge National Laboratory, Oak Ridge, Tennes- 
see 37831). Physics of Fluids; 27: No. 8, 2115-2119(Aug 
1984). Contract W-7405-ENG-26. 

Neoclassical diffusion coefficients are obtained in the colli- 
sional, small electric field regime for any bumpy closed field line 
device. A variational principle is used and energy scattering is in- 
cluded in the collision operator. 


45180 Drift waves in rotating plasmas. Horton, W.; Liu, 
J. (Institute for Fusion Studies, The University of Texas at 
Austin, Austin, Texas 78712). Physics of Fluids; 27: No. 8, 
2067-2075(Aug 1984). 

The stability of the electron drift wave is investigated in the 
presence of E x B plasma rotation typical of the central cell plasma 
in tandem mirrors. It is shown that a rotationally driven drift wave 
may occur at low azimuthal mode numbers. Conditions for rota- 
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tional instabilities are derived. Quasilinear formulas are given for 
the anomalous transport associated with the unstable fluctuations. 


45181 Inadequacies of finite Larmor radius treatments of 
the internal tilting instability in field-reversed configurations. 
Schwarzmeier, J.L.; Seyler, C.E. (Los Alamos National 
Laboratory, Los Alamos, New Mexico 87544). Physics of 
Fluids; 27: No. 8, 2151-2155(Aug 1984). 

A finite Larmor radius treatment of the tilting instability for 
field-reversed configurations is presented. It is shown on two ac- 
counts that such a treatment is inappropriate. First, the finite 
Larmor radius terms become infinite at the field null of the magnet- 
ic axis, because of the breakdown of the small Larmor radius as- 
sumption. Second, numerical computations using realistic param- 
eters show that the magnetic moments of the ions are very poorly 
conserved at the tips of the flux surfaces in field-reversed configu- 
ration equilibria. Therefore finite Larmor radius theories cannot be 
used reliably to explain the observed stability to tilting of field-re- 
versed configuration experiments. 


45182 Convective stimulated Raman scattering instability 
in UV laser plasmas. Seka, W.; Williams, E.A.; Craxton, 
R.S.; Goldman, L.M.; Short, R.W.; Tanaka, K. (Laboratory 
for Laser Energetics, University of Rochester, Rochester, 
New York 14623). Physics of Fluids; 27: No. 8, 2181- 
2186(Aug 1984). 

Time-resolved stimulated Raman scattering (SRS) spectra 
from UV laser-produced plasmas are reported. In analyzing these 
spectra the theory for SRS in inhomogeneous plasma is extended. 
This theory is applied to obtain temporally resolved electron tem- 
peratures in the plasma corona. Typical coronal temperatures for 
plastic targets irradiated at 101° W/cm? range up to 1.8 keV. A 


comparison is made with the predictions of hydrodynamic simula- 
tions. 


45183 Evidence of parametric instabilities in second har- 
monic spectra from 1054 nm laser-produced plasmas. Tanaka, 
K.; Seka, W.; Goldman, L.M.; Richardson, M.C.; Short, 
R.W.; Soures, J.M.; Williams, E.A. (Laboratory for Laser 
Energetics, University of Rochester, 250 East River Road, 
Rochester, New York 14623). Physics of Fluids; 27: No. 8, 
2187-2190(Aug 1984). Contract AC08-80DP40124. 

Second harmonic spectra emitted from 1054 nm laser-pro- 
duced plasmas have been observed in side- and backscattering and 
are shown to have angularly dependent, complex structures. Sides- 
cattered spectra show regularly spaced (~20 A) Stokes compo- 
nents at intensities above 5 x 101° W/cm? The Stokes components 
are polarized and stronger in the plane of the polarization of the 
incident laser. These Stokes components are interpreted to be 
caused by a combination of electron plasma waves generated by the 
parametric decay instability and the subsequent electron decay in- 
stability. Backscattered spectra show additional finely spaced red- 
shifted satellites above 4 x 10'* W/cm?, indicative of the electron 
decay instability of plasmons generated from resonance absorption. 


45184 Physical model of current drive by ac helicity in- 
jection. Bellan, P.M. (California Institute of Technology, 
Pasadena, California 91125). Physics of Fluids; 27: No. 8, 
2191-2192(Aug 1984). 

It is shown that the ac helicity injection current drive de- 
scribed by Jensen and Chu and by Bevir and Gray can alternately 
be deduced from the pseudoelectric field ~<U x B>/c produced 


_ by oscillating velocity and magnetic field vectors U and B (here < 


> denote time average). 


45185 Observation of parametric decay by use of CO, 
laser scattering from a plasma. Takase, Y.; Watterson, R.L.; 
Porkolab, M.; Fiore, C.L.; Slusher, R.E.; Surko, C.M. 
(Plasma Fusion Center, Massachusetts Institute of Technol- 
ogy, Cambridge, Massachusetts 02139). Physical Review Let- 
ters; 53: No. 3, 274-277(16 Jul 1984). Contract AC02- 
78ET51013. 

By use of COs laser scattering, parametrically excited lower 
hybrid waves were observed in the Alcator C tokamak. The power 
spectrum had a maximum at N/sub parallel/> or ~7, in contrast 
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to the pump wave spectrum which peaked near N/sub parallel/=3 

(N/sub parallel/ is the index of refraction parallel to the magnetic 
field). Ion tail formation near the plasma edge correlated well with 
the occurrence of parametric decay. The consequence of these phe- 
nomena on wave propagation into the plasma interior is discussed. 


45186 General characteristics of reversed-field-pinch 
equilibria with specified global parameters. Caramana, E.J.; 
Moses, R.W. (Los Alamos National Lab., NM). Nuclear 
Fusion; 24: No. 4, 498-504(Apr 1984). 

Since often only global parameters are experimentally avail- 
able to characterize Reversed-Field-Pinch (RFP) equilibria, it is im- 
portant to know to what degree these parameters constrain the pos- 
sible equilibrium configuration. The general properties of the set of 
RFP equilibria corresponding to these global parameters are quanti- 
fied. While, of course, the exact form of the equilibrium in an RFP 
cannot be determined by this procedure, precise limits on various 
physical quantities of interest are obtained. 


45187 Advances in inertial confinement fusion research. 
Report on the IAEA Technical Committee Meeting, held in 
Kobe, Japan, 14-18 November 1983. Yonas, G. (Sandia Na- 
tional Labs., Albuquerque, NM). Nuclear Fusion; 24: No. 4, 
505-513(Apr 1984). 

This meeting came at a time of transition in ICF: (a) The 
need for cost effective energy sources is placing increased emphasis 
on small reactor sizes and minimum complexity. (b) The potential 
exists for ICF reactors to offer advantages over magnetic fusion 
given high target energy gain and low cost efficient drivers. (c) 
The issues of laser-plasma coupling and driver development are 
being resolved or are diminishing in importance because of limited 
resources. (d) Implosion hydrodynamics of ablatively driven targets 
are starting to be studied in greater detail. (ec) The need for im- 
proved diagnostics, target fabrication methods, and theoretical hy- 
drodynamic techniques is being realized. It was apparent to the 
meeting participants that the long term fate of ICF will depend 
critically on the outcome in the next few years of the experiments 
using the new, or soon to be completed, facilities (Antares, Gekko 
XII, Angara V, Nova, and PBFA II). The next step after this cur- 
rent phase will require convincing target experiments from one or 
more of these facilities as well as the availability of an affordable 
driver approach. 


45188 Dynamo effect in sustained reversed-field pinch 
i . Caramana, E.J.; Baker, D.A. (Los Alamos Na- 
tional Lab., NM). Nuclear Fusion; 24: No. 4, 423-434(Apr 
1984). 
The paper presents a combination of theoretical and experi- 
mental results which show that the sustainment phase of a driven 
Reversed-Field Pinch (RFP) configuration is not fundamentally 
limited in time by toroidal field diffusion. Driven ZT-40M dis- 
charges where the external poloidal voltage circuit does not direct- 
ly maintain toroidal field reversal are examined. Flux measurements 
on slowly rising current discharges clearly show that a toroidal flux 
regeneration mechanism (:eferred to as the ‘dynamo-effect’) must 
be present. Numerical simulations demonstate that this effect is op- 
erative in the plasma on a short timescale <=0.1 ms. This result is 
shown to be independent of the form of the resistivity profile. 
Thus, the possibility that the experimental results can be explained 
without a dynamo mechanism, if the temperature in the vicinity of 
the toroidal field reversal point is sufficiently high, is eliminated. 
Implications of these facts with regard to theoretical stability and 
transport studies of the RFP are discussed. 


45189 He** transport in the PDX tokamak. Fonck, R.J.; 
Hulse, R.A. (Plasma Physics Laboratory, Princeton Univer- 
sity, Princeton, New Jersey 08544). Physical Review Letters; 
52: No. 7, 530-533(13 Feb 1984). Contract AC02- 
76CH03073. 

A powerful new approach to the study of particle transport 
and helium ash confinement in high-temperature fusion plasmas is 
demonstrated by charge-exchange recombination spectroscopy of 
He** in Ohmically heated PDX discharges. Time- and space-re- 
solved measurements of He** density following a short puff of 
helium gas into the plasma edge are fitted with use of a diffusive/ 
convective transport model with coefficients D = (2.1 +- 0.9) x 
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(0.8 +- 0.3)partial(inn/sub e/)/partialr. 


10* cm? s~! and v(r)/D = 
AE 


Enhancement of the neutral-beam stopping cross 
section in fusion plasmas due to multistep collision processes. 
Boley, C.D.; Janev, R.K.; Post, D.E. (Plasma Physics Labo- 
ratory, Princeton University, Princeton, New Jersey 08544). 
Physical Review Letters; 52: No. 7, 534-537(13 Feb 1984). 
Contract AC02-76CH03073. 

Multistep processes involving excited atomic states are found 
to produce a substantial increase in the stopping cross section for a 
neutral hydrogen beam injected into a plasma, and thus to reduce 
the beam penetration. For typical plasma and beam parameters of 
current large tokamak experiments, the stopping-cross-sectional en- 
hancement is found to vary from 25% to 50%, depending on the 
beam energy, plasma density, and impurity level. For neutral hy- 
drogen beams with energies > or ~500 keV, envisioned in toka- 
mak and mirror reactor designs, the enhancement can be as large as 
80%—90%. 


45191 Plasma equilibrium calculations by line successive 
over relaxation. (Computing Division, Los Alamos National 
Laboratory, Los Alamos, New Mexico 87545). Journal of 
Computational Physics; 53: No. 2, 351-356(Feb 1984). Con- 
tract AC02-76CH03073. 

The line succesive over relaxation method is compared to 
the point succesive over relaxation method for the solution of 
Poisson's equation.(AIP) 


45192 Optical i in plasma diagnostics. Gotts- 
cho, R.A.; Miller, T.A. (Bell Labs., Murray Hill, NJ 
(USA)). Pure and Applied Chemistry; 56: No. 2, 189-208(Feb 
1984). (CONF-8307121—). 

From 6. international symposium on plasma chemistry; Mon- 
treal, Canada (24 Jul 1983). 

Recent developments in optical techniques for plasma diag- 
nostics are critically reviewed. The primary emphasis is on plasma- 
induced emission and laser-induced fluorescence probes of radical 
and ionic concentrations and temperatures in low pressure dis- 
charges like those used in microelectronic fabrication. Other tech- 
niques such as optogalvanic, infrared, spontaneous and stimulated 
Raman, and multiphoton spectroscopy are also discussed briefly. 
Generally, emission techniques are seen to be useful primarily for 
qualitative analysis and characterization of the electron energy dis- 
tribution. However in some systems, emission actinometry, where 
an inert gas is used to account for changes in electron density, ap- 
pears to be a valid means of determining relative changes in con- 
centration. Laser-induced fluorescence spectroscopy has only re- 
cently been utilized for in situ measurements of ground state ions 
and radicals but has already yielded insight into mechanisms for 
formation, destruction, energy transfer, and maintenance of the dis- 
charge. By and large the other techniques show great promise but 
remain to be exploited as diagnostic tools for plasmas. 


45193 Potential, problems and innovations of plasma heat 
applications in the metallurgical industry. Bhat, G.K. 
(Mellon Inst., Pittsburgh, PA (USA)). Pure and Applied 
Chemistry; 56: No. 2, 209-214(Feb 1984). (CONF-8307121— 


From 6. international symposium on plasma chemistry; Mon- 


" treal, Canada (24 Jul 1983). 


Industrial applications of plasma technology are in the spot- 
light in many countries which offer cheap electric power. The 
flexibility of coupling electric power in a plasma jet or a plasma arc 
with energy from fossil-fuels has been demonstrated in selected 
pilot scale and industrial scale plasma processing systems for extrac- 
tive metallurgical and pyrometallurgical purposes. This report de- 
scribes and provides brief assessments of several successful and 
promising plasma processing innovations. 


45194 Flow generation due to plasma-wall interaction in 
reversed-field pinches. Mondt, J.P. (Los Alamos National 
Lab., NM (USA)). Plasma Physics; 25: No.~ 12, 1461- 
1467(Dec 1983). (CONF-8306150—). 
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From 10. annual plasma physics conference; Bangor, UK (29 
Jun 1983). 

In the Reversed-Field Pinch (RFP) experiment ZT-40M, line 
density disturbances near the plasma edge were observed to have 
an apparent group velocity roughly of the order of the ion thermal 
speed in the direction antiparallel to the toroidal current. A possible 
explanation of this phenomenon is presented that relies on the ex- 
perimentally observed pump-out process by showing that mass flow 
in an annulus of at least several centimeters near the plasma edge 
arises as the result of thermal ion momentum transfer to the wall. 


45195 Acceleration of plasma species by electromagnetic 
fluctuations in an inhomogeneous plasma. Hinata, S. (Auburn 
Univ., AL (USA). Dept. of Physics). Plasma Physics; 25: 
No. 12, 1407-1413(Dec 1983). (CONF-8306150—). 

From 10. annual plasma physics conference; Bangor, UK (29 
Jun 1983). 

A momentum equation for an arbitrary particle species is de- 
rived from the Klimontovich equation when the wave amplitude 
and the background plasma parameters are changing slowly in 
space and time. 


45196 Strong coupling effects on plasma lineshapes and 
Thomson scattering signals. Boercker, D.B.; Lee, R.W.; 
Rogers, F.J. (Univ. of California, Livermore). Journal of 
Physics B: Atomic and Molecular Physics; 16: 3279-3290(14 
Sep 1983). Contract W-7405-ENG-48. 

The effects of strong plasma coupling on spectral lineshapes 
and Thomson scattering signals are determined using the static cor- 
relations calculated from the hypernetted chain equation for the 
two-component plasma in a generalized Vlasov equation. The em- 
phasis in this study is on the shape of the spectral lines broadened 
by the plasma perturbers and the Thomson scattering signal. Re- 
sults show that Thomson scattering is much more sensitive to the 
effects of non-ideality than are the lineshapes at the temperatures 
and densities utilized in this investigation. 21 references. 


45197 Fusion reaction measurements in the Princeton 
Large Tokamak. Strachan, J.D.; Chrien, R.E.; Heidbrink, 
W.W. (Princeton Univ., NJ (USA). Plasma Physics Lab.). 
pp 313-317 of Nuclear data for science and technology. Pro- 
ceedings of the international conference held in Antwerp, 6- 
10 September 1982. Boeckhoff, K.H. (ed.) (Commission of 
the European Communities, Geel (Belgium). Central Bureau 
for Nuclear Measurements). Dordrecht, Netherlands; D. 
Reidel (1983). (CONF-820942—; EUR—8355). 

From Nuclear data for science and technology international 
conference; Antwerp, Belgium (6 Sep 1982). 

Microfiche only, copy does not permit paper copy reproduc- 
tionO refs.; 13 figs. 

The d(d,n)*He, d(d,p)t, d(t,n)a, and d(*He,p)a fusion reac- 
tions have been measured by detection of the 2.5 MeV neutron, 3 
MeV proton, 14 MeV neutron and 14.7 MeV proton emissions, re- 
spectively. These measurements provide information on the energy, 
density, and confinement properties of energetic ions in the toka- 
mak plasma. 


45198 Two-dimensional cross-section and SED uncertain- 
ty analysis for the Fusion Engineering Device (FED). Em- 
brechts, M.J.; Urban, W.T. (Los Alamos National Lab., NM 
(USA)); Dudziak, D.J. (Eidgenoessisches Inst. fuer Reaktor- 
forschung, Wuerenlingen (Switzerland)). pp 345-348 of Nu- 
clear data for science and technology. Proceedings of the 
international conference held in Antwerp, 6-10 September 
1982. Boeckhoff, K.H. (ed.) (Commission of the European 
Communities, Geel (Belgium). Central Bureau for Nuclear 
Measurements). Dordrecht, Netherlands; D. Reidel (1983). 
(CONF-820942—; EUR—8355). 

From Nuclear data for science and technology international 
conference; Antwerp, Belgium (6 Sep 1982). 

Includes author and CINDA indexes. 

The theory of two-dimensional cross-section and secondary- 
energy-distribution (SED) sensitivity was implemented by develop- 
ing a two-dimensional sensitivity and uncertainty analysis code, 
SENSIT-2D. Analyses of the Fusion Engineering Design (FED) 
conceptual inboard shield indicate that, although the calculated un- 
certainties in the 2-D model are of the same order of magnitude as 
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those resulting from the 1-D model, there might be severe differ- 
ences. The more complex the geometry, the more compulsory a 2- 
D analysis becomes. Specific results show that the uncertainty for 
the integral heating of the toroidal field (TF) coil for the FED is 
114.6%. The main contributors to the cross-section uncertainty are 
chromium and iron. Contributions to the total uncertainty were 
smaller for nickel, copper, hydrogen and carbon. All analyses were 
performed with the Los Alamos 42-group cross-section library gen- 
erated from ENDF/B-V data, and the COVFILS covariance 
matrix library. The large uncertainties due to chromium result 
mainly from large covariances for the chromium total and elastic 
scattering cross sections. 


45199 Electrostatic ion acoustic waves. Hasegawa, A. 
(Bell Labs., Murray Hill, NJ (USA)). pp 425-452 of Solar- 
terrestrial physics. Principles and theoretical foundations. 
Based upon the proceedings of the Theory Institute held at 
Boston College, August 9-26, 1982. Carovillano, R.L.; 
Forbes, J.M. (eds.). Dordrecht, Netherlands; D. Reidel 
(1983). (CONF-8208190—). 

From Theory institute meeting on solar-terrestrial physics; 
Boston College, MA, USA (9 Aug 1982). 

Paper copy only, copy does not permit microfiche produc- 
tion figs. 

In this paper, certain aspects of plasma physics are illustrated 
through a study of electrostatic ion acoustic waves. The paper con- 
sists of three Sections. Section II deals with linear properties of the 
ion acoustic wave including derivation of the dispersions relation 
with the effect of Landau damping and of an ambient magnetic 
field. The section also introduces the excitation processes of the ion 
acoustic wave due to an electron drift or to a stimulated Brillouin 
scattering. The nonlinear properties are introduced in Section III 
and IV. In Section III, incoherent nonlinear effects such as quasilin- 
ear and mode-coupling saturations of the instability are discussed. 
The coherent nonlinear effects such as the generation of ion acous- 


tic solitons, shocks and weak double layers are presented in Section 
IV. 


45200 High beta results in ISX-B with intense neutral 
beam injection. Edmonds, P.H.; Bates, S.C.; Bell, J.D. (Oak 
Ridge National Lab., TN (USA)). pp 3-14 of Heating in to- 
roidal plasmas III. Proceedings of the 3. joint Grenoble- 
Varenna international symposium, Centre d'Etudes Nu- 
cleaires de Grenoble, France, 22-26 March 1982. Vol. 1. 
Gormezano, C.; Leotta, G.G.; Sindoni, E. (eds.). Oxford, 
England; Pergamon Press (1982). (CONF-820345—; EUR— 
7979). Contract W-7405-ENG-26. 

From Symposium on heating in toroidal plasmas; Grenoble, 
France (22 Mar 1982). 

In 3 Vols. 

Experiments on the ISX-B device show a deterioration in 
confinement at high beam power. In particular the electron energy 
confinement time falls catastrophically with increasing beam power. 
The maximum volume averaged beta values achieved are <2.5%; 
this is much less than would be predicted by extrapolating the low 
power data. 


45201 Neutral beam heating experiments on PDX and 
PLT. Eubank, H. (Princeton Univ. NJ (USA). Plasma Phys- 
ics Lab.). pp 15-26 of Heating in toroidal plasmas III. Pro- 
ceedings of the 3. joint Grenoble-Varenna international 
symposium, Centre d'Etudes Nucleaires de Grenoble, 
France, 22-26 March 1982. Vol. 1. Gormezano, C.; Leotta, 
G.G.; Sindoni, E. (eds.). Oxford, England; Pergamon Press 
(1982). (CONF-820345—; EUR—7979). 

From Symposium on heating in toroidal plasmas; Grenoble, 
France (22 Mar 1982). 

In 3 Vols. 

Results are presented from studies of intensely beam heated 
plasmas in the PDX and PLT tokamaks. PDX has established that 
the ion heating quality factor etasub(i) = n-barsub(e) ATsub(i)/ 
Psub(abs) cm~* keV/MW, where Psub(abs) refers to absorbed beam 
power, is approximately the same for the near perpendicular injec- 
tion of PDX as for the tangential injection geometry of PLT. The 
comparison however must be made at similar plasma currents, as 
etasub(i) is found to depend on Isub(P). Electron heating on PDX 
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and a “clean” PLT is quite similar at approx. 0.5 eV/kW for 
medium densities of approx. 3-4 . 10'* cm~* and moderate beam 
power. We have achieved a poloidal Bsub(theta) approx. 1.7 on 
PDX giving Bsub(theta) approx. 0.5 R/a at q(a) = 7.5. Initial re- 
sults in low-q discharges appear promising, giving Bsub(T) = 1.3- 
1.4% with 1.9 MW of absorbed beam power. 


45202 Preliminary neutral injection experiments on Dou- 
blet III. Colleraine, A.; Armentrout, C.; Bandurraga, T. 
(General Atomic Co., San Diego, CA (USA)). pp 49-63 of 
Heating in toroidal plasmas III. Proceedings of the 3. joint 
Grenoble-Varenna international symposium, Centre 
d'Etudes Nucleaires de Grenoble, France, 22-26 March 
1982. Vol. 1. Gormezano, C.; Leotta, G.G.; Sindoni, E. 
(eds.). Oxford, England; Pergamon Press (1982). (CONF- 
820345—; EUR—7979). Contract AT03-76ET51011. 

From Symposium on heating in toroidal plasmas; Grenoble, 
France (22 Mar 1982). 

In 3 Vols. 

Results of preliminary neutral injection experiments on Dou- 
blet III are reported. It is found that the change in the total plasma 
stored energy caused by the beams is essentially independent of to- 
roidal field and plasma current but increases weakly with density. 


45203 Toroidal asymmetries of impurity radiation due to 
charge-exchange recombination. Cox, M.; Cordey, J.G. (Eur- 
atom/UKAEA Fusion Association, Abingdon (UK). 
Culham Lab.); Hulse, R.A. (Princeton Univ., NJ (USA). 
Plasma Physics Lab.). pp 79-85 of Heating in toroidal plas- 
mas III. Proceedings of the 3. joint Grenoble-Varenna inter- 
national symposium, Centre d’Etudes Nucleaires de Greno- 
ble, France, 22-26 March 1982. Vol. 1. Gormezano, C.; 
Leotta, G.G.; Sindoni, E. (eds.). Oxford, England; Perga- 
mon Press (1982). (CONF-820345—; EUR—7979). 

From Symposium on heatir> in toroidal plasmas; Grenoble, 
France (22 Mar 1982). 

In 3 Vols. 

It is shown that, in the presence of a toroidally asymmetric 
neutral particle density, charge exchange recombination of impuri- 
ties can produce a significant toroidal variation in the intensity of 
impurity radiation emitted from a plasma. A one dimensional trans- 
port equation which models the toroidal diffusion and flow of im- 
purities within a flux surface is solved both analytically and numeri- 
cally. A simple analytic model which is applicable to an almost 
fully ionised impurity species is described and from this an analytic 
criterion is obtained which enables the importance or otherwise of 
the asymmetry to be assessed. These analytic results are shown to 
be in broad agreement with the numerical solutions. 


45204 Alfven wave heating in the PRETEXT tokamak - 
experiments and theory. Bengtson, R.D.; Benesch, J.F.; 
Chen, G.L. (Texas Univ., Austin (USA). Inst. for Fusion 
Studies). pp 151-160 of Heating in toroidal plasmas III. Pro- 
ceedings of the 3. joint Grenoble-Varenna international 
symposium, Centre d'Etudes Nucleaires de Grenoble, 
France, 22-26 March 1982. Vol. 1. Gormezano, C.; Leotta, 
G.G.; Sindoni, E. (eds.). Oxford, England; Pergamon Press 
(1982). (CONF-820345—; EUR—7979). 

From Symposium on heating in toroidal plasmas; Grenoble, 
France (22 Mar 1982). 

In 3 Vols. 


Alfven wave absorption below the ion cyclotron frequency 
is studied as a heating method and a diagnostic tool. Theoretical 
predictions are reviewed and experiments to measure plasma load- 
ing and density fluctuations are described. Loading resistances of 
poloidal and toroidal antennas ranging from 0.1 to 2 have been 
measured. With two appropriately phased poloidal loops, peaks 
appear which may be identified with toroidal modes. By means of 
COz laser interferometry, density fluctuations at the driven frequen- 
cy have been observed, both during the current rise phase and the 
steady state phase of the discharge, at line-averaged densities of the 
order of 0.5 to 1 x 10'* cm~*. Theoretical identification of the ob- 
served features is discussed. 
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45205 Alfven wave heating of tokamak Kieras, 
C.; Tataronis, J.A. (Wisconsin Univ., Madison (USA)). pp 
179-184 of Heating in toroidal plasmas III. Proceedings of 
the 3. joint Grenoble-Varenna international symposium, 
Centre d'Etudes Nucleaires de Grenoble, France, 22-26 
March 1982. Vol. 1. Gormezano, C.; Leotta, G.G.; Sindoni, 
E. (eds.). Oxford, England; Pergamon Press (1982). (CONF- 
820345—; EUR—7979). 

From Symposium on heating in toroidal plasmas; Grenoble, 
France (22 Mar 1982). 

In 3 Vols. 

A scheme for providing supplementary heating to a magneti- 
cally confined plasma involving resonant excitation of the singular 
shear Alfven wave is examined. 


45206 High power ICRF heating on PLT and extrapola- 
tion to future devices. Hosea, J.; Bretz, N. (Princeton Univ., 
NJ (USA). Plasma Physics Lab.); Cavallo, A. (Maryland 
Univ., College Park (USA)). pp 213-223 of Heating in toroi- 
dal plasmas III. Proceedings of the 3. joint Grenoble-Var- 
enna international symposium, Centre d'Etudes Nucleaires 
de Grenoble, France, 22-26 March 1982. Vol. 1. Gorme- 
zano, C.; Leotta, G.G.; Sindoni, E. (eds.). Oxford, England; 
Pergamon Press (1982). (CONF-820345—; EUR—7979). 

From Symposium on heating in toroidal plasmas; Grenoble, 
France (22 Mar 1982). 

In 3 Vols. 

ICRF heating experiments are being conducted on PLT at 
RF powers up to approx. 2 MW for RF pulse durations of up to 
0.30 sec. Efficient deuteron and electron heating are observed in 
the minority *He and H heating regimes. In addition, efficient ion 
heating in the second harmonic H heating regime has been demon- 
strated while no significant deleterious effects on plasma confine- 
ment or stability have been observed in either case. These results 
provide a credible physical basis for use of combined minority- 
second harmonic heating regimes in future devices in which the mi- 
nority regime will transition to the majority second harmonic 
regime as the 8 increases. Extensions of the heating studies to 
higher power, higher harmonic regimes, and especially to higher 8 
plasmas with greater correspondence to future devices are under- 
way. Technological development in support of these experiments 
and of possible reactor applications is now being incorporated into 
the PLT program. 


45207 Effects of absorption on the mode conversion proc- 
ess in ICRF. Swanson, D.G. (Auburn Univ., AL (USA)). pp 
285-294. of Heating in toroidal plasmas III. Proceedings of 
the 3. joint Grenoble-Varenna international symposium, 
Centre d'Etudes Nucleaires de Grenoble, France, 22-26 
March 1982. Vol. 1. Gormezano, C.; Leotta, G.G.; Sindoni, 
E. (eds.). Oxford, _— Pergamon Press ( 1982). (CONF- 
820345—; EUR—7979). 

From Symposium on heating in toroidal plasmas; Grenoble, 
France (22 Mar 1982). 

In 3 Vols. 

The effects of absorption on the mode conversion process 
are described by a wave equation which is derived from the Vlasov 
equation for a warm plasma with an inhomogeneous magnetic field. 
It is shown that energy is conserved with this equation, but absorp- 
tion effects differ little from those derived from the model equation 
from the dispersion relation with only even order derivatives. Ex- 
tensions to high order harmonics are discussed. 


45208 ICRH heating and trapping studies in the Phae- 
drus tandem mirror. Golovato, S.N.;  Breun, R.; 
Hershkowitz, N.; Yujiri, L.; Nelson, B. (Wisconsin Univ., 
Madison (USA). Dept. of Electrical Engineering; Wisconsin 
Univ., Madison (USA). Dept. of Nuclear Engineering); 
McVey, B. (Massachusetts Inst. of Tech., Cambridge 
(USA). Plasma Fusion Center). pp 295-307 of Heating in to- 
roidal plasmas III. Proceedings of the 3. joint Grenoble- 
Varenna international symposium, Centre d'Etudes Nu- 
cleaires de Grenoble, France, 22-26 March 1982. Vol. 1. 
Gormezano, C.; Leotta, G.G.; Sindoni, E. (eds.). Oxford, 
England; Pergamon Press (1982). -(CONF-820345—; EUR— 
7979). Contract AC02-78ETS51015. 
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From Symposium on heating in toroidal plasmas; Grenoble, 
France (22 Mar 1982). 

In 3 Vols. 

Fundamental resonance ICRF is shown to effectively trap 
and heat plasma in the end plugs of the Phaedrus tandem mirror. 
This trapping and heating has made possible the production of a 
tandem mirror plasma without neutral beams. Though this method 
of operation has not yet produced significant ambipolar plugging of 
the central cell losses, it does produce a true tandem mirror plasma 
that should be a superior target plasma for neutral beam injection. 
Also this mode of operation makes tandem mirror physics experi- 
ments less complex and expensive to operate. 


45209 Ion cyclotron heating experiments in EBT-S. 
Baity, F.W.; Davis, W.A.; Eldridge, O.C.; Glowienka, J.C.; 
Hillis, D.L.; Rasmussen, D.A.; Richards, R.K. (Oak Ridge 
National Lab., TN (USA)); Mullen, J.H.; Owens, T.L. 
(McDonnell Douglas Astronautics Co., St. Louis, MO 
(USA)). pp 319-324 of Heating in toroidal plasmas III. Pro- 
ceedings of the 3. joint Grenoble-Varenna international 
symposium, Centre d'Etudes Nucleaires de Grenoble, 
France, 22-26 March 1982. Vol. 1. Gormezano, C.; Leotta, 
G.G.; Sindoni, E. (eds.). Oxford, England; Pergamon Press 
(1982). (CONF-820345—; EUR—7979). 

From Symposium on heating in toroidal plasmas; Grenoble, 
France (22 Mar 1982). 

In 3 Vols. 

Fast-wave heating and propagation experiments in the ion 
cyclotron range of frequencies (ICRF) have been carried out on 
EBT-S under steady-state conditions at power levels up to 20 kW 
and under pulsed conditions at power levels up to 100 kW. The 
waves were launched using a single Faraday-shielded loop antenna 
installed on the midplane of one of the 24 cavity sectors. Substan- 
tial ion heating was observed at frequencies above the second har- 
monic for hydrogen plasmas and at frequencies above the third har- 
monic for deuterium plasmas, corresponding with the onset of 
wave propagation around the torus. The heating under these condi- 
tions is anomalous. In the case of deuterium plasmas, a small residu- 
al concentration (2-5%) of hydrogen was heated, but this compo- 
nent did not appear to affect the deuterium heating. 


45210 High power ion cyclotron heating on the levitated 
octupole. Dexter, R.N.; Fortgang, C.M.; Prager, S.C.; 
Sprott, J.C.; Strait, E.J.; Twichell, J.C. (Wisconsin Univ., 
Madison (USA)). pp 333-338 of Heating in toroidal plasmas 
III. Proceedings of the 3. joint Grenoble-Varenna interna- 
tional symposium, Centre d’Etudes Nucleaires de Grenoble, 
France, 22-26 March 1982. Vol. 1. Gormezano, C.; Leotta, 
G.G.; Sindoni, E. (eds.). Oxford, England; Pergamon Press 
(1982). (CONF-820345—; EUR—7979). 

From Symposium on heating in toroidal plasmas; Grenoble, 
France (22 Mar 1982). 

In 3 Vols. 

A fast-wave heating experiment at the second and higher 
harmonics has been performed on the Tokapole II, a tokamak with 
four poloidal divertors. It is shown that the RF electric field pene- 
trates and heats the plasma with no harmful effects on confinement. 
The full RF power available (1.5 MW) with a 70% oscillator effi- 
ciency has been coupled to the plasma at high density. Electron 
energy confinement is limited by impurity radiation. Ion energy 
confinement is probably limited by charge exchange at low density 
and electron drag at high density. 


45211 Ion cyclotron resonance heating in a strongly inho- 
mogeneous magnetic field. Nozaki, K. (Nagoya Univ. 
(Japan). Inst. of Plasma Physics); Fried, B.D.; Morales, G. 
(California Univ., Los Angeles (USA). Center for Plasma 
Physics and Fusion Engineering); Fukuyama, A. (Okayama 
Univ. (Japan). Dept. of Electronics). pp 357-360 of Heating 
in toroidal plasmas III. Proceedings of the 3. joint Greno- 
ble-Varenna international symposium, Centre d'Etudes Nu- 
cleaires de Grenoble, France, 22-26 March 1982. Vol. 1. 
Gormezano, C.; Leotta, G.G.; Sindoni, E. (eds.). Oxford, 
a Pergamon Press (1982). (CONF-820345—; EUR— 
79). 

From Symposium on heating in toroidal plasmas; Grenoble, 

France (22 Mar 1982). 
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In 3 Vols. 

Ion cyclotron resonance heating in a strongly inhomogen- 
eous magnetic field with constant inverse scale length k = Bsub(z) 
~ 1(dBsub(z)/dx) is considered. Because the ion cyclotron frequency 
is energy dependent, ions get out of resonance, exhibiting supera- 
diabatic response with no time-averaged energy gain. However, the 
anharmonicity of the motion results in resonances at multiple 
energy values, and for R.F. field amplitudes above a critical value 
Esub(c), these resonances overlap, resulting in stochastic heating. 
Explicit analytic expressions are given for the particle orbits and 
for Esub(c) as a function of energy and R.F. frequency. 


45212 ICRF coupling and heating studies for large toka- 
maks. Romero, H.; Sund, R.; Scharer, J. (Wisconsin Univ., 
Madison (USA). Dept. of Electrical and Computer Engi- 
neering). pp 401-407 of Heating in toroidal plasmas III. Pro- 
ceedings of the 3. joint Grenoble-Varenna international 
symposium, Centre d'Etudes Nucleaires de Grenoble, 
France, 22-26 March 1982. Vol. 1. Gormezano, C.; Leotta, 
G.G.; Sindoni, E. (eds.). Oxford, England; Pergamon Press 
(1982). (CONF-820345—; EUR—7979). 

From Symposium on heating in toroidal plasmas; Grenoble, 
France (22 Mar 1982). 

In 3 Vols. 

ICRF coupling, wave propagation and heating studies are 
presented for large tokamaks. A one-dimensional full wave solution 
obtained from a discrete slab model for fast magnetosonic waves is 
used to examine the effects of edge plasmas on waveguide coupling. 
A detailed examination of species power absorption, including the 
non-local dependence on wave fields inherent to an inhomogeneous 
plasma, is made for several cases illustrating strong absorption. The 
wave fields and polarization are solved using the full wave dielec- 
tric tensor and suitable conditions for wave incidence and transmis- 
sion. The effect of the incident wave spectrum is also examined. 


45213 Lower hybrid heating and current drive on PLT. 
Stevens, J.E.; Bernabei, S.; Bitter, M. (Princeton Univ., NJ 
(USA). Plasma Physics Lab.). pp 455-468 of Heating in to- 
roidai plasmas III. Proceedings of the 3. joint Grenoble- 
Varenna international symposium, Centre d’Etudes Nu- 
cleaires de Grenoble, France, 22-26 March 1982. Vol. 2. 
Gormezano, C.; Leotta, G.G.; Sindoni, E. (eds.). Oxford, 
England; Pergamon Press (1982). (CONF-820345—; EUR— 
7979). Contract AC02-76CH03073. 

From Symposium on heating in toroidal plasmas; Grenoble, 
France (22 Mar 1982). 

In 3 Vols. 

800 MHz lower Hybrid waves have been launched into PLT 
with a six waveguide coupler. Recent improvements have allowed 
powers up to 400 kW to be launched with good coupling (R 
approx. 10-25%). Experiments at low density (nsub(e) < 7 x 10% 
cm™%, i.e. w/@sub(LH) > 2) have demonstrated current drive and 
plasma heating. Experiments at higher densities have produced hot 
ion tails, but so far have shown inefficient body heating. To date, 
only a limited parameter space has been investigated at high power. 


45214 Lower hybrid heating experiments on the Alcator- 
C and the Versator-II tokamaks. Porkolab, M.; Schuss, J.J.; 
Takase, Y. (Massachusetts Inst. of Tech., Cambridge (USA). 
Plasma Fusion Center). pp 469-483 of Heating in toroidal 
plasmas III. Proceedings of the 3. joint Grenoble-Varenna 
international symposium, Centre d'Etudes Nucleaires de 
Grenoble, France, 22-26 March 1982. Vol. 2. Gormezano, 
C.; Leotta, G.G.; Sindoni, E. (eds.). Oxford, England; Per- 
gamon Press (1982). (CONF-820345—; EUR—7979). 

From Symposium on heating in toroidal plasmas; Grenoble, 
France (22 Mar 1982). 

In 3 Vols. 

Initial results from lower hybrid wave heating experiments 
carried out on the MIT Alcator C and Versator II tokamaks are 
reported. A toroidal ray-tracing code and a 1-D transport code are 
combined to study heating density bands and heating efficiencies. 
Results related to the experiments are presented. It is found that 
collisional absorption of rays in the outer cold plasma regions may 
significantly affect the lower hybrid wave heating efficiency. 
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45215 Simulation of RF heating and current drive with 
lower hybrid waves. Decyk, V.K.; Morales, G.J.; Dawson, 
J.M. (California Univ., Los Angeles (USA). Center for 
Plasma Physics and Fusion Engineering). pp 517-528 of 
Heating in toroidal plasmas III. Proceedings of the 3. joint 
Grenoble-Varenna international symposium, Centre 
d'Etudes Nucleaires de Grenoble, France, 22-26 March 
1982. Vol. 2. Gormezano, C.; Leotta, G.G.; Sindoni, E. 
(eds.). Oxford, England; Pergamon Press (1982). (CONF- 
820345—; EUR—7979). 

From Symposium on heating in toroidal plasmas; Grenoble, 
France (22 Mar 1982). 

In 3 Vols. 

A computer simulation study of RF heating and current 
drive with lower hybrid waves, using an electrostatic particle code, 
is presented. The lower hybrid heating simulations examine the 
propagation of a lower hybrid wave with finite amplitude and the 
mechanisms by which wave energy is absorbed. It is found that at 
modest amplitudes the wave conversion predicted by a magnetized 
ion kinetic dispersion relation is not observed, and this result is 
qualitatively consistent with the approximate dispersion relation ob- 
tained by treating the ions as unmagnetized. 


45216 Lower-hybrid RF current drive and electron cyclo- 
tron heating on the Versator II tokamak. Luckhardt, S.C.; 
Bekefi, G.; Bonoli, P.I. (Massachusetts Inst. of Tech., Cam- 
bridge (USA)). pp 529-542 of Heating in toroidal plasmas 
III. Proceedings of the 3. joint Grenoble-Varenna interna- 
tional symposium, Centre d'Etudes Nucleaires de Grenoble, 
France, 22-26 March 1982. Vol. 2. Gormezano, C.; Leotta, 
G.G.; Sindoni, E. (eds.). Oxford, England; Pergamon Press 
(1982). (CONF-820345—; EUR—7979)._ 

From Symposium on heating in toroidal plasmas; Grenoble, 
France (22 Mar 1982). 

In 3 Vols. 

Lower-hybrid current drive experiments (LHCD) have been 
carried out on the Versator II tokamak in which RF injection for 
pulse lengths longer than the plasma L/R time has generated large 
increases in the net toroidal current. Incremental increases, AI/I, of 
more than 35% have been obtained. These current rises are strong- 
ly dependent on the relative phasing between waveguides, Aphi, 
with largest current rise occurring when waves are launched in the 
direction of the electron ohmic drift, Aphi=-90° 


45217 Electron cyclotron heating results on JFT-2, and 
their implications for the Doublet ITI ECH design. Prater, R.; 
Moeller, C.P. (General Atomic Co., San Diego, CA 
(USA)). pp 635-646 of Heating in toroidal plasmas III. Pro- 
ceedings of the 3. joint Grenoble-Varenna international 
symposium, Centre d’Etudes Nucleaires de Grenoble, 
France, 22-26 March 1982. Vol. 2. Gormezano, C.; Leotta, 
G.G.; Sindoni, E. (eds.). Oxford, England; Pergamon Press 
(1982). (CONF-820345—; EUR—7979). 

From Symposium on heating in toroidal plasmas; Grenoble, 
France (22 Mar 1982). 

In 3 Vols. 

Electron cyclotron heating experiments are described in 
which 28 HGz microwave power is injected into the JFT-2 toka- 
mak. Ordinary mode power injected from the low field side in- 
creased the central electron temperature from 600 eV to 1000 eV 
with 110 kW, for densities below the ordinary mode cutoff density 
of 1.0 x 10'* cm~*. Extraordinary mode power launched obliquely 
from the high field side increased the temperature from 600 eV to 
1200 eV with 85 kW, for densities well below the extraordinary 
mode cutoff density, and effective heating was maintained close to 
the cutoff density of 1.6 x 10%* cm™* The extraordinary mode 
launched obliquely was also found to heat more efficiently and to a 
higher density than the extraordinary wave launched perpendicular- 
ly. On this basis, the Doublet III ECH experiments which will use 
up to 2 MW of 60 GHz power are designed to make use of oblique 
inside launch of a pure extraordinary mode. The waveguide trans- 
mission system to accomplish this is discussed. 
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45218 Electron cyclotron heating in weakly relativistic, 
finite-8 plasmas. Audenaerde, K.; Scharer, J.; Lam, N.; 
Beyer, J. (Wisconsin Univ., Madison (USA). Dept. of Elec- 
trical Engineering; Wisconsin Univ., Madison (USA). Dept. 
of Nuclear Engineering). pp 677-682 of Heating in toroidal 
plasmas III. Proceedings of the 3. joint Grenoble-Varenna 
international symposium, Centre d’Etudes Nucleaires de 
Grenoble, France, 22-26 March 1982. Vol. 2. Gormezano, 
C.; Leotta, G.G.; Sindoni, E. (eds.). Oxford, England; Per- 
gamon Press (1982). (CONF-820345—; EUR—7979). Con- 
tract AC02-79ET53083. 

From Symposium on heating in toroidal plasmas; Grenoble, 
France (22 Mar 1982). 

In 3 Vols. 

ECRF wave launching and absorption in the plug and bar- 
rier regions of tandem mirrors are examined. The 3-D magnetic 
field, density and electron temperature profiles are modelled to sim- 
ulate these regions. It is found that the X mode of elevated tem- 
peratures (Tsub(e) approx.= 50 keV) exhibits substantial spatial 
shifts from the cold plasma resonance surface. For steep plasma 
density profiles the X-mode bends away from the resonance zone 
and absorption is concentrated at the plasma surface. The O-mode 
exhibits a ray trajectory which more easily penetrates the plasma 
core and has a moderate absorption at Tsub(e) approx. 50 keV such 
that single pass absorption is adequate. Finally, the use of quasi-op- 
tical ECRF launchers to overcome reactor environmental problems 
associated with standard overmoded waveguide launchers used for 
gyrotron sources presented is considered. 


45219 Ray tracing studies of microwave heating of the 
annulus in EBT-I. Batchelor, D.B.; Goldfinger, R.C. (Oak 
Ridge National Lab., TN (USA)). pp 683-690 of Heating in 
toroidal plasmas III. Proceedings of the 3. joint Grenoble- 
Varenna international symposium, Centre d’Etudes Nu- 
cleaires de Grenoble, France, 22-26 March 1982. Vol. 2. 
Gormezano, C.; Leotta, G.G.; Sindoni, E. (eds.). Oxford, 
England; Pergamon Press (1982). (CONF-820345—; EUR— 
7979). Contract W-7405-ENG-26. 

From Symposium on heating in toroidal plasmas; Grenoble, 
France (22 Mar 1982). 

In 3 Vols. 

Electron cyclotron absorption of ordinary and extraordinary 
waves by the combined core-plasma and relativistic annuli are stud- 
ied numerically. A fully relativistic damping package has been de- 
veloped for the RAYS geometrical optics mode, which allows the 
contribution from an arbitrary number of cyclotron harmonics to 
be included. The rays are traced in finite beta bumpy cylinder 
plasma equilibria which is obtained from the ORNL two-dimen- 
sional (2-D) equilibrium code. These results for direct, single-pass 
absorption are combined with results from a statistical model for 
the deposition of multiply reflected and mode converted waves to 
obtain estimates of the power deposited in the core, surface, and 
annulus plasma components. Self-consistent estimates of the classi- 
cal annulus power losses are obtained using the same ring equilibri- 
um model. 


45220 Ray tracing study of electron cyclotron heating in 
toroidal geometry. Kritz, A.H. (Hunter Coll., New York 
(USA); Princeton Univ., NJ (USA)); Hsuan, H. (Princeton 
Univ., NJ (USA)); Goldfinger, R.C.; Batchelor, D.B. (Oak 
Ridge National Lab., TN (USA)). pp 707-723 of Heating in 
toroidal plasmas III. Proceedings of the 3. joint Grenoble- 
Varenna international symposium, Centre d’Etudes Nu- 
cleaires de Grenoble, France, 22-26 March 1982. Vol. 2. 
Gormezano, C.; Leotta, G.G.; Sindoni, E. (eds.). Oxford, 
England; Pergamon Press (1982). (CONF-820345—; EUR— 
7979). Contract AC02-76CH03073. 

From Symposium on heating in toroidal plasmas; Grenoble, 
France (22 Mar 1982). 

In 3 Vols. 

Toray, a ray tracing code, has been developed to study elec- 
tron cyclotron heating and current drive in toroidal geometry. Ray 
patterns are initiated similar to those of an actual antenna and a full 
graphics package has been developed for displaying the behavior of 
the rays. A study is made of the interplay of the plasma and wave 





70 FUSION ENERGY 
7001 Plasma Research 


parameters in order to establish which parameters are most impor- 
tant in determining the energy deposition. 


45221 Confinement studies with neutral beam injection 
on PDX and PLT. Goldston, R.; Kaye, S.; Davis, S. (Prince- 
ton Univ., NJ (USA). Plasma Physics Lab.). pp 783-797 of 
Heating in toroidal plasmas III. Proceedings of the 3. joint 
Grenoble-Varenna international symposium, Centre 
d'Etudes Nucleaires de Grenoble, France, 22-26 March 
1982. Vol. 2. Gormezano, C.; Leotta, G.G.; Sindoni, E. 
(eds.). Oxford, England; Pergamon Press (1982). (CONF- 
820345—; EUR—7979). 

From Symposium on heating in toroidal plasmas; Grenoble, 
France (22 Mar 1982). 

In 3 Vols. 

Neutral beam injection experiments on PLT and PDX have 
been conducted over a wider range in parameter space than previ- 
ously. On PLT H® beams have been injected into well-confined 
high toroidal field, high density Ohmic plasma, giving nsub(e) (O) 
tausub(Ee) products during injection of up to 5 x 10’? sec cm™* 
tausub(Ee) is found to rise slowly with increasing density in these 
experiments. On PDX high power injection experiments over a 
range in plasma current have shown a significant variation with 
current of both ion heating and total stored plasma energy. Trans- 
port analysis of these results indicates that global confinement drops 
little when Isub(p) is varied from 480 to 320 kA, but as Isub(p) falls 
to 200 kA, tausub(E) deteriorates significantly. Attention has re- 
cently focused on low q operation, for the purpose of obtaining 
high beta plasmas. PLT and PDX have both been operated with 
cylindrical q in the range of 2.0 or below, with absorbed beam 
power of 1.8 MW (D°). Operating in this regime, the two machines 
have obtained similar results, with PDX reaching a toroidal B of 
1.3 - 1.4%, at Bsub(t) = 12.6 kG. These results suggest that parallel 
and perpendicular neutral beam injection are about equally well 
suited for low q operation. Strong sawtooth oscillations have been 
observed to travel to the plasma edge in PDX, but confinement is 
not substantially degraded relative to the higher toroidal field PDX 
results reported. 


45222 Magnetic probe measurements of torsional Alfven 
waves in the TORTUS tokamak. Cross, R.C.; Brennan, 
M.H.; Borg, G.; Lehane, J.A. (Sydney Univ. (Australia). 
Dept. of Plasma Physics); Blackwell, B.D. (Massachusetts 
Inst. of Tech., Cambridge (USA)). pp 173-178 of Heating in 
toroidal plasmas III. Proceedings of the 3. joint Grenoble- 
Varenna international symposium, Centre d’Etudes Nu- 
cleaires de Grenoble, France, 22-26 March 1982. Vol. 1. 
Gormezano, C.; Leotta, G.G.; Sindoni, E. (eds.). Oxford, 
England; Pergamon Press (1982). (CONF-820345—; EUR— 
7979). 

From Symposium on heating in toroidal plasmas; Grenoble, 
France (22 Mar 1982). 

In 3 Vols. 

The propagation of torsional Alfven waves is considered in 
relation to supplementary heating at the Alfven resonance. In the 
MHD approximation, this resonance appears at surfaces within a 
plasma where w = ksub(parallel to)vsub(A), vsub(A) being the 
local value of the Alfven speed. When finite ion cyclotron frequen- 
cy effects are considered, the resonance (ksub(r) — infinity) appears 
at surfaces where w = _ ksub(parallel to)vsub(A)(1 -w?/ 
wsub(ci)*sup(1/2)). The resonance is also known as the perpendicu- 
lar ion cyclotron resonance or the confluence resonance. Finite 
temperature effects lead to mode conversion into a kinetic Alfven 
wave. Observation of the resonant surfaces in a tokamak have been 
made directly by laser scattering and indirectly by measurements of 
antenna loading. Measurements made with magnetic probes inserted 
into a low temperature (Tsub(e) approx.= 20 eV) tokamak plasma 
are described. 


45223 Shear Alfven resonances in TOKAPOLE II. With- 
erspoon, F.D.; Prager, S.C.; Sprott, J.C. (Wisconsin Univ., 
Madison (USA)). pp 197-201 of Heating in toroidal plasmas 
III. Proceedings of the 3. joint Grenoble-Varenna interna- 
tional symposium, Centre d’Etudes Nucleaires de Grenoble, 
France, 22-26 March 1982. Vol. 1. Gormezano, C.; Leotta, 
G.G.; Sindoni, E. (eds.). Oxford, England; Pergamon Press 
(1982). (CONF-820345—; EUR—7979). 
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From Symposium on heating in toroidal plasmas; Grenoble, 
France (22 Mar 1982). 

In 3 Vols. 

Direct observations of localized enhancement in the driven 
wave magnetic field which are compatible with theoretical predic- 
tions for the shear Alfven resonance in tokamak geometry are pre- 
sented. These resonance studies at low absorbed power will be fol- 
lowed by higher power heating (approx. 1 MW) presently being 
developed. 


45224 Observation of short ICRF waves in microtor/ma- 
crotor. Taylor, R.J.; James, B.W.; Jin, S.X. (California 
Univ., Los Angeles (USA). Center for Plasma Physics and 
Fusion Engineering). pp 309-317 of Heating in toroidal plas- 
mas III. Proceedings of the 3. joint Grenoble-Varenna inter- 
national symposium, Centre d'Etudes Nucleaires de Greno- 
ble, France, 22-26 March 1982. Vol. 1. Gormezano, C.; 
Leotta, G.G.; Sindoni, E. (eds.). Oxford, England; Perga- 
mon Press (1982). (CONF-820345—; EUR—7979). Contract 
AMO3-76SF00010. 

From Symposium on heating in toroidal plasmas; Grenoble, 
France (22 Mar 1982). 

In 3 Vols. 

Density fluctuations from driven waves were measured by 
coherent scattering of far infrared and microwave beams. The 
waves were excited by loop couplers near the ion cyclotron, two- 
ion hybrid, second and third harmonic frequencies. Mode conver- 
sions and transformation points were identified by the Doppler shift 
due to induced motions of the individual resonant layers. The re- 
sults are compared to theoretical predictions. 


45225 Fast-wave ion cyclotron wave propagation and cou- 
pling experiments on ELMO BUMPY TORUS scale. 
Mullen, J.H.; Owens, T.L.; Henderson, A.L. (McDonnell 
Douglas Astronautics Co., St. Louis, MO (USA)); Baity, 
F.W.; Eldridge, O.C. (Oak Ridge National Lab., TN 
(USA)). pp 383-390 of Heating in toroidal plasmas III. Pro- 


ceedings of the 3. joint Grenoble-Varenna international 
symposium, Centre d'Etudes Nucleaires de Grenoble, 
France, 22-26 March 1982. Vol. 1. Gormezano, C.; Leotta, 
G.G.; Sindoni, E. (eds.). Oxford, England; Pergamon Press 
(1982). (CONF-820345—; EUR—7979). Contract W-7405- 
ENG-26. 

From Symposium on heating in toroidal plasmas; Grenoble, 
France (22 Mar 1982). 

In 3 Vols. 

The results of a series of experiments using fast-waves in the 
ion cyclotron frequency (ICF) range are presented. A 20 kW and a 
100 kW transmitter is used to study fast-wave excitation, propaga- 
tion and coupling in the 15-30 MHz frequency range under steady- 
state and pulsed operating conditions. In addition, a broadband am- 
plifier is used in the 30-50 MHz frequency range to study propaga- 
tion at higher harmonics of the ion-cyclotron frequency. An all- 
metal, Faraday-shielded water-cooled, 120° poloidal angle, loop an- 
tenna is used to launch fast-waves at the midplane of an EBT 
cavity. The present antenna is designed to operate at power levels 
up to 20 kW for steady-state operation and 100 kW for pulsed oper- 
ation. 


45226 Antenna-plasma coupling theory for ICRF heating 
of large tokamaks. Ram, A.; Bers, A. (Massachusetts Inst. of 
Tech., Cambridge (USA). Plasma Fusion Center). pp 395- 
400 of Heating in toroidal plasmas III. Proceedings of the 3. 
joint Grenoble-Varenna international symposium, Centre 
d’Etudes Nucleaires de Grenoble, France, 22-26 March 
1982. Vol. 1. Gormezano, C.; Leotta, G.G.; Sindoni, E. 
(eds.). Oxford, England; Pergamon Press (1982). (CONF- 
820345—; EUR—7979). 

From Symposium on heating in toroidal plasmas; Grenoble, 
France (22 Mar 1982). 

In 3 Vols. 

A number of experiments (TFR, PLT) have reported signifi- 
cant heating of ions in a plasma by waves in the ion-cyclotron 
range of frequencies (ICRF). These waves are excited in the plasma 
by an antenna structure consisting of a current carrying conductor 
near the plasma wall in the shadow of the limiter. The coupling 
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characteristics of such an antenna structure are studied by analysing 
a model where a thin current sheet is placed between a fully con- 
ducting wall and a sheet of anisotropic conductivity representing 
the screen. 


45227 RF current drive in tokamak parametrically turbu- 
lent plasmas. Stefan, V. (Massachusetts Inst. of Tech., Cam- 
bridge (USA). Plasma Fusion Center). pp 919-922 of Heat- 
ing in toroidal plasmas III. Proceedings of the 3. joint Gre- 
noble-Varenna international symposium, Centre d'Etudes 
Nucleaires de Grenoble, France, 22-26 March 1982. Vol. 3. 
Gormezano, C. (Association Euratom-CEA, Centre 
d'Etudes Nucleaires de Grenoble, 38 (France). Dept. de Re- 
cherches sur la Fusion Controlee); Leotta, G.G. (Commis- 
sion of the European Communities, Brussels (Belgium)); 
Sindoni, E. (Consiglio Nazionale delle Ricerche, Milan 
(Italy). Lab. di Fisica del Plasma) (eds.). Oxford, England; 
Pergamon Press (1982). (CONF-820345—; EUR—7979). 

From Symposium on heating in toroidal plasmas; Grenoble, 
France (22 Mar 1982). 

In 3 v. 

A general theory of RF current drive in tokamak plasmas 
due to the parametric excitations of plasma modes is developed. 
Both lower-hybrid and electron-cyclotron frequency regions are 
considered. It is assumed that the characteristic quasilinear time 
tsub(QL) approx. V?sub(f)/D (Vsub(f) - phase velocity of a high- 
frequency parametrically excited wave and D quasilinear diffusion 
coefficient) is much longer than the characteristic time of nonlinear 
parametric saturation tsub(NL) approx. 1/vsub(a) (vsub(a) - anoma- 
lous collision frequency. Accordingly, the dominant role in satura- 
tion of the growing electric field in the resonance region is played 
by parametric processes. Here, cascade processes are taken as the 
saturation mechanism of the parametrically excited plasma. It is 
shown that the asymmetry of parametric turbulence levels of the 
excited high-frequency plasma modes coupled with the ion-sound 
waves results in the production of the toroidal current formed by 
suprathermal electrons which is directed opposite to the ohmic to- 
roidal current. 


45228 Fast-wave ICRF heating for EBT-P. Baity, F.W. 
(Oak Ridge National Lab., TN (USA)). pp 961-965 of Heat- 
ing in toroidal plasmas III. Proceedings of the 3. joint Gre- 
noble-Varenna international symposium, Centre d'Etudes 
Nucleaires de Grenoble, France, 22-26 March 1982. Vol. 3. 
Gormezano, C. (Association Euratom-CEA, Centre 
d'Etudes Nucleaires de Grenoble, 38 (France). Dept. de Re- 
cherches sur la Fusion Controlee); Leotta, G.G. (Commis- 
sion of the European Communities, Brussels (Belgium)); 
Sindoni, E. (Consiglio Nazionale delle Ricerche, Milan 
(Italy). Lab. di Fisica del Plasma) (eds.). Oxford, England; 
Pergamon Press (1982). (CONF-820345—; EUR—7979). 

From Symposium on heating in toroidal plasmas; Grenoble, 
France (22 Mar 1982). 

In3v 

Basic objectives for supplementary ion heating for EBT-P 
are outlined and fast-wave ICR heating is discussed as the most 
promising method. 


45229 Supplementary heating for large devices: TFTR. 
Eubank, H. (Princeton Univ., NJ (USA). Plasma Physics 
Lab.). pp 975-981 of Heating in toroidal plasmas III. Pro- 
ceedings of the 3. joint Grenoble-Varenna international 
symposium, Centre d'Etudes Nucleaires de Grenoble, 
France, 22-26 March 1982. Vol. 3. Gormezano, C. (Associa- 
tion Euratom-CEA, Centre d'Etudes Nucleaires de Greno- 
ble, 38 (France). Dept. de Recherches sur la Fusion Contro- 
lee); Leotta, G.G. (Commission of the European Communi- 
ties, Brussels (Belgium)); Sindoni, E. (Consiglio Nazionale 
delle Ricerche, Milan (Italy). Lab. di Fisica del Plasma) 
(eds.). Oxford, England; Pergamon Press (1982). (CONF- 
820345—; EUR—7979). 

From Symposium on heating in toroidal plasmas; Grenoble, 
France (22 Mar 1982). 

In 3 v. 

The choice of neutral beam injection heating for TFTR is 
discussed and some numerical results are considered. 
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REFER ALSO TO CITATION(S) 70020043815, 43816, 43819, 43821, 43822, 
43823, 43843, 44042, 44955, 45048, 45217, 45225 


45230 (CONF-830466—) Copper and copper alloys for 
fusion reactor proceedings. Wiffen, F.W.; Gold, 
R.E. (eds.). (Oak Ridge National Lab., TN (USA); Westing- 
house Electric Corp., Madison, PA (USA). Advanced 
Energy Systems Div.). Jun 1984. Contract ACO05- 
840OR21400. 456p. NTIS, PC A20/MF AOI; 1; GPO Dep. 
File Number DE84014058. 

From DOE workshop on copper and copper alloys for 
fusion reactor applications; Washington, DC, USA (14 Apr 1983). 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Separate abstracts were prepared for most of the included 
papers. The remaining ones were included in EDB in title list form 


only. (MOW) 


45231 (CONF-830466—, pp xiii-xxiii) Design require- 
ments for use of in fusion reactor components. Jun 
1984. NTIS, PC A20/MF A0O1. File Number T1I84014058. 

From DOE workshop on copper and copper alloys for 
fusion reactor applications; Washington, DC, USA (14 Apr 1983). 

As part of the copper workshop a working group was cre- 
ated to examine the requirements for various components used in a 
fusion reactor. The working group took this charter to mean an ap- 
proximate identification of the operating environment, factors that 
enter into the design, and key material properties that have to be 
considered in designing or determining component lifetimes. For 
convenience the components were divided into four groups: high 
heat flux components, RF components, first wall, and magnets. The 
specific requirements for the various components are discussed in 
the appropriate sections. If the requirements are unique to a specific 
concept or machine (compacts, mirrors, or tokamaks) they are iden- 
tified, otherwise they are assumed to be generic. 


45232 (CONF-830466—, pp xxv-xxxii) Status of the cur- 
rent data base. Jun 1984. NTIS, PC A20/MF AOl. File 
Number T184014058. 

From DOE workshop on copper and copper alloys for 
fusion reactor applications; Washington, DC, USA (14 Apr 1983). 

Current available data bases vary from adequate to good, in 
the areas of thermophysical properties, to non-existent in the areas 
of the effects of radiation on mechanical properties of copper and 
its alloys of interest to MFE design efforts. The Working Group on 
Data Bases chose to divide the types of properties to be considered 
into three classes: (1) thermophysical; (2) mechanical; and (3) manu- 
facturing related. 


45233 (CONF-830466—, pp xxxxi-xxxxiv) Experimental 
program needs for copper and copper-base alloys. Jun 1984. 
NTIS, PC A20/MF A0O1. File Number T184014058. 
From DOE workshop on copper and copper alloys for 
fusion reactor applications; Washington, DC, USA (14 Apr 1983). 
This portion of the Workshop Proceedings presents a sum- 
mary of discussions which occurred at a Working Group meeting 
convened to assess the needs and priorities which could be assigned 
to experimental programs relevant to Cu and Cu-base alloys for 
fusion reactor applications. There is unavoidably some overlap be- 
tween the areas discussed by this Working Group and others con- 
vened at this Workshop - e.g., the Requirements and Data Base 
Working Groups. Hence, implementation or detailed evaluation of 
the deliberations provided here must be integrated into a uniform 
and consistent framework. 


45234 (CONF-830466—, pp 11-36) Fusion applications 
of copper: unique requirements in resistive magnets. Hunter, 
B. Jun 1984. NTIS, PC A20/MF AOl. File Number 
TI84014058. 

From DOE workshop on copper and copper alloys for 
fusion reactor applications; Washington, DC, USA (14 Apr 1983). 

The Fusion Engineering Design Center (FEDC) is focusing 
FY 1983 activities on evaluating upgrade alternatives for the major 
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fusion device now being completed. FEDC resources are divided 
equally between tokamak applications, in support of TFTR up- 
grade, and tandem mirror applications, supporting upgrade of the 
MFTF-B facility. In the course of magnet system design studies re- 
lated to these activities, several needs for water cooled copper coils 
are presently perceived. The applications discussed in this paper are 
the high field choke coils (tandem mirror) and toroidal field coils 
or coil inserts (tokamaks). In these applications, the important prop- 
erties are low electrical resistance, high mechanical strength and 
tolerance to neutron fluence. 


45235 (CONF-830466—, pp 37-49) Copper alloy con- 
ducting first wall for the FED-A tokamak. Wiffen, F.W. Jun 
1984. NTIS, PC A20/MF AO1. File Number T184014058. 

From DOE workshop on copper and copper alloys for 
fusion reactor applications; Washington, DC, USA (14 Apr 1983). 

The first wall of the tokamak FED-A device was designed 
to satisfy two conflicting requirements. They are a low electrical 
resistance to give a long eddy-current decay time and a high neu- 
tron transparency to give a favorable tritium breeding ratio. The 
tradeoff between these conflicting requirements resulted in a copper 
alloy first wall that satisfied the specific goals for FED-A, i.e., a 
minimum eddy-current decay time of 0.5 sec and a tritium breeding 
ratio of at least 1.2. Aluminum alloys come close to meeting the re- 
quirements and would also probably work. Stainless steel will not 
work in this application because shells thin enough to satisfy tem- 
perature and stress limits are not thick enough to give a long eddy- 
current decay time and to avoid disruption induced melting. The 
baseline first wall design is a rib-stiffened, double-wall construction. 
The total wall thickness is 1.5 cm, including a water coolant thick- 
ness of 0.5 cm. The first wall is divided into twelve 30-degree sec- 
tors. Flange rings at the ends of each sector are bolted together to 
form the torus. Structural support is provided at the top center of 
each sector. 


45236 (CONF-830466—, pp 51-66) Applications of 
copper in impurity control systems for fusion power reactors. 
Smith, D.L.; Mattas, R.F. Jun 1984. NTIS, PC A20/MF 
AO01. File Number T184014058. 

From DOE workshop on copper and copper alloys for 
fusion reactor applications; Washington, DC, USA (14 Apr 1983). 

The potential of copper and high conductivity (thermal) 
copper alloys have been evaluated as candidate structural materials 
for the limiter/divertor of a fusion power reactor. This work has 
been conducted as part of the FED/INTOR Phase 2A and ANL 
DEMO studies. Both devices are the tokamak configuration with 
relatively modest neutron wall loadings, duty factors, and operating 
lifetimes compared to anticipated commercial power reactors. 


45237 (CONF-830466—, pp 67-86) Use of copper in RF 
heating systems. Davis, J.W. Jun 1984. NTIS, PC A20/MF 
AO1. File Number T184014058. 

From DOE workshop on copper and copper alloys for 
fusion reactor applications; Washington, DC, USA (14 Apr 1983). 

Radio frequency (RF) waves or neutral beams or a combina- 
tion of the two will be needed to raise the temperature of the 
plasma to the point at which the D-T reaction can occur. Currently 
these are three types of RF being investigated. They are ion cyclo- 
tron resonance heating (ICRH), which operates in the mega-Hertz 
frequency range; electron cyclotron resonance heating (ECRH), 
which operates in the giga-Hertz frequency range; and lower 
hybrid heating (LLH), which operates in the range between ICRH 
and ECRH. Traditionally ECRH has been used in plasma start-up, 
LLH for plasma current drive, and ICRH for high temperature 
plasma heating, above the temperatures achievable with ohmic 
heating. However, as more reliable high frequency power supplies 
become available, this situation may change. 


45238 (CONF-830466—, pp 87-128) First wall, limiter, 
and magnetic coils in compact concepts. Hagenson, R.L.; 
Krakowski, R.A. Jun 1984. NTIS, PC A20/MF AOl1. File 
Number T184014058. 

From DOE workshop on copper and copper alloys for 
fusion reactor applications; Washington, DC, USA (14 Apr 1983). 

Concern over the dominance in mass and cost of the fusion 
power core (FPC, i.e., first-wall/ blanket/ shield/ coils) for many 
large, low-powered density MFE approaches has led recently to se- 
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rious consideration of the compact option. Power densities within 
the FPC approaching those of light-water fission reactions (i.e., 10- 
30 times greater than for superconducting MFE systems); projected 
costs relatively insensitive to large changes in unit costs ($/Kg) 
used to estimate FPC and associated reactor plant equipment (RPE) 
costs, as well as uncertainties in the associated physics and technol- 
ogy; considerably reduced size and mass of the FPC with potential 
for block (single or few-piece) installation and maintenance; and the 
potential for rapid, minimum-cost development are general charac- 
teristics being sought through the compact reactor options. 


45239 (CONF-830466—, pp 217-250) Radiation effects 
limits on copper in superconducting magnets. Guinan, M.W. 
(Lawrence Livermore National Lab., CA). Jun 1984. NTIS, 
PC A20/MF AO1. File Number T184014058. 

From DOE workshop on copper and copper alloys for 
fusion reactor applications; Washington, DC, USA (14 Apr 1983). 

The determination of the response of copper stabilizers to 
neutron irradiation in fusion reactor superconducting magnets re- 
quires information in four areas. (1) Neutron flux and spectrum de- 
termination are a major factor in the accuracy with which stabilizer 
response can be predicted. Since magnet stability depends on the 
weakest link, calculations must be made in sufficient detail to fully 
account for steep flux gradients and local pertubations from pene- 
trations. (2) Resistivity changes at zero field in magnet spectra are 
generally calculated from the damage energy cross-section or the 
equivalent displacement (dpa) rate. (3) Resistivity changes at field 
for conceptual designs are generally determined from the changes 
predicted at zero field by the use of a Kohler plot. The cyclic irra- 
diation and annealing, expected to be characteristic of fusion reac- 
tor magnet operation, is presently the largest source of uncertainty 
in determining the limits of neutron exposure for copper stabilizers. 
Applications of our current understanding of the limits of copper 
stabilizers in fusion reactor designs are explored in two examples. 
Recommendations for future additions to the data base are dis- 
cussed. 


45240 (CONF-830466—, pp 309-330) Copper alloys for 
RIGGATRON applications. Rosenwasser, S.N. Jun 1984. 
NTIS, PC A20/MF AO1. File Number T184014058. 

From DOE workshop on copper and copper alloys for 
fusion reactor applications; Washington, DC, USA (14 Apr 1983). 


45241 (CONF-830466—, pp 347-352) Copper alloy irra- 
diation studies in support of CRFPR first wall. Clinard, F.W. 
Jr. (Los Alamos National Lab., NM). Jun 1984. NTIS, PC 
A20/MF AO1. File Number T184014058. 

From DOE workshop on copper and copper alloys for 
fusion reactor applications; Washington, DC, USA (14 Apr 1983). 


45242 (CONF-830466—, pp 379-409) High heat flux 
components program. Whitley, J.B. (Sandia National Labs., 
Albuquerque, NM). Jun 1984. NTIS, PC A20/MF AOl1. 
File Number T184014058. 

From DOE workshop on copper and copper alloys for 
fusion reactor applications; Washington, DC, USA (14 Apr 1983). 


45243 (DOE/ER—0198) Compact toroid development, 
activity plan for spheromaks. (USDOE Office of Energy Re- 
search, Washington, DC. Office of Fusion Energy). Jun 
1984. 27p. NTIS, PC A03/MF AOl. File Number 
DE84016736. 

This document contains the description, goals, status, plans, 
and approach for the investigation of the properties of a magnetic 
configuration for plasma confinement identified as the spheromak. 
This component of the magnetic fusion development program has 
been characterized by its potential for physical compactness and a 
flexible 1ange of output power. The included material represents 
the second phase of spheromak program planning. The first was 
completed in February 1983 and was reported in DOE/ER-0160, 
Compact Toroid Development. This planning builds on that previ- 
ous report and concentrates on the detailed plans for the next sev- 
eral years of the current DOE sponsored program. It has been de- 
liberately restricted to the experimental and theoretical efforts pos- 
sible within the present scale of effort. A third phase of this plan- 
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ning exercise will examine the subsequent effort and resources 
needed to achieve near-term (1987 to 1990) spheromak technical 
objectives. 


45244 (DOE/ET/51013—128) Pellet fueling experiments 
in Alcator C. (Massachusetts Inst. of Tech., Cambridge 
(USA). Plasma Fusion Center; Oak Ridge National Lab., 
TN (USA)). Aug 1984. Contract AC02-78ET51013. 30p. 
(CONF-840910—7). NTIS, PC A03/MF A0O1; 1; GPO Dep. 
File Number DE84016366. 

From 10. international conference on plasma physics and 
controlled nuclear fusion research; London, UK (12 1984). 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Hydrogen and deuterium pellets have been injected into the 
Alcator C tokamak in a series of pellet fueling experiments. The 
pellets, travelling at speeds close to 1000 m/sec, penetrate deep into 
the discharge and efficiently fuel the plasma core. The discharges 
that are produced have highly peaked density profiles and line 
averaged densities as high as 1 x 10'* cm~*. Global energy confine- 
ment times of pellet fueled plasmas are found to be longer than in 
similar discharges fueled by gas puffing. In particular, the pellet 
fueled cases do not exhibit the saturation of confinement with den- 
sity that was seen with gas puffing above anti n/sub e/ = 2 x 10™* 
cm7*. There is evidence that the improved energy confinement is 
due to reduced ion heat conduction which had shown a large 
anomaly with gas fueling. The pellet results are consistent with Al- 
cator scaling for the electrons and 1 x neoclassical ions. The best 
pellet discharges showed tau E = 50 msec, T/sub i/ = 1.5 keV, 
and Lawson parameter n/sub tau/ = 0.6 - 0.8 x 10'* sec cm™*. The 
average plasma pressure for these cases was 1.6 atm with peak pres- 
sure over 8 atm. An unexpected feature of the pellet experiments 
was the extremely rapid readjustment of temperature and density 
profiles in the first few hundred microseconds after injection. Ob- 
servation of the profiles indicates that transport mechanisms ap- 
proximately 100 times faster than normal are operating during this 
period. This profile readjustment only involves the inner regions of 
the discharge and does not lead to any net loss of particles or 
energy. 


45245 (EGG-M—0754C) Fracture mechanics methodolo- 
gy for predicting critical flaw sizes for the first wall of a 
fusion reactor. Reuter, W.G.; Rahl, T.E.; Merrill, B.J. (EG 
and G Idaho, Inc., Idaho Falls (USA)). 1984. Contract 
AC07-761D01570. 22p. (CONF-840604—19). NTIS, PC 
A02/MF A0O1; 1; GPO Dep. File Number DE84015557. 

From 12. international symposium on effects of radiation on 
materials; Williamsburg, VA, USA (18 Jun 1984). 

Portions are illegible in microfiche products. 

An approach, based on fracture mechanics concepts, is pre- 
sented for calculating the critical flaw size for a crack to penetrate 
the first wall of a fusion reactor when exposed to a plasma disrup- 
tion superimposed on normal operating conditions. Initially, for the 
ductile start-of-life material, predictions are based on empirical 
equations developed for annealed stainless steel. For the end-of-life 
material embrittled due to irradiation to a fluence of nominally 7.7 
x 107! n/cm? (E > 14 MeV), an approach based on linear elastic 
fracture mechanics is presented. Unknowns associated with both 
approaches are identified and the need for future work is discussed. 


45246 (LA-UR—84-2074) Quality assurance in the An- 
tares laser fusion construction project. Reichelt, W.H. (Los 
Alamos National Lab., NM (USA)). 1984. Contract W-7405- 
ENG-36. 17p. (CONF-840996—2). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE84015493. 

From 11. annual conference of the American Society for 
Quality Control's Energy Division; Las Vegas, NV, USA (16 Sep 
1984). 

, The Antares COs: laser facility came on line in November 
1983 as an experimental physics facility; it is the world’s largest 
CO laser fusion system. Antares is a major component of the De- 
partment of Energy’s Inertial Confinement Fusion Program. Antar- 
es is a one-of-a-kind laser system that is used in an experimental en- 
vironment. Given limited project funds and tight schedules, the 
quality assurance program 4vas tailored to achieve project goals 
without imposing oppressive constraints. The discussion will review 
the Antares quality assurance program and the utility of various 
portions to completion of the project. 
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45247 (SAND—84-0158C) Light ion fusion research in 
the United States. VanDevender, J.P.; Bloomquist, D.D.; 
Crow, J.T.; Hanson, D.L.; Hussey, T.W.; Johnson, D.J.; 
Leeper, R.J.; Maenchen, J.E.; Mendel, C.W. Jr.; Miller, 
P.A. (Sandia National Labs., Albuquerque, NM (USA); 
Naval Research Lab., Washington, DC (USA); Cornell 
Univ., Ithaca, NY (USA). Lab. of Plasma Studies). 1984. 
Contract AC04-76DP00789. 14p. (CONF-840910—5; 
IAEA-CN—44/B-II-1). NTIS, PC A02/MF AOl1; 1; GPO 
Dep. File Number DE84015716. 

From 10. international conference on plasma physics and 
controlled nuclear fusion research; London, UK (12 Sep 1984). 

Portions are illegible in microfiche products. 

Power concentration has been the principal concern for In- 
ertial Confinement Fusion (ICF) with light ion beams. Recently a 
proof-of-principle experiment on ion beam focusing has been com- 
pleted on Proto I and indicates the Particle Beam Fusion Accelera- 
tor II (PBFA-II) beam should be focusable for high intensity tar- 
gets to study ignition. The results are being scaled to PBFA I now. 
The theoretical stability of the electron sheath in the diode has 
been examined, and the growth rates are typically 5% of the elec- 
tron cyclotron frequency. A new spectroscopic diagnostic has been 
developed to measure the electric fields and ion velocity distribu- 
tions in the diode. Recent experiments with glow-discharge clean- 
ing have shown that the ion species can be controlled, and the 
purity can be improved substantially. Plasma erosion opening 
switches will compress the power puise to match the target accept- 
ance time on PBFA II. Experiments with these switches on single 
module accelerators show power gain. Currents of 5 MA have been 
interrupted in 20 ns in other experiments. The high voltage lithium 
ion option has been chosen for PBFA II, and the Applied-B diode 
has been selected as the first diode for the first shot on PBFA II in 
January 1986. 


45248 (UCRL—89239) Tandem mirror experiment up- 
grade (TMX-U) throttle, mechanical design, construction, in- 
stallation, and alignment. Pedrotti, L.R.; Wong, R.L. (Law- 
rence Livermore National Lab., CA (USA)). 2 Dec 1983. 
Contract W-7405-ENG-48. 6p. (CONF-831203—171). 
NTIS, PC A02/MF A0l1; GPO Dep. File Number 
DE84015602. 

From 10. symposium on fusion engineering; Philadelphia, 
PA, USA (5 Dec 1983). 

We will soon add a high-field axisymmetric throttle region 
to the central cell of the TMX-U. Field amplitude will be adjusted 
between 2.25 and 6.0 T. This field is produced by adding a high- 
field solenoid and a cee coil to each end of the central cell. We 
describe these coils as well as the additions to the restraint struc- 
ture. We analyzed the stresses within the solenoid using the STAN- 
SOL code. In addition, we performed a finite-element structural 
analysis of the complete magnet set with the SAP4 code. Particular 
attention was paid to the transition section where the new magnets 
were added and where the currents in the existing magnets were 
increased. The peak temperature rise in the throttle coil was calcu- 
lated to be 41°C above ambient. 


45249 (UCRL—90372) Summary of the mirror advanced 
reactor study. Logan, B.G.; Henning, C.D.; Carlson, G.A.; 
Gordon, J.D.; Maniscalco, J.A.; Kulcinski, G.L.; Perkins, 
L.J.; Parmer, J.F.; Bilton, J.R.; Glancy, J.E. (Lawrence 
Livermore National Lab., CA (USA); TRW Energy Devel- 
opment Group, Redondo Beach, CA (USA); Wisconsin 
Univ., Madison (USA); General Dynamics Corp., San 
Diego, CA (USA). Convair (Astronautics) Div.; Ebasco 
Services, Inc., New York (USA); Science Applications, 
Inc., La Jolla, CA (USA)). 26 Jul 1984. Contract W-7405- 
ENG-48. 14p. (CONF-840910—6). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE84015598. 

From 10. international conference on plasma physics and 
controlled nuclear fusion research; London, UK (12 Sep 1984). 

The Mirror Advanced Reactor Study (MARS) is a concep- 
tual design of a 1200-MWe commercial tandem mirror reactor for 
electricity and synfuels (methanol) production. Thermal barrier end 
plugs of the TMX-U/MFTF-B type allow steady-state ignition of a 
130-m-long central-cell DT plasma. Compact, gridless direct con- 
verters supply all the plant auxiliary power. The simple lead-lithium 
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eutectic-cooled blanket has high neutron energy multiplication 
(1.36) as well as a low tritium inventory (< 8 g), and it will not 
melt in accidents. 


45250 (UCRL—90733) Inertial confinement fusion: 
present status and future potential. Hogan, W.J. (Lawrence 
Livermore National Lab., CA (USA)). 16 Jul 1984. Con- 
tract W-7405-ENG-48. 17p. (CONF-840804—33). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE84016177. 

From Intersociety energy conversion engineering confer- 
ence; San Francisco, CA, USA (19 Aug 1984). 

Power from inertial confinement fusion holds much promise 
for society. This paper points out many of the benefits relative to 
combustion of hydrocarbon fuels and fission power. Potential prob- 
lems are also identified and put in perspective. The progress toward 
achieving inertial fusion power is described and results of recent 
work at the Lawrence Livermore National Laboratory are present- 
ed. Key phenomenological uncertainties are described and experi- 
mental goals for the Nova laser system are given. Several ICF re- 
actor designs are discussed. 


45251 Electron heating due to S-polarized microwave 
(laser) driven parametric instabilities. Mizuno, K.; DeGroot, 
J.S.; Estabrook, K.G. (Department of Applied Science, Uni- 
versity of California, Davis, California 95616). Physical 
Review Letters; 52: No. 4, 271-274(23 Jan 1984). 

Microwave experiments and simulation calculations for laser 
parameters are reported of electron heating and microwave (laser) 
absorption due to parametric instabilities excited in the strongly 
steepened density profile near the critical surface. An approximate 
theory is developed that shows that T/sub H//T/sub e/ should be 
a function of only the variable f/sub H/IAo?/T/sub e/. The micro- 
wave measurements and simulation calculation results agree ( +- 
20%) with this theory. 


45252 Fusion program overview. Clarke, J.F. (US Dept. 
of Energy, Washington, DC). Alternative Energy Sources; 
149(Dec 1983). (CONF-831205—). 

From 6. Miami international conference on alternative 
energy sources; Miami Beach, FL, USA (12 Dec 1983). 

There has been and continues to be a perceived need for the 
fusion energy option in our energy future. The National Energy 
Plan states that "the Federal Government recognizes a direct re- 
sponsibility to demonstrate the scientific and engineering feasibility 
of fusion”. The goal of the program, in exercising this responsibil- 
ity, is to develop the knowledge base upon which decisions on the 
commercial feasibility of fusion will be made after the conclusion of 
the present scientific feasibility phase of the program. The strategy 
is to preceed sequentially through a product definition phase, to the 
product development phase. Product definition is the identification 
of an attractive fusion reactor concept supported by a sound base 
of scientific and technological information. Product development is 
the further refinement of scientific, technological and engineering 
information base of the selected concept to provide a firm basis for 
commercial application. Each of these phases will be discussed with 
special emphasis on the relationship between the annual appropria- 
tion process and the influence of external forces on the pace of the 
program. This discussion will include the use of international coop- 
eration to maintain and extend program scope. Further discussion 
will cover the important scientific and technological advances of 
the last few years and the way in which they have influenced the 


development of our management strategy to maximize our re- 
sources. 


45253 Toroidal fusion reactors. Furth, H.P. (Plasma 
Physics Laboratory, Princeton, NJ). Alternative Energy 
Sources; 150(Dec 1983). (CONF-831205—). 

From 6. Miami international conference on alternative 
energy sources; Miami Beach, FL, USA (12 Dec 1983). 

Toroidal reactor geometry offers the attractive features of 
compact size and low recirculating power. The tokamak approach 
(where a toroidally directed current circulates in the plasma) has 
proved to be a particularly cost-effective way of entering the reac- 
tor plasma regime. Temperatures above 7 keV and n/TAU/ /SUB 
E/ -values above 4 . 10'* cm™® sec - already achieved in individual 
tokamak experiments of the past few years - are expected to be re- 
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alized simultaneously in a new generation of more powerful devices 
that have just entered operation. Beginning in 1986, deuterium-triti- 
um fuel will be introduced to reach, and later to pass, the energy 
break-even point. Vigorous progress has also been made on a 
number of practical engineering aspects of the toroidal fusion reac- 
tor. In tokamak geometry, the potential for high fusion power den- 
sity and convenient reactor maintenance has now been demonstrat- 
ed, as has the option of using radio-frequency waves both for initial 
heating of the plasma and for long-pulse, or even steady-state, driv- 
ing of the toroidal plasma current. The closely related stellarator 
reactor geometry automatically permits steady-state operation 
(since it is based entirely on vacuum magnetic fields) and may also 
offer prospects of particularly high fusion power density at moder- 
ate magnetic field strength. Current planning in the toroidal area 
envisages the achievement of an ignited tokamak reactor core by 
1995 and the completion of a prototypical toroidal reactor (an "en- 
gineering Test Reactor”) around the turn of the century. 


45254 LOTRIT - An alternative approach to ICF reac- 
tors. Miley, G.H.; Choi, C.; Rayheh, M.; Stubbins, J. 
(Fusion Studies Laboratory, University of Illinois, Urbana, 
IL). Alternative Energy Sources; 159-160(Dec 1983). (CONF- 
831205—). 

From 6. Miami international conference on alternative 
energy sources; Miami Beach, FL, USA (12 Dec 1983). 

All Inertial Confinement Fusion (ICF) reactor concepts 
studied to date have used D-T fueled targets combined with a 
“conventional” tritium breeding blanket as a part of the chamber 
design. The present study considers novel deuteriumfueled targets 
that breed tritium within the target itself, thus eliminating the com- 
plication of a breeding blanket. Unfortunately, the energy input re- 
quirements for simple deuterium fueled targets appear to be exces- 
sive. However, prior studies at the University of Illinois of a deute- 
rium-fueled target that employed shock implosion of a small D-T 
core followed by burn propagation to ignite the surrounding deute- 
rium layers (termed the "AFLINT” concept) suggested this might 
be possible with a reasonable energy input. AFLINT is an acronym 
for "Advanced Fuel Layered Ignitor/Pellet Nurturing Tritium”. In 
the present study the authors undertook a conceptual study of a re- 
actor chamber designed to capitalize on the unique features of 
AFLINT, especially the elimination of the tritium breeding blanket 
and the modified output energy split obtained by burning deuteri- 
um. Due to the relatively large energy inputs and efficiency re- 
quirements, a heavy-ion beam driver was adopted as a reference 
case. While this leads to a capital cost intensive plant, the cost per 
kilowatt electrical output is thought to be quite competitive. 


45255 Tandem mirror fusion program. Fowler, T.K. 
(Lawrence Livermore National Laboratory, Livermore, 
CA). Alternative Energy Sources; 151-152(Dec 1983). 
(CONF-831205—). 

From 6. Miami international conference on alternative 
energy sources; Miami Beach, FL, USA (12 Dec 1983). 

The largest magnetic fusion facilities in the world program 
are those devoted to research on the tokamak concept, distributed 
worldwide, and the tandem mirror, mainly in the U.S. The main 
goal of both the tokamak and mirror programs is the production of 
a high-pressure, high-temperature D-T plasma with a sufficiently 
high fusion gain so that the cost of recirculating power is accepta- 
ble relative to other component costs. In the case of both mirrors 
and tokamaks, these considerations lead to a reactor with about1000 
MWe net electrical output and a neutron flux to the first wall in the 
range of 3-5 MW/m2 The tandem mirror is a linear magnetic 


mirror fusion device using electrostatic end plugs to confine a 


steady-state fusion plasma in a long solenoid. The tandem mirror 
offers potential advantages over tokamaks, including high values of 
<B>, steady-state operation and easier access for maintenance, all 
traceable to the linear geometry of the device. Mirror devices have 
been part of fusion research since the beginnings of the program in 
the early 1950's. High beta, quasi-steady state mirror plasmas were 
first demonstrated in the 2XIIB single mirror device in 1975. The 
basic principles of electrostatic confinement in tandem mirrors were 
first demonstrated at the proof-of-principle level in the TMX and 
Gamma-6 experiments in 1979. 
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45256 Compact magnetic fusion systems. Linford, R.K. 


(Los Alamos National Laboratory, Los Alamos, NM). Alter- 
native Energy Sources; 153-154(Dec 1983). (CONF-831205— 


From 6. Miami international conference on alternative 
energy sources; Miami Beach, FL, USA (12 Dec 1983). 

If the core (first wall, blanket, shield, and magnet coils) of 
fusion reactor systems could be made smaller in mass and volume 
for a given net electric power output than is usually predicted for 
the mainline tokamak! and mirror concepts, the cost of the techno- 
logical development of the core and the construction of power 
plants might be significantly reduced. Although progress in plasma 
physics and engineering approaches should continue to yield im- 
provements in reactor designs, certain physics features of the main- 
line concepts may prevent major reductions in the size of the core 
without straining the limits of technology. However, more than a 
factor of ten reduction in volume and mass of the core, at constant 
output power, may be possible for a class of toroidal confinement 
concepts in which the confining magnetic fields are supported more 
by currents flowing in the plasma than those in the external coils. 
In spite of this dramatic increase in power density (ratio of total 
thermal output power to the volume of the core), the design of 
compact systems need not rely on any materials requirements that 
are qualitatively more difficult than those proposed for the lower- 
power-density mainline fusion concepts. In some respects compact 
systems require less of an extension of existing technology, e.g. 
magnetics. 


45257 Transport effects of synchrotron radiation in deu- 
terium-fueled tokamaks. Baxter, D.C.; Tamor, S. (Science 
Applications Inc., La Jolla, CA). Nuclear Technology/ 
Fusion; 3: No. 2, 181-185(Mar 1983). 

Calculations of temperature profiles of deuterium-fueled to- 
kamaks using the standard point models for synchrotron radiation 
and a full transport model are compared. It is shown that transport 
of radiation has a significant effect on the profile, and that the tem- 
perature profile sensitivity to the radiation transport loss is compa- 
rable to the sensitivity to thermal conduction. 


45258 Tritium breeding in fusion reactors. Abdou, M.A. 
(Argonne National Lab., IL (USA)). pp 293-312 of Nuclear 
data for science and technology. Proceedings of the interna- 
tional conference held in Antwerp, 6-10 September 1982. 
Boeckhoff, K.H. (ed.) (Commission of the European Com- 
munities, Geel (Belgium). Central Bureau for Nuclear Meas- 
urements). Dordrecht, Netherlands; D. Reidel (1983). 
(CONF-820942—; EUR—8355). 

From Nuclear data for science and technology international 
conference; Antwerp, Belgium (6 Sep 1982). 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted7 refs.; 11 figs.; 17 tables. 

Key technological problems that influence tritium breeding 
in fusion blankets are reviewed. The breeding potential of candidate 
materials is evaluated and compared to the tritium breeding require- 
ments. The sensitivity of tritium breeding to design and nuclear 
data parameters is reviewed. A framework for an integrated ap- 
proach to improve tritium breeding prediction is discussed with em- 
phasis on nuclear data requirements. 


45259 Cross section sensitivity study for fusion blankets 
incorporating lead neutron multiplier. Pelloni, S. (Eidgenoes- 
sisches Inst. fuer Reaktorforschung, Wuerenlingen (Switzer- 
land)); Cheng, E.T. (General Atomic Co., San Diego, CA 
(USA)). pp 331-334 of Nuclear data for science and technol- 
ogy. Proceedings of the international conference held in 
Antwerp, 6-10 September 1982. Boeckhoff, K.H. (ed.) 
(Commission of the European Communities, Geel (Bel- 
gium). Central Bureau for Nuclear Measurements). Dor- 
drecht, Netherlands; D. Reidel (1983). (CONF-820942—; 
EUR—8355). 

From Nuclear data for science and technology international 
conference; Antwerp, ve oe 1982). 

Includes author and CINDA indexes. 

In the recent European INTOR design, lead has been con- 
sidered for incorporation in the blanket as either an explicit or im- 
plicit neutron multiplier. The blanket employs either LisSiO; or 
Li:7Pbss as tritium breeding material. Nucleonic analysis was per- 
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formed for this blanket using the DLC37 and DLC41 cross section 
libraries. The reaction rates were estimated using the reaction cross 
sections provided with both libraries. In addition to that, they were 
estimated using the MACKLIB-IV response library. The calculated 
tritium breeding ratio was found to be 5% less and 15% more in 
the calculations with DLC41 and DLC41 plus MACKLIB-IV li- 
braries, respectively, than in the calculation with the DLC37 li- 
brary. The Fe, Pb, and Li cross sections given by the ENDF/B-IV 
and V were reviewed. A sensitivity study of these cross section un- 
certainties shows that the tritium breeding ratio is relatively insensi- 
tive to the above mentioned partial cross sections. The calculated 
tritium breeding ratio can be known within +-2%. 


45260 Long-pulse neutral injector development at the 
Lawrence Berkeley Laboratory. Berkner, K.H.; Cooper, 
W.S.; Ehlers, K.W.; Jacobson, V.L.; Owren, H.M.; Pater- 
son, J.A.; Pyle, R.V. (Lawrence Berkeley Lab., CA (USA)). 
pp 1019-1025 of Heating in toroidal plasmas III. Proceed- 
ings of the 3. joint Grenoble-Varenna international symposi- 
um, Centre d'Etudes Nucleaires de Grenoble, France, 22-26 
March 1982. Vol. 3. Gormezano, C. (Association Euratom- 
CEA, Centre d’Etudes Nucleaires de Grenoble, 38 (France). 
Dept. de Recherches sur la Fusion Controlee); Leotta, G.G. 
(Commission of the European Communities, Brussels (Bel- 
gium)); Sindoni, E. (Consiglio Nazionale delle Ricerche, 
Milan (Italy). Lab. di Fisica del Plasma) (eds.). Oxford, 
England; Pergamon Press (1982). (CONF-820345—; EUR— 
7979). Contract AC03-76SF00098. 

From Symposium on heating in toroidal plasmas; Grenoble, 
France (22 Mar 1982). 

In 3 v. 

The program elements for the development of long-pulse 
deuterium accelerators for neutral-beam injection into fusion plas- 
mas are described. Operational characteristics of a 4-grid, 80-kV, 
40-A accelerator, designed for 30-sec operation but limited to 800 
msec operation by the test facility, are presented. These pulses are 
long enough to establish thermal equilibrium of the accelerator 
grids. Beam divergences of 1.0° x 0.4° have been achieved at 80 kV, 
36 A for deuterium; 0.44° x 1.0° at 80 kV, 47 A for hydrogen. 
Measured heat loads on each grid are of the order of 0.5% of the 
beam power. 


45261 Technology for multi-MeV light atom heating 
beams. Grisham, L.R.; Post, D.E. Mikkelsen, D.R.; 
Eubank, H.P. (Princeton Univ., NJ (USA). Plasma Physics 
Lab.). pp 1031-1037 of Heating in toroidal plasmas III. Pro- 
ceedings of the 3. joint Grenoble-Varenna international 
symposium, Centre d'Etudes Nucleaires de Grenoble, 
France, 22-26 March 1982. Vol. 3. Gormezano, C. (Associa- 
tion Euratom-CEA, Centre d'Etudes Nucleaires de Greno- 
ble, 38 (France). Dept. de Recherches sur la Fusion Contro- 
lee); Leotta, G.G. (Commission of the European Communi- 
ties, Brussels (Belgium)); Sindoni, E. (Consiglio Nazionale 
delle Ricerche, Milan (Italy). Lab. di Fisica del Plasma) 
(eds.). Oxford, England; Pergamon Press (1982). (CONF- 
820345—; EUR—7979). 

From Symposium on heating in toroidal plasmas; Grenoble, 
France (22 Mar 1982). 

In 3 v. 

The technological requirements for an alternative method of 
heating plasmas with neutral beams are discussed. This would in- 
volve producing beams of light neutral atoms (such as Li®, C°, O°% 
or Si°) at energies of 1-2 MeV/amu and injecting them into the 
plasma. It is found that ‘the heating profiles should be strongly 
peaked in the central plasma. The light atom beams would be 
formed from negative ions which have been RF accelerated and 
then neutralized. The technological basis for developing the sys- 
tems to produce such beams is investigated. 
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45262 Neutral beam system based on BNL negative hy- 
drogen ion sources. Prelec, K. (Brookhaven National Lab., 
Upton, NY (USA)). pp 1039-1045 of Heating in toroidal 
plasmas III. Proceedings of the 3. joint Grenoble-Varenna 
international symposium, Centre d'Etudes Nucleaires de 
Grenoble, France, 22-26 March 1982. Vol. 3. Gormezano, 
C. (Association Euratom-CEA, Centre d’Etudes Nucleaires 
de Grenoble, 38 (France). Dept. de Recherches sur la 
Fusion Controlee); Leotta, G.G. (Commission of the Euro- 
pean Communities, Brussels (Belgium)); Sindoni, E. (Con- 
siglio Nazionale delle Ricerche, Milan (Italy). Lab. di Fisica 
del Plasma) (eds.). Oxford, England; Pergamon Press (1982). 
(CONF-820345—; EUR—7979). 

From Symposium on heating in toroidal plasmas; Grenoble, 
France (22 Mar 1982). 

In 3 v. 

Parameters of the BNL neutral beam system conceptual 
design are discussed. The completed system study, supported by 
successful ion source operation at the required level, will serve to 
evaluate and compare different approaches in the design of a nega- 
tive ion based system and eventually lead to the design and con- 
struction of an operational system. 


45263 Gyrotron oscillators for fusion heating. Jory, H.; 
Evans, S.; Felch, K.; Shively, J.; Spang, S. (Varian Associ- 
ates, Inc., Palo Alto, CA (USA)). pp 1073-1078 of Heating 
in toroidal plasmas III. Proceedings of the 3. joint Greno- 
ble-Varenna international symposium, Centre d'Etudes Nu- 
cleaires de Grenoble, France, 22-26 March 1982. Vol. 3. 
Gormezano, C. (Association Euratom-CEA, Centre 
d'Etudes Nucleaires de Grenoble, 38 (France). Dept. de Re- 
cherches sur la Fusion Controlee); Leotta, G.G. (Commis- 
sion of the European Communities, Brussels (Belgium)); 
Sindoni, E. (Consiglio Nazionale delle Ricerche, Milan 
(Italy). Lab. di Fisica del Plasma) (eds.). Oxford, England; 
Pergamon Press (1982). (CONF-820345—; EUR—7979). 

From Symposium on heating in toroidal plasmas; Grenoble, 
France (22 Mar 1982). 

In 3 v. 

Recent experiments have been performed to determine the 
ultimate power capability of a 28 GHz 200 kW CW gyrotron 
design. A power output of 342 kWCW was measured in these tests 
with an efficiency of 37%. Progress in the development of 60 GHz 
200 kW pulsed and CW gyrotrons is discussed. An output of 200 
kW with 100 msec pulse length has been achieved with the pulsed 
design. 


45264 Launcher and transmission systems for electron 
cyclotron heating. Moeller, C.P. (General Atomic Co., San 
Diego, CA (USA)). pp 1085-1090 of Heating in toroidal 
plasmas III. Proceedings of the 3. joint Grenoble-Varenna 
international symposium, Centre d’Etudes Nucleaires de 
Grenoble, France, 22-26 March 1982. Vol. 3. Gormezano, 
C. (Association Euratom-CEA, Centre d’Etudes Nucleaires 
de Grenoble, 38 (France). Dept. de Recherches sur la 
Fusion Controlee); Leotta, G.G. (Commission of the Euro- 
pean Communities, Brussels (Belgium)); Sindoni, E. (Con- 
siglio Nazionale delle Ricerche, Milan (Italy). Lab. di Fisica 
del Plasma) (eds.). Oxford, England; Pergamon Press (1982). 
(CONF-820345—; EUR—7979). Contract AT03- 
76ETS1011. 

From Symposium on heating in toroidal plasmas; Grenoble, 
France (22 Mar 1982). 

In 3 v. 

The transmission and launching schemes for ECH experi- 
ments at 28 GHz in the JFT-2 tokamak and at 60 GHz in Doublet 
III are described. The 28 GHz system uses fundamental mode wa- 
veguide and a steerable phased array antenna, while the 60 GHz 
system uses the TEo: circular electric mode for transmission in over 
moded waveguide and a TE: to TE::1 mode converter at the anten- 
na. The extrapolation of the 60 GHz scheme to higher frequency 
and power is discussed. 
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45265 Suppression of plasma formation in waveguide an- 
tennas for lower hybrid heating. Knowlton, S.F.; Porkolab, 
M.; Luckhardt, S.C. (Massachusetts Inst. of Tech., Cam- 
bridge (USA)). pp 1149-1155 of Heating in toroidal plasmas 
III. Proceedings of the 3. joint Grenoble-Varenna interna- 
tional symposium, Centre d’Etudes Nucleaires de Grenoble, 
France, 22-26 March 1982. Vol. 3. Gormezano, C. (Associa- 
tion Euratom-CEA, Centre d’Etudes Nucleaires de Greno- 
ble, 38 (France). Dept. de Recherches sur la Fusion Contro- 
lee); Leotta, G.G. (Commission of the European Communi- 
ties, Brussels (Belgium)); Sindoni, E. (Consiglio Nazionale 
delle Ricerche, Milan (Italy). Lab. di Fisica del Plasma) 
(eds.). Oxford, England; Pergamon Press (1982). (CONF- 
820345—; EUR—7979). 

From Symposium on heating in toroidal plasmas; Grenoble, 
France (22 Mar 1982). 

In 3 v. 

A magnetic field has been applied to the 800 Mhz four- 
wave-guide lower-hybrid heating grill on the Versator II tokamak 
to suppress plasma formation and RF breakdown in the evacuated 
waveguides during tokamak operation. Without an auxiliary mag- 
netic field, the incident power density is limited typically to 0.13 
kW/cm2 When the imposed magnetic field in the antenna is above 
the electron-cyclotron resonance value, the grill operates without 
RF breakdown or plasma formation at an incident power level of 
0.42 kW/cm?, limited only by the available RF power. A power 
density of 0.94 kW/cm? has been achieved when all the RF power 
was injected into one waveguide, again with no evidence of plasma 
formation. 


45266 Impurity behaviour in the ISX-B tokamak. Isler, 
R.C.; Murray, L.E.; Edmonds, P.H. (Oak Ridge National 
Lab., TN (USA)). pp 1185-1189 of Heating in toroidal plas- 
mas III. Proceedings of the 3. joint Grenoble-Varenna inter- 
national symposium, Centre d’Etudes Nucleaires de Greno- 
ble, France, 22-26 March 1982. Vol. 3. Gormezano, C. (As- 
sociation Euratom-CEA, Centre d'Etudes Nucleaires de 
Grenoble, 38 (France). Dept. de Recherches sur la Fusion 
Controlee); Leotta, G.G. (Commission of the European 
Communities, Brussels (Belgium)); Sindoni, E. (Consiglio 
Nazionale delle Ricerche, Milan (Italy). Lab. di Fisica del 
Plasma) (eds.). Oxford, England; Pergamon Press (1982). 
(CONF-820345—; EUR—7979). Contract W-7405-ENG-26. 

From Symposium on heating in toroidal plasmas; Grenoble, 
France (22 Mar 1982). 

In 3 v. 

Impurity behaviour in the ISX B tokamak and impurity pro- 
duction and confinement associated with neutral beam injection 
heating, ohmic heating, co-injection, and counter-injection is dis- 
cussed. The differences in operation in hydrogen and deuterium are 
also examined. 
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45267 (AECL—7780) Chemistry and Materials Division. 
Progress report, April 1, 1982-June 30, 1982. (Atomic 
Energy of Canada Ltd., Chalk River, Ontario. Chalk River 
Nuclear Labs.). Aug 1982. 92p. NTIS (US Sales Only), PC 
A05/MF AO1. File Number DE84901668. 

Research is reported by the Solid State Science, General 
Chemistry, Physical Chemistry, and Materials Science branches. 
(DLC) 


45268 (AECL—8108) Chemistry and Materials Division 
progress report, January 1, 1983-June 30, 1983. (Atomic 
Energy of Canada Ltd., Chalk River, Ontario. Chalk River 
Nuclear Labs.). Aug 1983. 147p. Scientific Document Dist. 
Office, AECL, Chalk River, Ontario, Canada KOJ 1J0 
$7.00. File Number T184901666. 

Progress is reported by the Solid State Science, General 
Chemistry, Physical Chemistry, and Materials Science branches. 
(DLC) 
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45269 (AECL—8269) Chemistry and Materials Division 
progress report, July 1-December 31, 1983. (Atomic Energy 
of Canada Ltd., Chalk River, Ontario. Chalk River Nuclear 
Labs.). Feb 1984. 107p. Scientific Document Dist. Office- 
AECL, Chalk River, Ontario $7.00. File Number 
T184901683. 

Progress is reported by the solid state science, general chem- 
istry, physical chemistry, and materials science branches. (DLC) 


9901 Management 


REFER ALSO TO CITATION(S) 99010045284 


45270 (CONF-8209238—Vol.1, pp 249-260) Improved 
working conditions and productivity. Schneider, F. 1982. 
NTIS (US Sales Only), PC A23/MF AOl1. File Numiber 
1184770345. 

From International symposium on automotive technology 
and automation (ISATA ‘82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

: After successful tests of advanced assembly methods involv- 
ing group work and flexible cycle times in small pilot plants, Fiat 
has taken a major step forward and integrate the results of the pre- 
vious experiences in a large engine assembly plant. Daily output is 
1500 engines, with over 100 different possible models. The new 
plant is a joint effort by COMAU and Schindler-Digitron. It in- 
cludes: - group work in 11 assembly islands, - optimum ergonomic 
and environmental conditions at the individual workplaces, - auto- 
mated assembly on 3 transfer lines, - flexible cycle times of 4-10 
minutes (job enlargement), - individual freedom of +/- 15%, - 
group buffer capacity of 20 minutes, - automated handling and stor- 
age of components and work-in-process. The system uses the latest 
available technologies for the management of production, materials 
and quality. 


45271 (DOE/MA—0154) Acquisition Regulations Hand- 
book, Source Evaluation Board. (USDOE Assistant Secre- 
tary for Management and Administration, Washington, DC. 
Directorate of Procurement and Assistance Management). 
May 1984. 39p. NTIS, PC A03/MF AO1; 1; GPO Dep. File 
Number DE84016189. ; 

Portions are illegible in microfiche products. Original copy 
available until stock is exhabtsted. 

This Handbook is published to provide a compilation of ex- 
isting significant policies and procedures applicable to the source 
evaluation and selection process. It provides guidance to Source 
Selection Officials, Source Evaluation Boards and others who will 
participate in the preparation of requests for proposals, evaluation 
of proposals, preparation of Source Evaluation Board reports, pres- 
entations to selection officials and selection of offerors. The Source 
Evaluation Board process is utilized by the Department of Energy 
(DOE) to evaluate competitive proposals submitted in response to 
formal requests for proposals above a specified dollar amount. The 
objectives of the process are to: assure the efficient and effective 
expenditure of government funds; optimize the opportunity for at- 
tainment of program objectives; obtain adequate and effective com- 
petition in the acquisition of goods and services; assure impartial, 
equitable, and thorough evaluation of proposals and other informa- 
tion received; and provide necessary data to the Source Selection 
Official to permit the selection of the best offer. The provisions of 
this Handbook shall be used in appropriate major competitive pro- 
curements as provided for in DOE Directives and Acquisition Reg- 
ulations and for other situations as determined by the Secretary. 


45272 (EGG-M—00784) Towards better audit/appraisal 
systems. Summary. Worle, H.A. (EG.and G Idaho, Inc., 
Idaho Falls (USA)). 1984. Contract AC07-76ID01570. 4p. 
(CONF-840614—96-Summ.). NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE84014991. 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 

Audit and appraisal make up a safety review in which an 
actual system is compared with the ideal system. It includes an 
evaluation of system performance, identification of system strengths 
and weaknesses, determination of where modifications are needed, 
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and information for decision making and action. The system is com- 
pared against requirements of codes, standards, and regulations. 


45273 (KFK—3487) Results of research and development 
works of the Institute for Nuclear Engineering in 1982. 
(Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.). Inst. fuer Kernverfahrenstechnik). Feb 1983. 12p. (In 
German). NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE84751821. 

Report on the following works: a) enrichment of U-235 ac- 
cording to the nozzle enrichment process, b) physical advancement 
of that process, c) separative element testing and uranium hexa- 
fluoride technology for that process, d) development and testing of 
components for that process, e) plant development to this and f) 
basic research for the particle injection for fusion experiments and 
reactors as well as g) investigations on molecular and cluster 
beams. Listing of the publications and reports performed in 1982. 


45274 (KFK—3492) Results of research and development 
work of the Department of Applied Systems Analysis in 1982. 
(Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.). Abt. fuer Angewandte Systemanalyse). Feb 1983. 
3lp. (in German). NTIS (US Sales Only), PC A03/MF 
A01. File Number DE84751820. 

Report on the following activities: a) comparative radioeco- 
logical analysis of the pressurized water reactor and the fast breed- 
er reactor under normal operation, b) investigations of the atmos- 
pheric propagation of nuclear pollutants, c) analysis of the function- 
al structure of plutonium storage, d) consequences and conditions 
of the use of information and communication technologies, as well 
as e) consequences and conditions of an increased use of coal in the 
Federal Republic of Germany. Listing of publications and reports 
in 1982. 


45275 (NUREG/CR—1118) Distribution of illegal inci- 
dent characteristics: cases of bank fraud and embezzlement, 
computer-related crime, and insider theft from drug manufac- 
turers and distributors. Heineke, J.M. (Heineke (J.M.) and 
Associates, Los Gatos, CA (USA)). Oct 1979. Contract W- 
7405-ENG-48. 122p. (UCRL—52742). NTIS, PC A06/MF 
AO0l1; 1 - GPO; GPO Dep. File Number T184015918. 

Portions are illegible in microfiche products. 

Three data sets were used to estimate joint and conditional 
probability distributions between various variables of interest in 
bank fraud and embezzlement (BF and E) cases of $10,000 dollars 
or more, computer-related crime cases of various types, and cases 
of insider theft from drug manufacturers and distributors. This 
report describes in tabular form the information contained in the 
three rather extensive data sets from industries facing insider threats 
which, in one or more dimensions, are analogous to insider threats 
potentially confronting managers in the nuclear industry. The data 
in Tables 1 through 29 were computed from the 313 cases of bank 
fraud and embezzlement (BF and E) representing losses of $10,000 
or more reported to the Federal Deposit Insurance Corporation 
(FDIC) for the period 1977 to 1978. The data in Tables 30 through 
64 were computed from the 461 cases of computer-related crime 
obtained from SRI International for the period 1958 to 1978. These 
incidents include inventory manipulations designed to hide errors, 
phony entries used to cover embezzlements, schemes used to pene- 
trate a system and surreptitiously bring about a system crash, and 
sabotage. The data in Tables 65 through 67 were computed from 
data reported by the Drug Enforcement Agency (DEA) for the 
period 1973 to 1978. These data, though limited, provided several 
interesting insights into the insider-threat problem. 


45276 (ORNL/TM—8623) ORNL ALPHA MIS 
programmer's manual. Haese, R.L.; Smith, S.E.; Lovin, J.K.; 
Grubb, J.W. (Oak Ridge National Lab., TN (USA)). Aug 
1984. Contract AC05-840R21400. 13lp. NTIS, PC A07/ 
MF A0O1; 1; GPO Dep. File Number DE84016547. 
Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 
is manual is a reference tool for programmers who are re- 
sponsible for the software maintenance of the ALPHA system user 
interface program, also called simply ALPHA. This ALPHA user 





99 GENERAL AND MISCELLANEOUS 
9901 Management 


program is a part of the overall ALPHA Management Information 
System (MIS), which is a general-purpose MIS. The ALPHA user 
interface program provides the ALPHA MIS with a user-friendly, 
interactive interface between the general user and the System 1022 
(trademark of Software House) data base. Through this facility the 
general user is able to choose a data base, select records from the 
data base, sort those records, and display in a variety of ways 
useful information contained in those records. User friendliness is 
supported by an extensive HELP facility. This manual documents 
all source code necessary for the successful compilation of the 
ALPHA user program (version 3-A). Also included is documenta- 
tion covering the external files and common blocks necessary for 
the successful compilation of this program as well as the system ref- 
erence file, which drives the program after it is compiled. Data 
base external files and tables that may be accessed by the ALPHA 
user program are documented elsewhere. 


45277 (TVA/ONRED/ID—84/3) Industrial development 
in the Tennessee Valley Region. (Tennessee Valley Author- 
ity, Knoxville (USA)). 1983. 38p. NTIS, PC A03/MF AO1. 
File Number DE84901782. 


45278 (UCRL—91039) Federal government agency activi- 
ties in technology transfer: an historical view. Miller, C.F. 
(Lawrence Livermore National Lab., CA (USA)). Jun 1984. 
Contract W-7405-ENG-48. 10p. (CONF-8406176—1). 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE84014481. 

From Technology Transfer Society annual meeting and 
international symposium; Boston, MA, USA (25 Jun 1984). 

Portions are illegible in microfiche products. 

For 200 years the federal government has increased its sup- 
port to, and involvement with, scientific and technological research 
and development. In each case, effort was initiated in response to a 
perceived or expressed need or was otherwise deemed to be in the 
national interest. Also in each case, the principal thrust of each new 
initiative was to conduct research in such a manner that the results 
would be available to American commerce, industry, and the 
public. Clearly, from the Morrill Act to Stevenson-Wydler, the fed- 
eral government and its agencies not only have the right, but the 
responsibility, to take actions leading to the effective transfer of 
federally-developed technology. These involved with federal tech- 
nology transfer, or who otherwise follow the issue, are often told 
that something needs to be done on a national level to transfer fed- 
eral technology more effectively. With the exceptions of the Agri- 
cultural Extension Service and NASA’s Technology Utilization 
Program, emphasis seemed to be on collecting, archiving, and dis- 
seminating - a passive federal role. Dissatisfaction with the results 
of this approach led to pressures for the federal government to 
assume a more active role. The Stevenson-Wydler Act clearly 
states that it is part of the mission of each federal agency with re- 
search and development programs to actively seek utilization of 
federally-developed technologies to the widest possible extent. 
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REFER ALSO TO CITATION(S) 99020044130, 44238, 44239, 44292, 44293, 
44434, 45276, 45301 


45279 (ANL—83-97-Rev.1) Implementation of monitors 
with macros: a programming aid for the HEP and other par- 
allel processors. Rev. 1. Lusk, E.L.; Overbeek, R.A. (Ar- 
gonne National Lab., IL (USA)). Jul 1984. Contract W-31- 
109-ENG-38. 65p. NTIS, PC A04/MF A01; GPO Dep. File 
Number DE84016508. 

In this report we give a detailed presentation of how moni- 
tors can be implemented on the HEP using a simple macro proces- 
sor. We then develop the thesis that a small body of general-pur- 
pose monitors can be defined to handle most standard synchroniza- 
tion patterns. We include the macro packages required to imple- 
ment some of the more common synchronization patterns, including 
the fairly complex logic discussed in a previous paper. Code pro- 
duced using these macro packages is portable from one multipro- 
cessing environment to another. Indeed, by recoding the set of 
basic macros (about 100 lines of code for the Denelcor HEP), most 
programs that we are new writing could be moved to any similar 
multiprocessing system. 
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45280 (ANL—84-51) Use of monitors in FORTRAN: a 
tutorial on the barrier, self-scheduling DO-loop, and askfor 
monitors. Lusk, E.L.; Overbeek, R.A. (Argonne National 
Lab., IL (USA)). Jul 1984. Contract W-31-109-ENG-38. 
44p. NTIS, PC A03/MF A0O1; 1; GPO Dep. File Number 
DE84016506. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

A set of macro libraries has been developed that allows pro- 
grammers to write portable FORTRAN code for multiprocessors. 
This document presents, in tutorial form, the macros used to imple- 
ment three common synchronization patterns: self-scheduling DO- 
loops, barrier synchronization, and the askfor monitor. 


45281 (ANL—84-53) Use of monitors in Pascal on the 
Lemur: a tutorial on the barrier, self-scheduling FOR-loop, 
and askfor monitors. Clausing, J.A.; Hagstrom, R.T.; Lusk, 
E.L.; Overbeek, R.A. (Argonne National Lab., IL (USA)). 
Jul 1984. Contract W-31-109-ENG-38. 47p. NTIS, PC A03/ 
MF AOI; 1; GPO Dep. File Number DE84016507. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

A set of macro libraries has been developed that allows pro- 
grammers to write portable Pascal code for multiprocessors. This 
document presents, in tutorial form, the macros used to implement 
three common synchronization patterns: self-scheduling FOR-loops, 
barrier synchronization, and the askfor monitor. 


45282 (ANL/TM—395) RADS Maintenance Manual for 
service engineers at ANL. Tantillo, V.V. (Argonne National 
Lab., IL (USA)). Jun 1984. Contract W-31-109-ENG-38. 
691p. NTIS, PC A99/MF AO1; 1; GPO Dep. File Number 
DE84014784. 

Portions are illegible in microfiche products. 

This technical memorandum applies to the batch Remote 
Access Data Stations (RADS) currently employed in Argonne Na- 
tional Laboratory's teleprocessing environment. A RADS station is 
an IBM-compatible HASP workstation. This manual contains a 
complete technical description of the RADS system. This manual 
covers both RADS maintenance information and RADS user oper- 
ator information. The manual should serve as a quick reference 
source and as a survey of RADS overall functions. 
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45283 (CONF-840889—1) Minimal cut-set methodology 
for artificial intelligence applications. Weisbin, C.R.; de 
Saussure, G.; Barhen, J.; Oblow, E.M.; White, J.C. (Oak 
Ridge National Lab., TN (USA)). 1984. Contract AC05- 
840R21400. 18p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE84016674. 

From National conference on artificial intelligence; Austin, 
TX, USA (6 Aug 1984). 

This paper suggests that given the considerable (and grow- 
ing) literature of expert systems for diagnostics and maintenance, 
consideration of the theory of minimal cut sets should be most ben- 
eficial. The minimal cut-set approach uses disjunctive normal form 
in Boolean algebra and various Boolean operators to simplify very 
complicated tree structures composed of AND/OR gates. The sim- 
plification reduces the tree to an equivalent diagram displaying the 
smallest combinations of independent component failures which 
could result in the fault symbolized by the root of the tree and 
called the top event. This paper reviews minimal cut-set theory and 
illustrates its application with an example. Using this approach, 
expert diagnostic systems would have a tool in which, with mini- 
mum search, the description of fault causes is made clear and ex- 
plicit, contributor sequences to a top event fault are easily quanti- 
fied and ranked, and the probability of the top event is easily com- 
puted. Finally, the application of minimal cut sets to planning and 
problem solving is developed. 


45284 (DOE/MA—0165) ADP internal control guideline. 
(USDOE Assistant Secretary for Management and Adminis- 
tration, Washington, DC. Office of ADP Management). 
Aug 1984. 200p. NTIS, PC A09/MF AOl1; 1; GPO Dep. 
File Number DE84016458. 
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Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This Guideline has been developed by Arthur Young for the 
Office of ADP Management as a reference to ADP internal control 
techniques that should be considered when DOE unclassified com- 
puter operations and application systems are developed or modified. 
The Guideline also includes questionnaires for use when conducting 
vulnerability assessments of ADP operations and applications in ac- 
cordance with the provisions of DOE Order 1000.3A. Appropriate 
use of the Guideline is intended to foster a better understanding of 
the scope and coverage of ADP internal control and to assist the 
Department in complying with the provisions of applicable federal 
law and OMB regulations. 40 references. 


45285 (LA—9701-M-Rev.1) U: the universal utility con- 
troller. Revision 1. Snell, C. (Los Alamos National Lab., 
NM (USA)). Jul 1984. Contract W-7405-ENG-36. 47p. 
NTIS, PC A03/MF A0Ol; 1; GPO Dep. File Number 
DE84017077. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

U is a controller for running the most often-used utilities on 
the Ltss 7600 and Ctss Cray computers. Some utilities are run in 
the normal manner except that abbreviations for the utility name 
and certain options are allowed. Other utilities are run quite differ- 
ently, with more specialized but much shorter and more convenient 
command sequences. Operation of these utilities is described in the 
manual. U also offers a RUN or R command, which runs any utili- 
ty or program directly, just as if it were being operated from the 
user’s terminal, and a MON command, which keeps a printed 
record of any messages sent by a utility or program. 


45286 (LA-UR—84-607) Toward a non-bureaucratic ap- 
proach to qualtiy assurance in data processing. Brice, L.; An- 
derson, L.; Connell, J. (Los Alamos National Lab., NM 
(USA)). Feb 1984. Contract W-7405-ENG-36. 18p. (CONF- 
841038—1). NTIS, PC A02/MF A0l1; GPO Dep. File 


Number DE84007484. 

From 3. software engineering standards application work- 
shop; San Francisco, CA, USA (1 Oct 1984). 

A quality assurance program for applications software has 
been developed within the Administrative Data Processing Division 
at Los Alamos National Laboratory. The goal of this program is 
that maintainable, flexible, and reliable software be produced in a 
cost effective manner, thereby increasing user satisfaction. The dif- 
ference between this program and other, sometimes less than suc- 
cessful Q/A programs is that the developers have attempted to 
make it flexible and non-bureaucratic. By building in this flexibility, 
it is hoped that data processing personnel will be more likely to 
adhere to the established standards. This paper describes the philos- 
ophy, development and implementation of this Q/A program. 
Techniques and the key elements used to ensure adherence to the 
standards are covered in detail. 


45287 (N—83-34456) DOE/NASA wind turbine data ac- 
quisition system. Part 4: Operations and maintenance manual 
(Plumbrook Station). Prenger, S.; Tatman, T. (Fairchild 
Weston Systems, Inc., Sarasota, FL (USA)). Feb 1983. 96p. 
(NASA-CR— 168084). NTIS, PC A05/MF A0O1. 

Preventive maintenance, calibration procedures, system veri- 
fication, system operating procedures, systems software fundamen- 
tals, data base (program files), and patchboard layout are discussed. 


45288 (N—83-35652) Performance and evaluation of real- 
time multicomputer control systems. Shin, K.G. (Michigan 
Univ., Ann Arbor (USA)). Aug 1983. 6p. (NASA-CR— 
173075). NTIS, PC A02/MF AO1. 

New performance measures, detailed examples, modeling of 
error detection process, performance evaluation of rollback recov- 
ery methods, experiments on FTMP, and optimal size of an NMR 
cluster are discussed. 


45289 (N—83-35686) Description of a digital simulation 
program for modelling tactical anti-radiation weapons. Sor- 
rentino, C.M.; Damato, R. (Massachusetts Inst. of Tech., 
Lexington (USA). Lincoln Lab.). Mar 1983. 143p. (AD-A— 
128871). NTIS, PC A07/MF AO1. 
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A general description is given of the computer program 
which simulates the performance of an anti-radiation homing 
weapon taking into account the properties of the seeker, assumed to 
be body-referenced, and the air vehicle. For the purpose of illustra- 
tion, sample calculations have assumed a minidrone as the air vehi- 
cle, although the simulation has a wide range of applications to a 
variety of platforms. The program can simulate terminal homing in 
the situations where multiple, co-channel CW emitters are de- 
ployed. The three constituent simulation blocks (signal in space, 
seeker, and tactical vehicle) are discussed in detail, as well as 
models for sensor errors and wind effects. 


45290 (ORNL—5952) PREPAR: a user-friendly pre- 
processor to create AIRDOS-EPA input data sets. Sjoreen, 
A.L.; Miller, C.W. (Oak Ridge National Lab., TN (USA)). 
Aug 1984. Contract AC05-840R21400. 177p. NTIS, PC 
A09/MF A0O1; 1; GPO Dep. File Number DE84016731. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

PREPAR is a FORTRAN program designed to simplify the 
preparation of the input file for the AIRDOS-EPA computer code. 
PREPAR was designed to provide a method for data entry that is 
both logical and flexible. It also provides default values for all vari- 
ables, so the user needs only to enter that data for which the de- 
faults should be changed. Most scalar data values are read using 
NAMELIST input. For entering arrays the user can choose among 
list-directed, user-selected formatted, or default-formatted input. A 
separate file of the nuclide-specific default data needed by 
AIRDOS-EPA is read by PREPAR. Two utility programs, 
EXTRAC and RADLST, were written to create and list the input 
radionuclide file for PREPAR. PREPAR writes a data file in the 
format needed to run AIRDOS-EPA and writes a report of those 
data values. The data report includes warning messages for any ap- 
parent mistakes or inconsistencies in the data entered by the user. 
This report is an instruction manual for using PREPAR and a doc- 
umentation of the calculations and the default data values in 
PREPAR. A glossary of the PREPAR variables, the program list- 
ing, sample input, and sample output are included in the appendi- 
ces. The two utility programs, EXTRAC and RADLST, are also 
documented in this report. 


45291 (SAND—83-0251) Analog disc recorder system: 
operator's reference manual. O’Brien, J.D.; Smith, E.L. 
(Sandia National Labs., Albuquerque, NM (USA)). Jul 1984. 
Contract AC04-76DP00789. 99p. NTIS MF A0Ol; 2; GPO 
Dep. File Number DE84016926. 

Microfiche only, copy does not permit paper copy reproduc- 
tion. Original copy available until stock is exhausted. 

The FM Analog Disc Recorder System is a cost-efficient 
means of capturing analog transient data from many channels; it has 
high-frequency response and long record time. It can digitize re- 
corded signals, correct internal distortion, and present the data as 
plots either on a CRT, hardcopy plot, or both. The system is easy 
to use, self-contained, and compact. 


45292 (SAND—84-0092C) Expert systems in design and 
manufacture. Palmer, D.W.; Machin, E.D. (Sandia National 
Labs., Albuquerque, NM (USA)). 1984. Contract AC04- 
76DP00789. 3p. (CONF-841032—1). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE84005522. 

From EMT AS conference; Raleigh, NC, USA (1 Oct 1984). 

Development of Expert systems to help in design and manu- 
facture began at Sandia in mid-1983. Unlike most software develop- 
ment efforts, these systems became useful immediately, even when 
only partially finished. This artificial intelligence approach far ex- 
ceeds written design guides or documentation in extending engi- 
neering ranks that are thinned by retirement and in tutoring perma- 
nent replacements, as well as giving assistance to general-purpose 
engineers on one aspect of their project. Management and most en- 
gineers see the use of expert systems as a way of freeing up re- 
sources for development and research efforts that are often set 
aside during the crush of rush-projects with straightforward appli- 
cations. We will describe the history of expert systems utilization in 
cable and connector design and the first steps of implementation in 
IC production test construction. 
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45293 (SAND—84-0792C) Global routing in a rectilinear 
macrocell environment. Wisniewski, J.A.; Peters, R.C. 
(Sandia National Labs., Albuquerque, NM (USA); Kirk- 
Mayer, Inc., Albuquerque, NM (USA)). 1984. Contract 
AC04-76DP00789. 2p. (CONF-8405221—2). NTIS, PC A02; 
3; GPO Dep. File Number DE84015714. 

From 2. Army conference on applied mathematics and com- 
puting; Troy, NY, USA (22 May 1984). 

Paper copy only, copy does not permit microfiche produc- 
tion. 

A global (topological) router has been developed which op- 
erates upon the channel topologies created by rectilinear macro- 
cells. It is based on a graph theoretical model and incorporates both 
wire length and area figures of merit. Subproblems encompassed by 
this general purpose model and algorithm include polycell, rectan- 
gular macrocell, and gate array layout problems. 


45294 (SAND—84-1241) Conservation laws and the nu- 
merical solution of ODEs. Shampine, L.F. (Sandia National 
Labs., Albuquerque, NM (USA)). Jun 1984. Contract AC04- 
76DP00789. 25p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE84016206. 

Many physical systems described by an initial value problem 
for a system of ordinary differential equations (ODEs) conserve 
physical quantities, such as the net charge or total energy, as the 
system evolves. Typical codes for the numerical solution of the 
ODEs will not conserve these quantities, and this can lead to solu- 
tions which are not even qualitatively correct. One way to impose 
conservation laws is to perturb the numerical solution at each step 
of the integration. A simple theory is developed in this paper which 
tells how this should be done so as to guarantee convergence of 
codes based on one-step methods. It is also easy to interpret the 
effect on the accuracy of the perturbations. 


45295 (SAND—84-1409) Boolean approach to zero-one 
linear programming. Hulme, B.L.; Baca, L.S. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). Jul 1984. Contract 
AC04-76DP00789. 20p. NTIS, PC A02/MF A011; GPO 
Dep. File Number DE84016654. 

Problems of minimizing or maximizing a linear objective 
function in zero-one variables subject to linear constraints can be 
solved by Boolean algebraic methods. This report gives both a gen- 
eral procedure for stating such problems in Boolean form and a so- 
lution procedure that has been implemented by a SETS user pro- 
gram. The program uses the Boolean algebraic formula manipula- 
tion techniques of the SETS language. Sample problems illustrate 
how to make optimum choices in the contexts of physical protec- 
tion, packing knapsacks, designing manufacturing processes and 
making assignments. 


45296 (SAND—84-1658) Most wanted factorizations 
using the quadratic sieve. Davis, J.A.; Holdridge, D.B. 
(Sandia National Labs., Albuquerque, NM (USA)). Aug 
1984. Contract AC04-76DP00789. 23p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE84016208. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The study of the crypto-security of the RSA algorithm at 
Sandia National Laboratories has focused attention on factorization 
of large integers, as no attack of lesser computational complexity 
has thus far surfaced. This report describes recent experience in the 
development of a state-of-the-art factorization capability. The vari- 
ous changes in the algorithm that have enabled factorization of 70- 
digit numbers in times comparable to those for 50 digits a year ago 
are described in some detail. 


45297 (SLAC-PUB—3418) CMS services for micros: sup- 
porting the IBM PC/XT at SLAC. Wells, J.W. (Stanford 
Linear Accelerator Center, CA (USA)). Aug 1984. Contract 
ACO03-76SF00515. 15p. (CONF-840886—1). NTIS, PC A02/ 
MF AO1; 1; GPO Dep. File Number DE84016356. 

From SHARE 63; Miami, FL, USA (13 Aug 1984). 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

SLAC has been providing mainframe services to micros on a 
limited basis for over 10 years. The services were primarily intend- 
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ed to aid program development for the micros which were to be 
used in a variety of control functions at the Lab. These services 
had little impact on the central system and were only used by a few 
people. The growth in the availability, capability, and versatility of 
the personal computer in the last few years has dramatically 
changed that. SLAC now has over 120 IBM PC/XT’s. Even 
though some of these PC’s are primarily used stand alone, all are 
connected to the SLAC network and have the capability to use 
CMS services. SLAC has been integrating the PC into the CMS 
computing environment both through the use of existing services 
and the introduction of special services for the PC. This session de- 
scribes the services needed by a PC, compares some of the prod- 
ucts evaluated at SLAC, and discusses what services SLAC cur- 
rently provides. A detailed discussion of file transfer experiences is 
given since data interchange is a prime part of the services needed. 


45298 (UCRL—91298) Bridging the gap between war- 
games and closed simulations. Blumenthal, D.K. (Lawrence 
Livermore National Lab., CA (USA)). 8 Aug 1984. Con- 
tract W-7405-ENG-48. 9p. (CONF-8409124—1). NTIS, PC 
A02/MF A0O1; GPO Dep. File Number DE84016538. 

From International symposium on advances in combat mod- 
eling; Swindon, UK (4 Sep 1984). 

For several years, we have been using Janus, a computer 
model simulating ground combat, to drive two-sided, interactive 
real-time wargames. The main purpose of these simulations has 
been to develop tactics for using new weapon technology. Recent- 
ly, we used Janus in a closed simulation to analyze the wargames. 
Our results show that the dual capability of the Janus combat 
model bridges the gap between the operationally oriented wargame 
analysis and the highly structured parametric analysis. We are also 
using the closed simulation to study advanced weapon technology, 
to determine the potential value of decoys, and to quantify the ef- 
fectiveness of combined forces. 


45299 Efficient large-scale finite element computations in 
a CRAY environment. Goudreau, G.L.; Bailey, R.A.; Hall- 
quist, J.O.; Murray, R.C.; Sackett, S.J. (Univ. of California, 
Livermore). pp 141-154 of Impact of new computing sys- 
tems on computational mechanics. New York, NY; Ameri- 
can Society of Mechanical Engineers (1983). (CONF- 
831111—). Contract W-7405-ENG-48. 

From ASME winter annual meeting; Boston, MA, USA (13 
Nov 1983). 

The Lawrence Livermore National Laboratory engineering 
computational experience on the CRAY-1 is highlighted in the con- 
text of large general purpose solid and structural mechanics codes. 
DYNA2D and DYNAS3D are explicit large deformation inelastic 
Lagrangian codes with one-point elements and hourglass control. 
NIKE2D and NIKE3D are implicit codes of comparable continu- 
um formulation but use two-point constant-pressure elements and 
an optimized linear equation solver. NIKE3D has a finite rotation 
plastic resultant shell element. The new general purpose linear elas- 
tic structures code GEMINI is also illustrated for large static and 
eigenvalue analysis. 19 references. 
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45300 (AECL—5004/10) List of prblications: April 1981 
to March 1982. (Atomic Energy of Canada Ltd., Chalk 
River, Ontario. Chalk River Nuclear Labs.). Jul 1982. 37p. 
NTIS (US Sales Only), PC A03/MF A0O1. File Number 
DE84703051. 

All scientific and technical publications of Atomic Energy of 
Canada Ltd. issued from April 1981 to March 1982 are listed in ten 
broad categories. Each entry includes the AECL report series 
number, author(s), title, journal citation (if a reprint), pagination, 
issue date, and price. There are indexes by AECL and other report 
numbers, and authors. Directions for ordering AECL reports and a 
list of depository libraries are appended. 
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45301 (AECL—7261) Preparation of magnetic tapes for 
the transfer of information to/from other computer systems. 
Clark, K.D.; Peterson, M.A. (Atomic Energy of Canada 
Ltd., Chalk River, Ontario. Chalk River Nuclear Labs.). 
Jun 1982. 18p. NTIS (US Sales Only), PC A02/MF AOl1. 
File Number DE84703046. 

This report documents the method by which a magnetic tape 
may be written on the CRNL CYBER 170 Model 175/6600 com- 
puter system in order to transfer information (source programs 
and/or coded data) to other computer systems. It will also enable a 
user to provide the specifications for an incoming magnetic tape 
which is to be written on another computer system. 


45302 (LBL—17413-Rev.) Lower level inference control 
in statistical database systems. Lipton, D.L.; Wong, H.K.T. 
(Lawrence Berkeley Lab., CA (USA); San Francisco State 
Univ., CA (USA)). May 1984. Contract AC03-76SF00098. 
23p. (CONF-840952—1-Rev.). NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE84016005. 

From 2. IFIP international conference on computer security; 
Toronto, Canada (10 Sep 1984). 

Portions are illegible in microfiche products. 

An inference is the process of transforming unclassified data 
values into confidential information. Previous research has studied 
the use of statistical aggregates to deduce individual data values. 
Other types of inference are possible. Obscure correlations may be 
possible from an expert knowledge of the population. Inferences 
may be formed from obvious facts about the world. Expert users of 
a database management system may infer data values from variables 
in the system performance. As a counter-measure, system manage- 
ment must consider these variables and correlations while formulat- 
ing system security policy. 


45303 (N—84-16619) Inventory of state natural resources 
information systems. Final report. Martinko, E.A.; Caron, 
L.M.; Stewart, D.S. (Kansas Univ., Lawrence (USA)). Jan 
1984. 400p. (E—84-10072; NASA-CR—173222). NTIS, PC 
A17/MF AO1. 

Data bases and information systems developed and main- 
tained by state agencies to support planning and management of en- 
vironmental and natural resources were inventoried for all 50 states, 
Puerto Rico, and U.S. Virgin Islands. The information obtained is 
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assembled into a computerized data base catalog which is throughly 
cross-referecence. Retrieval is possible by code, state, data base 
name, data base acronym, agency, computer, GIS capability, lan- 
guage, specialized software, data category name, geograhic refer- 
ence, data sources, and level of reliability. The 324 automated data 
bases identified are described. 


45304 (NMERDI—2-72-4104) Energy information ex- 
change 1983. Final report. Hyder, A. (New Mexico Univ., 
Albuquerque (USA). New Mexico Energy Research and 
Development Inst.). Jun 1984. 40p. NTIS, PC A03/MF A0Ol1 
- NMERDI, Univ. of New Mexico, 457 Washington SE, 
Suite M, Albuquerque, NM _ 87108. File Number 
DE84901446. 

The New Mexico Energy Publications Council, with funding 
from the New Mexico Energy Research and Development Insti- 
tute, sponsored Energy Information Exchange 1983, a working 
conference for energy information professionals in the state. The 
day-long conference, held October 21, 1983 at the Sheraton Old 
Town in Albuquerque, provided an opportunity to exchange ideas, 
report current activities, assess future information needs, and dis- 
cuss effective methods of information transfer. Changing trends in 
information activities, stemming from factors such as the commer- 
cialization of energy R and D, and emerging economic goals were 
also addressed through the opening remarks, keynote address, and 
luncheon speech. The conference was attended by 83 registered 
participants, representing energy information organizations and 
users of energy information throughout the state. Twenty-five of 
the attendees participated in the program, giving presentations or 
chairing workshops. The morning session, Information Resources in 
New Mexico, was made up of presentations by individuals repre- 
senting the following information-user groups: state government; 
municipal government; utilities; tribal government; media; Coopera- 
tive Extension Service; federal government; industry; and educa- 
tion. The afternoon session Information Skills, consisted of a series 
of workshops geared to provide basic knowledge and related expe- 


rience in: Data Bases, Developing Workshops, Developing Publica- 
tions, Information Dissemination, and Energy Information and the 
Media. Workshops were co-chaired by individuals working in the 
subject fields. In addition, an informal tabletop literature exhibit 
was held in conjunction with the conference. 
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CORPORATE AUTHOR INDEX 


In the Corporate Index, report literature is indexed using the name 
of the organization or institution responsible for issuing the report. 
Headings are provided for all report literature and for published lit- 
erature for which a corporate approach is especially desirable, e.g., 
symposium and conference proceedings. 

Each entry under a corporate heading gives the document title 
and the volume and abstract numbers. The document type, e.g., R 
for Report; country of publication, e.g., US; and language of the 
document, e.g., In German; are given in parentheses at the end of 
the entry. If no language statement appears, the language is Eng- 
lish. Tables of document types and country of publication codes 
appear after the indexes. 

DOE Energy Information Data Base: Corporate Author En- 
tries (DOE/TIC-4585) is used in the standardization of corporate 
entries. DOE/TIC-4585 is available for purchase from the National 
Technical Information Service (NTIS), U. S. Department of Com- 
merce, Springfield, Virginia 22161. 


a 


ABL Corp., Fort Collins, CO (USA) 

Waste water heat recovery appliance. Final report, 9:43715 
(R;US) 

Aerojet Nuclear Systems Co., Sacramento, CA (USA) 

Preliminary measurement data requirements list (ground test 
engine E-1): full flow engine. NERVA Program, 9:43349 
(R;US) 

Aerospace Corp., El Segundo, CA (USA) 

F/sub 2/ boundary layer measurement in a chemical laser slit 
nozzle flow, 9:44184 (R;US) 

Modelling of auroral electrodynamical processes: Magnetosphere 
to mesosphere. Final Report, 9:44897 (R;US) 

Spacecraft-borne long life cryogenic refrigeration: status and 
trends, 9:44148 (R;US) 

Agricultural Research Service, Clay Center, NE (USA) 

Methane from manure-straw mixtures. Annual report, July 23, 

1982-July 23, 1983, 9:43073 (R;US) 
Air Force Academy, CO (USA) 

Chemical generator and EPR studies of the chemical-oxygen- 
iodine-laser system, 9:44185 (R;US) 

Study of the CH2NO2 radical using a multiconfigurational self- 
consistent field approach. Final report, 15 June-1 September 
1983, 9:44937 (R;US) 

Air Force Alaskan Air Command, Elmendorf AFB (USA) 
Evaluation of arctic test of improved tritium radioluminescent 
lighting. Final report, November-December 1983, 9:43700 

(R;US) 
Air Force Systems Command, Wright-Patterson AFB, OH (USA) 

Concerning the possibility of employing superconducting systems 
for analyzing the composition of cosmic rays, 9:44824 (R;US) 

Critical current of the dispersion superconducting phase, obtained 
during aging, 9:43953 (R;US) 

Electron circuits: semiconductor laser multiple use installation, 
9:44234 (R;US) 

Investigation of the texture surface silicon solar cell, 9:43100 

;US 

wae ceed (selected articles), 9:44186 (R;US) 

Linear inductive accelerator, 9:44269 (R;US) 

NdP5014 crystal used for miniature rangefinder, 9:44188 (R;US) 

Air Products and Chemicals, Inc., Allentown, PA (USA) 

Effect of feed coal variation on demonstration plant performance, 
9:42576 (R;US) 

Full-scale cold-flow modelling of the SRC-I slurry fired heater at 
Creare, Inc.: gas density and liquid rheology studies and 
overall data analysis, 9:42579 (R;US) 


Viscosity stabilization of SRC residual oil. Final technical report, 
9:42578 (R;US) 

Air Products and Chemicals, Inc., Marcus Hook, PA (USA). Houdry 
Technical Center 

Hot low Btu producer gas desulfurization in fixed bed of iron 
oxide-fly ash. Monthly progress report No. 4, 1 October-31 
October 1975, 9:42566 (R;US) 

Alabama A and M Univ., Huntsville (USA) 

Partial analysis of Insta-Foam, 9:44024 (R;US) 

Alabama A and M Univ., Normal (USA) 

Laboratory automation of a quadrupole mass spectrometer, 
9:44434 (R;US) 

Alaska Univ., Fairbanks (USA) 

Solar wind distrubances in the outer heliosphere caused by 
successive solar flares from the same active region, 9:44797 
(R;US) 

Altas Corp., Santa Cruz, CA (USA) 

Development of a high capacity two-phase thermosyphon gas- 

fired water heater. Final report Jun 81-Dec 83, 9:43632 (R;US) 
American Cyanamid Co., Stamford, CT. Chemical Research Div. 

Development of significantly improved catalysts for coal 
liquefaction and upgrading of coal extracts. Quarterly progress 
report No. 9, October 1-December 31, 1983, 9:42583 (R;US) 

American Gas Association Labs., Cleveland, OH 

Gas Appliance Technology Center. Annual report Dec 82-Nov 

83, 9:43638 (R;US) 
Ames Lab., IA (USA) 

Co-utilization of pulverized coal ash and flue gas scrubber sludge, 
9:42657 (R;US) 

Diffusion in polycrystalline Y2O3 and Er2Os, 9:43907 (R;US) 

Electronic structure and thermodynamics of scandium 
monosulfide, 9:44037 (R;US) 

Factorization of scattering information in molecular collision 
theory, 9:44929 (R;US) 

Kinetic study of the oxidation of complex nickeliferous sulfide 
ore in aqueous ferric sulfate, 9:44036 (R;US) 

Ultrasound interaction with partially closed fatigue cracks, 
9:44220 (R;US) 

X-ray absorption in perfect crystals, 9:45104 (R;US) 

Amsterdam Univ. (Netherlands). Inst. voor i 

Geometrical theory of spin motion, 9:45140 (R;US) 

AN SSSR, Moscow 
Using of oriented graphs of similarity for monitoring of 
vegetation dynamics, 9:44691 (R;SU;In Russian) 
— and Materials Consultants, New Castle, DE 
Latest developments in cryogenic safety, 9:44143 (R;US) 
Applied Research Associates, Inc., South Royalton, VT (USA). New 
England Div. 

Laboratory testing of rock and salt samples for static moduli, 
dynamic moduli, and uniaxial and triaxial compressive strength 
from the Detten No. 1 (PD-6) Well, G. Friemel No. 1 (PD-5) 
Well, Mansfield No. 1 (PD-4) Well, and Zeeck No. 1 (PD-7) 
Well - Palo Duro Basin, Texas: unanalyzed data, 9:42951 
(R;US) 

Arctic Consultant Group, Virum (Denmark) 

Kvanefjeld uranium project. Infrastructure, 9:42948 (R;DK;In 
Danish) 

Kvanefjeld uranium project. Socio-economic evaluation, 9:42947 
(R;DK;In Danish) 

Argonne National Lab., Idaho Falls, ID (USA) 
Design strategy for control of inherently safe reactors, 9:43358 
;US 

susdice 2 spatial decoupling in heterogeneous LMFBR critical 

assemblies, 9:43269 (R;US) 
Argonne National Lab., IL (USA) 

Advanced research in instrumentation and control technology, 

9:42561 (R;US) 





ARGONNE NATIONAL LAB., IL (USA) 


Analysis of measurements of the thermal conductivity of liquid 
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SUBJECT INDEX 


The subject index is based on the use of subject descriptors selected 
from a controlled thesaurus of terms (DOE/TIC-7000). Subject de- 
scriptors and qualifiers (subheadings) are selected and presented in 
the following format: 
SUBJECT DESCRIPTOR 
Qualifier 
Title, (supplementary information), citation number, 
(R:US) 

The notations in the final parentheses indicate the type of 
document, e.g., R for Report; the country of publication, e.g., US; 
and the language if other than English, e.g., In German. Tables of 
document types and country of publication codes appear after the 
indexes. 

The title may be supplemented with additional words, or a 
phrase, if it appears additional information would be helpful. In 
cases for which the title contains little or no information related to 
the subject entry, it may be replaced entirely by the supplementary 
information. A qualifier is not always required, and in such cases 
the title will follow the unqualified subject descriptor. 

The descriptors selected for use as subject terms are general- 
ly the names of specific materials, things, or processes. To the 
extent possible, a qualifier is selected to describe the properties of, 
or processes applied to, the subject term. 

Index entries are selected to indicate the important ideas and 
concepts presented in a document, rather than words that may 
appear in the text. Within the available thesaurus terms, the most 
probable or logical place to look for typical information is selected. 
"See references” are included to guide users from synonymous 
terms or phrases to the descriptor selected as a subject heading for 
the concept. (e.g. Pipeline Quality Gas see HIGH BTU GAS). "See 
also references” are used to indicate where to find references to 
subject concepts that are narrower, broader, or related to a particu- 
lar subject heading. To complete an exhaustive search of a given 
subject, all such headings should be reviewed. Copies of 
DOE/TIC-7000, the Subject Thesaurus, are available from the Na- 
tional Technical Information Service (NTIS), U. S. Department of 
Commerce, Springfield, VA 22161. 


A 


ABANDONED SITES 
Classification 
National inventory of abandoned mine land problems: an 
emphasis on health, safety, and general welfare impacts, 
9:42704 (R;US) 
Environmental Impacts 
National inventory of abandoned mine land problems: an 
emphasis on health, safety, and general welfare impacts, 
9:42704 (R;US) 
Inventories 
National inventory of abandoned mine land problems: an 
emphasis on health, safety, and general welfare impacts, 
9:42704 (R;US) 
Land Reclamation 
National inventory of abandoned mine land problems: an 
emphasis on health, safety, and general welfare impacts, 
9:42704 (R;US) 
ABNORMALITIES (CHROMOSOMAL) 
See CHROMOSOMAL ABERRATIONS 
A-BOMB SURVIVORS 
Autopsy 
ABCC-JNIH pathology studies, Hiroshima and Nagasaki. 
Report No. 1, October 1950-September 1962, 9:44652 
(R;JP;In English and Japanese) 


Blood Serum 
Serum lysozyme determinations, April-June 1961, 9:44590 
(R;JP;In English and Japanese) 
Delayed Radiation Effects 
ABCC-JNIH pathology studies, Hiroshima and Nagasaki. 
Report No. 1, October 1950-September 1962, 9:44652 
(R;JP;In English and Japanese) 
ABSORBED 
See RADIATION DOSES 
ABSORBERS (SOLAR) 
See SOLAR ABSORBERS 
ABSORPTION REFRIGERATION CYCLE 
Working Fluids 
Sensitivity of absorption cycle calculations to fluid property 
errors calculated stochastically, 9:43602 (R;US) 
ACCELERATOR FACILITIES 
See also STANFORD LINEAR COLLIDER 
Research Programs 
Progress report, Physics Division: 1982 October 1-December 
31, 9:44288 (R;CA) 
ACCELERATORS 


See also ELECTROSTATIC ACCELERATORS 
HEAVY ION ACCELERATORS 
LINEAR ACCELERATORS 
PARTICLE BEAM FUSION ACCELERATOR 
RAILGUN ACCELERATORS 


Maxwell 


Equations 
Numerical solution of Maxwell's equations and applications in 
the field of accelerator physics, 9:45139 (R;DE) 


Multichannel synchronization device with increased accuracy, 
9:44306 (RA;UA;In Russian) 
Timing Circuits 
Multichannel synchronization device with increased accuracy, 
9:44306 (RA;UA;In Russian) 
ACCESS DENIAL SYSTEMS 
See ENTRY CONTROL SYSTEMS 
ACCIDENTAL INTAKE 
See ACCIDENTS 
ACCIDENTAL IRRADIATION 
See RADIATION ACCIDENTS 
ACCIDENTS 


See also MOTOR VEHICLE ACCIDENTS 
RADIATION ACCIDENTS 
REACTOR ACCIDENTS 


Radioactive Effluents 
Radioactive airborne releases from burning contaminated 
combustibles, 9:43448 (J;US) 
ACES 
See QUARKS 
ACETATES 
Effects 
Double minute chromatin bodies and other chromosome 
alterations in human myeloid HL-60 leukemia cells 
susceptible or resistant to induction of differentiation by 
phorbol-12-myristate-13-acetate, 9:44731 (J;US) 
A 
Chemical Radiation Effects 
Growth of cuprene particles, 9:44070 (J;US) 
Surface Coating 
Stabilization of n-type silicon photoanodes against photoanodic 
decomposition with thin films of polyacetylene, 9:43116 
G;US) 
ACID ELECTROLYTE FUEL CELLS 


Cell module and fuel conditioner development. Final report, 
9:43584 (R;US) 





ACID ELECTROLYTE FUEL CELLS 
Design 


Phosphoric acid electric utility fuel cell technology 
development. Technical progress report No. 8 for quarter 
ending December 1983, 9:43583 (R;US) 

Fabrication 

Cell module and fuel conditioner development. Final report, 
9:43584 (R;US) 

Phosphoric acid electric utility fuel cell technology 
development. Technical progress report No. 8 for quarter 
ending December 1983, 9:43583 (R;US) 

Performance Testing 

Cell module and fuel conditioner development. Final report, 
9:43584 (R;US) 

Phosphoric acid electric utility fuel cell technology 
development. Technical progress report No. 8 for quarter 
ending December 1983, 9:43583 (R;US) 

ACID RAIN 
Biological Effects 

Acid rain and tree physiology: some hypotheses for observed 
changes in forest productivity, 9:44711 (R;US) 

Foliar response of six clones of hybrid poplar, 9:44737 (J;US) 

Environmental Effects 

Acid deposition: distribution and impact, 9:44536 (R;CA) 

Acid rain and its environmental effects, 9:44491 (R;SU) 

Long range transport of sulfur in the atmosphere and acid rain, 
9:44490 (R;CH) 

Environmental Transport 

Acid rain and its environmental effects, 9:44491 (R;SU) 

Long range transport of sulfur in the atmosphere and acid rain, 
9:44490 (R;CH) 

Review of the European EMEP program on the long-range 
transport of pollution, and some ideas on how to treat wet 
deposition, 9:44492 (R;GB) 

Transformation processes and wet deposition on the urban 
scale, 9:44469 (R;US) 

Monitoring 
Acid deposition: distribution and impact, 9:44536 (R;CA) 
Public Policy 

Acid rain and transported air pollutants: implications for public 
policy. Summary, 9:44531 (R;US) 

Acid rain and transported air pollutants: implications for public 
policy, 9:44495 (R;US) 

ACOUSTIC MEASUREMENTS 
Feasibility Studies 

Advanced research in instrumentation and control technology, 

9:42561 (R;US) 
ACTINIDE NUCLEI 


See also ACTINIUM 225 
AMERICIUM 241 
NEPTUNIUM 237 
PLUTONIUM 238 
PLUTONIUM 239 
PLUTONIUM 240 
PROTACTINIUM 229 
URANIUM 234 
URANIUM 235 
URANIUM 238 


E2-Transitions 
B(E2) values in rotational bands, 9:45076 (R;DE) 
Neutron Reactions 
Calculational simulation of neutron cross sections for 
transactinium nuclei in the range of forbidden resonances, 
9:45089 (R;SU;In Russian) 
ACTINIUM 225 
E1-Transitions 
Enhanced E1 transition rates and octupole deformation in 
225 Ac, 9:45083 (J;US) 
Energy Levels 
Enhanced E1 transition rates and octupole deformation in 
225 Ac, 9:45083 (J;US) 
Nuclear Deformation 
Enhanced E1 transition rates and octupole deformation in 
225 Ac, 9:45083 (J;US) 
ACTIVATED CARBON 
Comparison between the canister method and the ROAC 
system for radon emanation rate measurements, 9:44335 
(RA;AU) 
Increasing the counting efficiency of activated charcoal 
canisters used for radon emanation measurements, 9:44334 


(RA;AU) 
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ACTIVATION ANALYSIS 
Neutron Reactions 
Studies of neutron and proton nuclear activation in low-Earth 
orbit, 9:44025 (R;US) 
ADAPTIVE INTRUSION DATA SYSTEMS 
See INTRUSION DETECTION SYSTEMS 
ADDITIVES 
See also FUEL ADDITIVES 
Adsorption 
Displacement of a viscous oil by the combined injection of hot 
water and chemical additive, 9:42798 (J;US) 
Rock-Fluid Interactions 
Displacement of a viscous oil by the combined injection of hot 
water and chemical additive, 9:42798 (J;US) 
ADENOSINE MONOPHOSPHATE 
See AMP 
ADHESIVES 
Organic Compounds 
Volatile organic emissions from adhesives with indoor 
applications, 9:44483 (R;US) 
Volatile Matter 
Volatile organic emissions from adhesives with indoor 
applications, 9:44483 (R;US) 
ADMINISTRATION 
See MANAGEMENT 
ADRENERGICS 
See SYMPATHOMIMETICS 
ADSORBENTS 
See also ACTIVATED CARBON 
SILICA GEL 
Regeneration 
Hot low Btu producer gas desulfurization in fixed bed of iron 
oxide-fly ash. Monthly progress report No. 4, 1 October-31 
October 1975, 9:42566 (R;US) 
ADULTS 
Dose Equivalents 
Effective dose equivalent to be expected in 1984 in the 
environment of the Karlsruhe Nuclear Research Center due 
to the emission of radioactive substances into the 
atmosphere, 9:44519 (R;DE;In German) 
ADVANCED REACTIVITY MEASUREMENT FACILITY- 
See ARMF-1 REACTOR 
AECL 
Atomic Energy of Canada Ltd. 
See also CHALK RIVER NUCLEAR LABS 
Indexes 
List of publications: April 1981 to March 1982, 9:45300 (R;CA) 
AEROSOL MONITORING 
Data Processing 
Comparison of aerosol monitoring devices using 
microprocessors to bandfilter system, 9:44515 (RA;AT) 
AEROSOLS 
See also. RADIOACTIVE AEROSOLS 
SMOKES 
Inhalation 
Effect of particle association on the biological fate of inhaled 
organic pollutants, 9:44735 (BA;US) 
Measuring Methods 
Fission-nuclide concentrations of ambient aerosol separated by 
size, 9:44366 (RA;AT) 
Optical Properties 
OPTIMA - computation of the optical properties of single 
homogeneous or coated Mie-particles, 9:44459 (R;DE;In 
German) 
Particle Size 
Fission-nuclide concentrations of ambient aerosol separated by 
size, 9:44366 (RA;AT) 
AFTER-HEAT REMOVAL 
Core coolability limits in LMFBR loss-of-heat-sink accidents, 
9:43461 (J;US) 
AGED 
See ELDERLY PEOPLE 
AGEDOITE 
See ASPARAGINE 





89S / ERA- 9/21 


AGRICULTURE 
Cultivation Techniques 
Energy efficiency and cultivation technology in plant 
production, 9:43725 (R;NO;In Norwegian) 
Energy Analysis 
Energy efficiency and cultivation technology in plant 
production, 9:43725 (R;NO;In Norwegian) 
Efficiency 


Energy efficiency and cultivation technology in plant 
production, 9:43725 (R;NO;In Norwegian) 
Energy Expenses 
Energy consumption in greenhouses, 9:43726 (R;NO;In 
Norwegian) 


See also SURFACE AIR 
Beta Dosimetry 
B spectra and tables of B-ray dose distributions, 9:45123 
(RA;US) 
Physics and mathematics of B-particle dosimetry for radiation 
protection, 9:45122 (RA;US) 
Charged-Particle Transport 
ATA gas propagation - 1 foot tank experiment, 9:44286 (R;US) 
Flame Propagation 

Numerical modeling of ethylene oxidation in laminar flames, 

9:44107 (J;US) 
Radioactivity 

Uranium Mill Tailings Remedial Action Program. Radiological 
survey of Shiprock vicinity property SH08, Shiprock, New 
Mexico, October-November 1982, 9:42998 (R;US) 

Uranium Mill Tailings Remedial Action Program. Radiological 
survey of Shiprock vicinity property SH15, Shiprock, New 
Mexico, October-November 1982, 9:43004 (R;US) 

Uranium Mill Tailings Remedial Action Program. Partial 
radiological survey of Shiprock vicinity property SH13 
Shiprock, New Mexico, November 1982, 9:43002 (R;US) 

Uranium Mill Tailings Remedial Action Program. Radiological 
survey of Shiprock vicinity property SH07, Shiprock, New 
Mexico, September-November 1982, 9:42997 (R;US) 

Uranium Mill Tailings Remedial Action Program. Radiological 
survey of Shiprock vicinity property SH10, Shiprock, New 
Mexico, October-November 1982, 9:43000 (R;US) 

Uranium Mill Tailings Remedial Action Program. Radiological 
survey of Shiprock vicinity property SH11, Shiprock, New 
Mexico, October-November 1982, 9:43001 (R;US) 

Uranium Mill Tailings Remedial Action Program. Radiological 
survey of Shiprock vicinity property SH16, Shiprock, New 
Mexico, October-November 1982, 9:43005 (R;US) 

Uranium Mill Tailings Remedial Action Program. Radiological 
survey of Shiprock vicinity property SHO9, Shiprock, New 
Mexico, October-November 1982, 9:42999 (R;US) 

Uranium Mill Tailings Remedial Action Program. Radiological 
survey of Shiprock vicinity property SH17, Shiprock, New 
Mexico, August and November 1982, 9:43006 (R;US) 

Radionuclide Migration 

Estimating radionuclide air concentrations near buildings: A 

screening approach, 9:44525 (J;US) 
AIR CONDITIONERS 
Cold Storage 

Comparative analysis of cool storage systems based on ice and 

clathrates, 9:43601 (R;US) 
Energy Efficiency 

Benefits of replacing residential central air conditioning 

systems, 9:43606 (R;US) 
AIR FILTERS 
Solvent Extraction 

Mutagens and carcinogens from the production and use of 
energy. High-volume sampling of airborne mutagenic 
compounds. A comparison of different sampling systems, 
9:44725 (R;NO) 

AIR POLLUTION 
See also INDOOR AIR POLLUTION 
Biological Effects 

Glycoalkaloid levels in potato tubers and leaves after 

intermittent plant exposure to ozone, 9:44736 (J;US) 
Chemical Analysis 

Resolution and performance of ion mobility spectrometry 

towards application in combustion and incineration 


AIRCRAFT FUELS 
Weight 


processes. Technical progress report, 15 September 1983-1 
August 1984, 9:44479 (R;US) 
Environmental Transport 
variability in modeling of long-term regional 
transport and deposition of air pollutants, 9:44478 (R;US) 
Relationship between model complexity and data base quality 
for complex terrain tracer experiments, 9:44498 (R;US) 
Forecasting 
Integrated emissions model system for analysis of acid 
deposition control strategies, 9:43528 (R;US) 
Long-Range Transport 
Aircraft measurements of tracer gas during the 1983 Cross 
Appalachian Tracer Experiment (CAPTEX), 9:44470 (R;US) 


University of Minnesota Duluth, gasifier health risk assessment, 
9:42662 (R;US) 
AIR POLLUTION ABATEMENT 
Use this term for items that involve the prevention of formation of 
pollutants at the source. 
Economics 
Integrated emissions model system for analysis of acid 
ition control strategies, 9:43528 (R;US) 
AIR POLLUTION CONTROL 
Use this term for items that involve the removal or management of 
pollutants after they are formed by a source. 
Cascade Impactors 
Studies on cascade impactors, 9:44494 (R;DE;In German) 
Mathematical Models 
Numerical treatment of the advection-diffusion equation. Pt. 7. 
Selfadaptive time-discretization, 9:44488 (R;DK) 
Research Programs 
Flue gas desulfurization. First follow up report: control of air 
pollution from coal combustion, 9:42658 (R;BE) 
Risk Assessment 
Acid rain and transported air pollutants: implications for public 
policy, 9:44495 (R;US) 
AIR QUALITY 
Simulation 
Climatology and air quality models. Pt. 18. Project operational 
meteorological air-quality models, 9:44461 (R;DK;In Danish) 
Mathematical Models 
Relationship between model complexity and data base quality 
for complex terrain tracer experiments, 9:44498 (R;US) 
AIR SAMPLERS 


Absolute number concentration measurement of submicrometer 
particles, 9:44480 (R;US) 
Performance Testing 
Air sampler performance at Ford's farm range, 9:44573 (R;US) 
Passive sampler for water vapor, 9:44485 (R;US) 
AIR SOURCE HEAT PUMPS 
Field Tests 
HVAC and water heating system field test experiences at the 
Tennessee Energy Conservation in Housing (TECH) 
complex, 9:43604 (R;US) 
AIRBORNE PARTICLES 
See PARTICULATES 
AIRBORNE PARTICULATES 
See PARTICULATES 
AIRCRAFT 
Energy Consumption 
Evaluation of a total energy-rate sensor on a transport airplane, 
9:43702 (R;US) 
Flight Testing 
SUN WORSHIPER: McCready’s Solar Challenger flies over 
the English Channel, 9:43127 (R;US) 
Photovoltaic Power Supplies 
SUN WORSHIPER: McCready’s Solar Challenger flies over 
the English Channel, 9:43127 (R;US) 
Weight 
Solar-cell airplane Solair 1, 9:43806 (R;US) 
AIRCRAFT ACCIDENTS 
See ACCIDENTS 





AIRPORTS 
Lighting Systems 


AIRPORTS 
Lighting 
Evaluation of arctic test of improved tritium radioluminescent 
lighting. Final report, November-December 1983, 9:43700 
(R;US) 
ALABAMA 
Coal Deposits 
Community model for coalbed methane utilization, 9:42894 
(J;US) 
ALAP 
See RADIATION PROTECTION 
ALARM DOSEMETERS 
See RADIATION MONITORS 
ALARM SYSTEMS 


INEL central alarm monitoring and assessment system, 9:43045 
(J;US) 


Geothermal Exploration 
A reconnaissance study of the hydrothermal characteristics of 
Pilgrim Springs, Alaska, 9:43185 (J;US) 
Radiation 


Effects of the El Chichon volcanic cloud on solar radiation 
received at Fairbanks, Alaska, 9:43088 (J;US) 
Thermal Springs 
A reconnaissance study of the hydrothermal characteristics of 
Pilgrim Springs, Alaska, 9:43185 (J;US) 
ALBERTA 
Oil Fields 
A laboratory and computer model evaluation of immiscible 
CO: flooding in a low-temperature reservoir, 9:42820 (J;US) 
ALCATOR DEVICE 
Lower Hybrid Heating 
Lower hybrid heating experiments on the Alcator-C and the 
Versator-II tokamaks, 9:45214 (BA;GB) 
Parametric Instabilities 
Observation of parametric decay by use of CO laser scattering 
from a plasma, 9:45185 (J;US) 
Diagnostics 


Observation of parametric decay by use of CO: laser scattering 
from a plasma, 9:45185 (J;US) 
Plasma Heating 
Observation of parametric decay by use of CO, laser scattering 
from a plasma, 9:45185 (J;US) 
Reactor Fueling 
Pellet fueling experiments in Alcator C, 9:45244 (R;US) 
ALCOHOL FUELS 
Use for pure alcohols, alcohol-water mixtures, or alcohols with 
additives; for alcohol-gasoline mixtures, use GASOHOL. 
See also METHANOL FUELS 
B 
Energy from biomass: a current awareness bulletin. Sample, 
9:43090 (R;US) 
ALDEHYDES 
See also FORMALDEHYDE 
GLUCOSE 
Atom Transport 
Hydrogen atom migration in the oxidation of aldehydes: 
O(?P)+H2CO, 9:44055 (J;US) 
Oxidation 
Hydrogen atom migration in the oxidation of aldehydes: 
O(?P)+H2CO, 9:44055 (J;US) 
ALDEHYDO ACIDS 
See ALDEHYDES 
CARBOXYLIC ACIDS 
ALFVEN WAVES 
Magnetic Resonance 
Shear Alfven resonances in TOKAPOLE II, 9:45223 (BA;GB) 
Wave Propagation 
Magnetic probe measurements of torsional Alfven waves in the 
TORTUS tokamak, 9:45222 (BA;GB) 
ALKALI METALS 
See also CESIUM 
LITHIUM 
POTASSIUM 
RUBIDIUM 
SODIUM 
Catalytic Effects 


Catalytic coal gasification, 9:42598 (R;GB) 
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Thermodynamic Properties 
Thermodynamic study of alkali metal clusters, and gaseous 
molecules in the lithium hydride, oxide and cyanide systems, 
9:44038 (R;DE) 
ALKALINE EARTH METAL COMPOUNDS 


See also CALCIUM COMPOUNDS 
MAGNESIUM COMPOUNDS 


Electronic Structure 
Theoretical studies of excited state energy transfer and 
radiative properties of transient species using MCSCF/CI 
methods. Final report, 9:44933 (R;US) 
‘ALS 


Catalytic coal gasification, 9:42598 (R;GB) 
ALKALINE FLOODING 
See CAUSTIC FLOODING 
ALKALINE PHOSPHATASE 
Code number 3.1.3.1. 
Enzyme Activity 
Influence of dissolved humic materials on carbon assimilation 
and alkaline phosphatase activity in natural algal-bacterial 
assemblages, 9:44552 (J;GB) 


See also BUTANE 
DODECANE 
ETHANE 
HEXADECANE 
METHANE 
PARAFFIN 
PENTANE 
PROPANE 
SQUALANE 
Decomposition 
Improved Purex solvent scrubbing methods, 9:42932 (R;US) 
ALKANOIC ACIDS 
See CARBOXYLIC ACIDS 
ALKENES 
See also CYCLOALKENES 
ETH 


YLENE 
Alkylation 
Chemical utilization of the olefinic byproducts in pyrolysis 
naphta by carbonylation and alkylation reaction, 9:44050 
(R;DE;In German) 


Chemical utilization of the olefinic byproducts in pyrolysis 
naphta by carbonylation and alkylation reaction, 9:44050 
(R;DE;In German) 

Excitation 

Laser flash photolysis study of (2-anthryl)ethylenes. Triplet- 

related photophysical behaviors, 9:44058 (J;US) 
Chemical Analysis 


Laser flash photolysis study of (2-anthryl)ethylenes. Triplet- 
related photophysical behaviors, 9:44058 (J:US) 
ALKENOIC ACIDS 
See CARBOXYLIC ACIDS 
ALLOY 800 
See INCOLOY 800 
ALLOY-HD-8077 
See NICKEL BASE ALLOYS 
ALLOY-MA-754 
See NICKEL BASE ALLOYS 
ALLOY-MA-956 
See IRON BASE ALLOYS 
ALLOYS 
See also ALUMINIUM ALLOYS 
ANTIMONY ALLOYS 
BERYLLIUM ALLOYS 
BORON ALLOYS 
CHROMIUM ALLOYS 


COBALT ALLOYS 
COPPER ALLOYS 


INDIUM ALLOYS 
INTERMETALLIC COMPOUNDS 
IRON ALLOYS 

MANGANESE ALLOYS 
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MOLYBDENUM ALLOYS 
NICKEL ALLOYS 
NIOBIUM ALLOYS 
SCANDIUM ALLOYS 
SILICON ALLOYS 
SILVER ALLOYS 
TANTALUM ALLOYS 
TIN ALLOYS 
TITANIUM ALLOYS 
TUNGSTEN ALLOYS 
VANADIUM ALLOYS 
YTTRIUM ALLOYS 
ZIRCONIUM ALLOYS 

Phase Transfc7mations 


Laser-generated glassy phases, 9:43888 (BA;NL) 


Laser-generated glassy phases, 9:43888 (BA;NL) 
ALLOY-WAZ-16 
See NICKEL BASE ALLOYS 
ALPHA DETECTION 
TFTR Alpha extraction and measurement project. Technical 
progress report, 9:45158 (R;US) 
Boron Coated Ion Chambers 
Parallel plate }°B neutron detector, 9:44418 (J;NL) 
Si Semiconductor Detectors 
Measurement of the total specific alpha activity with silicon 
detectors, 9:44364 (RA;AT) 
ALPHA PARTICLES 
Emitted by nuclei. 


Further development of a facility for channeling 
application to lattice location, 9:44932 (R;US) 
Stopping Power 
Undergraduate a-particle time-of-flight experiment for 
determining the mean excitation energy for electronic 
stopping power of Al, Cu, Ag, and Au, 9:45113 (J;US) 
ALPHA REACTIONS 
Elastic Scattering 
Isoscalar transition rates of s-d shell nuclei using a modified 
implicit folding procedure, 9:45056 (R;DE) 
Inelastic Scattering 
Isoscalar transition rates of s-d shell nuclei using a modified 
implicit folding procedure, 9:45056 (R;DE) 
ALPHA-BEARING WASTES 
Activation Analysis 
Assay system to measure crate-size bulk transuranic waste, 
9:42988 (J;US) 
Test and evaluation of a high-sensitivity assay system for bulk 
transuranic waste, 9:42986 (J;US) 
Coincidence Spectrometry 
Assay system to measure crate-size bulk transuranic waste, 
9:42988 (J;US) 
Gamma Spectroscopy 
Multi-isotopic gamma-ray assay system for alpha-contaminated 
waste, 9:42987 (J;US) 
Isotope Ratio 
Multi-isotopic gamma-ray assay system for alpha-contaminated 
waste, 9:42987 (J;US) 
Radioassay 
Assay system to measure crate-size bulk transuranic waste, 
9:42988 (J;US) 
Test and evaluation of a high-sensitivity assay system for bulk 
transuranic waste, 9:42986 (J;US) 
ALTERNATE FUELS 
See FUEL SUBSTITUTION 
SYNTHETIC FUELS 
ALTHEIN 
See ASPARAGINE 
ALUMINIA 
See ALUMINIUM OXIDES 
ALUMINIUM 
Activation Analysis 
CONAC design and installation, Paradise Steam Plant, 9:42642 
(RA;US) 
Experience with a coal elemental analyzer at the Homer City 
Coal Cleaning Plant, 9:42641 (RA;US) 
Principles and applications of continuous coal analysis, 9:42638 
(RA;US) 


ALUMINIUM BASE ALLOYS 
Crystal Growth 


Charged-Particle Transport 
Undergraduate a-particle time-of-flight experiment for 
determining the mean excitation energy for electronic 
stopping power of Al, Cu, Ag, and Au, 9:45113 (J;US) 
Corrosion 
Corrosiveness testing of thermal insulating materials, 9:43631 
(R;US) 
Fracture Mechanics 
Fracture of notched, unidirectional boron/aluminum 
experiment and analysis, 9:43950 (BA;US) 


Chemical durability of SRP waste glass: saturation effects and 
influence of SA/V, 9:42957 (R;US) 
Materials Recovery 
Co-utilization of pulverized coal ash and flue gas scrubber 
sludge, 9:42657 (R;US) 
Natural Radioactivity 
Natural radioactivity of some metals and ceramics, 9:44745 
(RA;AT) 
Toxicity 
Acid rain and tree physiology: some hypotheses for observed 
changes in forest productivity, 9:44711 (R;US) 
ALUMINIUM 27 TARGET 
Electron Reactions 
Measurements of the A dependence of deep-inelastic electron 
scattering from nuclei, 9:44995 (J;US) 
Muon Reactions 
Nuclear moments and nuclear structure. Annual progress 
report, September 1, 1983-July 31, 1984, 9:45050 (R;US) 
Nitrogen 14 Reactions 
Pion production in heavy-ion collisions at E/sub lab//A = 35 
MeV, 9:45057 (J;US) 
Proton Reactions 
Degradation of proton momentum through nuclei, 9:45014 
(J;US) 
ALUMINIUM ALLOYS 
See also ALUMINIUM BASE ALLOYS 
Grain Growth 
Characteristic study of the superconducting phase in the 
niobium-aluminum-germanium system, 9:43861 (J;US) 
Mechanical Properties 
Research toward new alloys for generator retaining rings, 
9:43214 (J;US) 
Microstructure 
Characteristic study of the superconducting phase in the 
niobium-aluminum-germanium system, 9:43861 (J;US) 
Order-Disorder Transformations 
Disordering process in an Ll ordered alloy (Ni-Fe-V-AI-0.5 
Ti), 9:43828 (R;US) 
Pitting Corrosion 
Electrochemical pitting evaluation of aluminium alloy 7075 in 
machining coolant, 9:43859 (R;US) 
Superconductivity 
Characteristic study of the superconducting phase in the 
niobium-aluminum-germanium system, 9:43861 (J;US) 
Formation of superconductive Al(GeSi) alloys by low 
temperature laser quenching methods, 9:43827 (R;US) 
ALUMINIUM ARSENIDES 
Deep Level Transient Spectroscopy 
Correlation of photoluminescence and deep trapping in 
metalorganic chemical vapor deposited Al/sub x/Ga/sub 1- 
x/As (0< or =x< or =0.40), 9:43996 (J;US) 
Photoluminescence 
Correlation of photoluminescence and deep trapping in 
metalorganic chemical vapor deposited Al/sub x/Ga/sub 1- 
x/As (0< or =x< or =0.40), 9:43996 (J;US) 


Correlation of photoluminescence and deep trapping in 
metalorganic chemical vapor deposited Al/sub x/Ga/sub 1- 
x/As (0< or =x< or =0.40), 9:43996 (J;US) 

ALUMINIUM BASE ALLOYS 
Crystal Growth 

Amorphous AI(Ni) alloy formation by pulsed electron beam 

quenching, 9:43877 (BA;NL) 





ALUMINIUM BASE ALLOYS 
ton I 


Ton Implantation 
Amorphous AI(Ni) alloy formation by pulsed electron beam 
quenching, 9:43877 (BA;NL) 


Amorphous AI(Ni) alloy formation by pulsed electron beam 
quenching, 9:43877 (BA;NL) 
ALUMINIUM COMPOUNDS 


See also ALUMINIUM ARSENIDES 
ALUMINIUM NITRIDES 
ALUMINIUM OXIDES 


Physical Radiation Effects 
Ohmic contacts, irradiation effects, and thin film growth of 
GaAs and Al/sub 1-x/Ga/sub x/As, 9:43976 (R;US) 
ALUMINIUM NITRIDES 
Hot Pressing 
Process for the production of metal nitride sintered bodies and 
resultant silicon nitride and aluminum nitride sintered bodies, 
9:43911 (R;US) 
ALUMINIUM OXIDES 
Electron Spectroscopy 
Influence of specimen thickness on quantitative electron energy 
loss spectroscopy. II, 9:43948 (J;US) 
Fracture Properties 
Transformation toughening of B”-alumina by incorporation of 
zirconia, 9:43949 (J;GB) 
Permeability 
Surface diffusion of high temperature vapors in porous 
alumina, 9:43908 (R;US) 
ALUMINUM 
See ALUMINIUM 
ALVEOLI (PULMONARY) 
See LUNGS 
AMERICIUM 
Chemical State 
Americium thermodynamic data for the EQ3/6 database, 
9:44077 (R;US) 
Solubility 
Americium thermodynamic data for the EQ3/6 database, 
9:44077 (R;US) 
Solvent Extraction 
Extraction of Am(IID) from nitric acid by octyl(phenyl)-N,N- 
diisobutylcarbamoylmethylphosphine oxide-tri-n-buty] 
phosphate mixtures, 9:44029 (J;US) 
Thermodynamic Properties 
Americium thermodynamic data for the EQ3/6 database, 
9:44077 (R;US) 
AMERICIUM 241 
Excretion 
Removal of Pu and Am from beagles and mice by 3,4,3- 
LICAM(C) or 3,4,3-LICAMS(S), 9:44704 (J;US) 
Radioecological Concentration 
Estimating isotopic ratios, spatial distribution and inventory of 
radionuclides at Nuclear Sites 201, 219 and 221, 9:44545 
(R;US) 
Spatial Distribution 
Estimating isotopic ratios, spatial distribution and inventory of 
radionuclides at Nuclear Sites 201, 219 and 221, 9:44545 
(R;US) 
Tissue Distribution 
Removal of Pu and Am from beagles and mice by 3,4,3- 
LICAM(C) or 3,4,3-LICAMS(S), 9:44704 (J;US) 
AMIDES 
See also ASPARAGINE 
METRIZAMIDE 
Biological Effects 
Further studies on the intermediary metabolism of bone in 
vitro and a monoclonal cell line (MMB-1) derived from 
bone: effects of parathyroid hormone and acetazolamide, 
9:44615 (R;US) 
Chemical Reactions 
Nucleophilic substitution at centers other than carbon. 2. 
Reaction at the chlorine of N-chloroacetanilide with 
substituted phenoxides, 9:44054 (J;US) 
AMINES 
See also CATECHOLAMINES 


CHLORPROMAZINE 
HYDROXYLAMINE 
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Biological Effects 
Analytical chemistry of products from process strategies 
designed to reduce the biological activity of direct coal 
liquefaction materials, 9:42768 (J;US) 
Electron Transfer 
Electron transfer in weakly interacting systems, 9:44047 (J;US) 
Reaction Heat 
Reaction calorimetry for coal chemistry and catalysis. Annual 
report, August 1, 1983-July 30, 1984, 9:42636 (R;US) 
AMINO ACIDS 
Organic acids containing both a basic amino group and an acidic 
carboxyl group. 
See also ASPARAGINE 
DTPA 
GLUTAMIC ACID 
GLYCINE 
HISTIDINE 
LYSINE 
PROLINE 


Chromatin structural changes in synchronized cells blocked in 
early S phase by sequential use of isoleucine deprivation and 
hydroxyurea blockade, 9:44600 (J;US) 

AMINO ALCOHOLS 
See AMINES 
AMINO SUGARS 
See AMINES 
AMINOACETIC ACID 
See GLYCINE 
AMINOGLUTARIC ACID-ALPHA 
See GLUTAMIC ACID 
AMINOGLYCIDES 
See AMINES 
AMINOSUCCINAMIC ACID-ALPHA 
See ASPARAGINE 
AMIPAQUE 
See METRIZAMIDE 
AMMONIA 
Phase Diagrams 
Phase diagram and transition properties of condensed ammonia 
to 10 kbar, 9:43078 (J;US) 
Photolysis 
UV laser photodissociation of molecular ions, 9:44065 (J;US) 
AMP 
Inhibition 
Neuroblastoma membranes inhibit isoproterenol-stimulated rise 
of cAMP in glioma cells (Rats), 9:44596 (J;US) 
ANALYSIS (ACTIVATION) 
See ACTIVATION ANALYSIS 
ANALYSIS (GAS) 
See GAS ANALYSIS 
ANHYDRITE 
Density 

Report of laboratory testing on rock core samples, Mansfield 
No. 1 (PD-4) well, Palo Duro Basin, Texas: unanalyzed data, 
9:42952 (R;US) 

Hardness 

Report of laboratory testing on rock core samples, Mansfield 
No. 1 (PD-4) well, Palo Duro Basin, Texas: unanalyzed data, 
9:42952 (R;US) 

Porosity 

Report of laboratory testing on rock core samples, Mansfield 
No. 1 (PD-4) well, Palo Duro Basin, Texas: unanalyzed data, 
9:42952 (R;US) 

Tensile Properties 

Report of laboratory testing on rock core samples, Mansfield 
No. 1 (PD-4) well, Palo Duro Basin, Texas: unanalyzed data, 
9:42952 (R;US) 

ANIMAL GROWTH 
Temperature Effects 

Effect of cyclic temperature on larvae of marine invertebrates. 

Final technical report, 9:44710 (R;US) 
ANIMALS 
Radiation Monitoring 

Environmental monitoring at the Savannah River Plant. 

Annual report, 1980, 9:44538 (R;US) 
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Environmental monitoring at the Savannah River Plant. 
Annual report, 1982, 9:44539 (R;US) 
ANL 
Computer Networks 
RADS Maintenance Manual for service engineers at ANL, 
9:45282 (R;US) 
Research Programs 
ANL’s materials science and technology program, 9:43832 
(RA;US) 
ANNUAL CYCLE ENERGY SYSTEM 
Field Tests 
HVAC and water heating system field test experiences at the 
Tennessee Energy Conservation in Housing (TECH) 
complex, 9:43604 (R;US) 
ANNUAL LIMIT OF INTAKE 
Comparative Evaluations 
MPC and ALI: their basis and their comparison, 9:44696 
(R;US) 
ANOMALONS 
Nuclear moments and nuclear structure. Annual progress 
report, September 1, 1983-July 31, 1984, 9:45050 (R;US) 
ANTARES FACILITY 
Quality Assurance 
Quality assurance in the Antares laser fusion construction 
project, 9:45246 (R;US) 
ANTENNAS 
Coupling 
Antenna-plasma coupling theory for ICRF heating of large 
tokamaks, 9:45226 (BA;GB) 
ANTHRACENE 
Solvent Properties 
Fischer-Tropsch synthesis in slurry reactor systems. 
report, May 1, 1984-July 31, 1984, 9:43068 (R;US) 
ANTIFERROMAGNETIC MATERIALS 
Order-Disorder Transformations 
Discrete-symmetry breaking and novel critical phenomena in 
an antiferromagnetic planar (XY) model in two dimensions, 
9:45137 (J;US) 
Symmetry Breaking 
Discrete-symmetry breaking and novel critical phenomena in 
an antiferromagnetic planar (XY) model in two dimensions, 
9:45137 (J;US) 
ANTIMONY 
Deposition 
Evidence of deposition of anthropogenic pollutants in remote 
Rocky Mountain lakes, 9:44558 (J;NL) 
Diffusion 
Thermal outgassing of irradiated nuclear fuel: a literature 
review, 9:42968 (R;US) 
Environmental Transport 
Evidence of deposition of anthropogenic pollutants in remote 
Rocky Mountain lakes, 9:44558 (J;NL) 
ANTIMONY ALLOYS 
Nonlinear Optics 
Nonlinear laser melting of indium antimonide and silicon, 
9:43879 (BA;NL) 
Zone Melting 
Nonlinear laser melting of indium antimonide and silicon, 
9:43879 (BA;NL) 
ANTIMONY CHLORIDES 
Neutron Diffraction 
Inelastic neutron scattering from low-frequency (00q) 
longitudinal lattice modes in graphite-SbCl; intercalation 
compounds, 9:44001 (J;US) 
ANTIPROTON BEAMS 
Beam Production 
Pbar Source Group summary, 9:44264 (R;US) 
ANTIREFLECTION COATINGS 
Meetings 
Optical coatings for energy efficiency and solar applications. 
Proceedings of the Seminar, Los Angeles, CA, January 28, 
29, 1982, 9:43119 (B;US) 
ANTRIM SHALES 
See BLACK SHALES 
APARTMENT BUILDINGS 


Efficiency 
Lakeland Wesley Village monitoring results for June 1982-May 
1983, 9:43169 (R;US) 


Passive Solar Heating Systems 
Lakeland Wesley Village monitoring results for June 1982-May 
1983, 9:43169 (R;US) 
Solar Water Heating 
Application of solar technology for service water heating for 
use in three floor apartment house (8 flats) owned by the 
Federal Republic of Germany, 9:43161 (RA;DE;In German) 
Application of solar technology for service water heating for 
use in an apartment house owned by the Federal Republic of 
Germany (3 floors and 20 flats), 9:43162 (RA;DE;In 
German 


) 

Application of solar technology for service water heating for 
use in an it house owned by the Federal Republic of 
Germany (51 flats), 9:43163 (RA;DE;In German) 

Lakeland Wesley Village monitoring results for June 1982-May 
1983, 9:43169 (R;US) 

Solar domestic water pre-heating for the Downtowner 
Retirement Apartments. Final report, 9:43147 (R;US) 

Solar heating device for service water heating combined with 
a conventional heating system, warm water supply for 55 
apartments and a canteen for 100 persons (full board), 
9:43158 (RA;DE;In German) 

Solar service hot water device combined with a conventional 
heating system (gas). Service hot water supply for use in 19 
apartments and 26 flats, 9:43159 (RA;DE;In German) 

Ventilation 
Ventilation in commercial buildings, 9:43610 (R;US) 
APATITES 
Physical Radiation Effects 
Radiation damage in apatite, 9:43969 (RA;AT) 
APPARATUS 
See EQUIPMENT 
APPLICATORS (RADIOTHERAPY) 
See RADIATION SOURCES 
APPROXIMATION (BOHR) 
See NILSSON-MOTTELSON MODEL 
AQUATIC ECOSYSTEMS 
See also WETLANDS 
Mathematical Models 
Simulation experiments comparing alternative process 
formulations using a factorial design, 9:44550 (R;US) 
AQUATIC ORGANISMS 
Unspecified biota characteristic of aquatic ecosystems. 
See also FISHES 
Metabolism 

Influence of dissolved humic materials on carbon assimilation 
and alkaline phosphatase activity in natural algal-bacterial 
assemblages, 9:44552 (J;GB) 

AQUEOUS HUMOR 
See EYES 
AQUIFERS 
Radionuclide Migration 

Hydrologic conditions at the Idaho National Engineering 

Laboratory, Idaho: 1979-1981 update, 9:44559 (R;US) 
Recharge 

Estimation of recharge in a small southern Arizona basin by 
means of hydrological, hydrochemical, and environmental 
isotope data. Completion report, 9:44751 (R;US) 

Sensible Heat Storage 

Control of the movement of a fluid plume by injection and 

production procedures, 9:43486 (BA;US) 
Temperature Gradients 

Groundwater heat-pump systems. Pt. 4. Thermal conditions in 
the groundwater bearing layers utilized by groundwater heat 
pumps, 9:43618 (R;DK;In Danish) 


Interpretation of earth tide response of three deep, confined 
aquifers, 9:43181 (J;US) 
Water Tables 
Interpretation of earth tide response of three deep, confined 
aquifers, 9:43181 (J;US) 
ARAMIDS 
Chemiluminescence 
Chemiluminescence of polymers: applications to weapons 
materials, 9:43959 (J;NL) 





Summary of national and international fuel cycle and 
radioactive waste management programs, 1984, 9:42969 
(R;US) 

ARGENTINE REACTOR RA-2 
See RA-2 REACTOR 
ARGON 
Collisions 

Effect of ion sputtering on interface chemistry and electrical 
properties of an GaAs (100) Schottky contacts, 9:44940 
(R;US) 

ARGON 40 REACTIONS 
Fission 
Fission-fragment angular distributions, 9:45097 (J;US) 


Evidence against “anomalon” production in high-energy 
heavy-ion collisions, 9:45062 (J;US) 
Fusion Reactions 
Production of heavy nuclei in *°Ar-induced fusion reactions, 
9:45075 (R;DE;In German) 
ARGONNE NATIONAL LABORATORY 
See ANL 
ARMF-1 REACTOR 
Precise measurement of fuel content of irradiated and 
nonirradiated materials, 9:44020 (R;US) 
ARMY PERSONNEL 
See MILITARY PERSONNEL 
AROMATIC ACIDS 
See CARBOXYLIC ACIDS 
AROMATIC COMPOUNDS 
See AROMATICS 
AROMATICS 


See also BENZENE 
CONDENSED AROMATICS 
PHENOLS 
POLYCYCLIC AROMATIC HYDROCARBONS 
TETRALIN 


Alkylation 
Studies of metal ammonia interactions with aromatic substrates. 
Progress report, January 1, 1982-December 31, 1984, 9:44051 
(R;US) 
Chemical Composition 
The impact of oil aromaticity on carbon dioxide flooding, 
9:42799 (J;US) 
Reduction 
Studies of metal ammonia interactions with aromatic substrates. 
Progress report, January 1, 1982-December 31, 1984, 9:44051 
(R;US) 
Structural Chemical Analysis 
Studies of metal ammonia interactions with aromatic substrates. 
Progress report, January 1, 1982-December 31, 1984, 9:44051 


Software for event oriented processing on multiprocessor 
systems, 9:44293 (R;US) 


Use of monitors in Pascal on the Lemur: a tutorial on the 
barrier, self-scheduling FOR-loop, and askfor monitors, 
9:45281 (R;US) 

Synchronization 

Use of monitors in FORTRAN: a tutorial on the barrier, self- 

scheduling DO-loop, and askfor monitors, 9:45280 (R;US) 
ARSENATES 

Specific compounds should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 

Intestinal Absorption 

Molecular mechanisms of the epithelial transport of toxic metal 
ions, particularly mercury, cadmium, lead, arsenic, zinc and 
copper. Comprehensive progress report, January 1, 1982- 
August 31, 1984, 9:44713 (R;US) 

ARSENIC 
Activation Analysis 

Neutron activation measurements of As and Ga loss during 

transient annealing of GaAs, 9:44007 (BA;NL) 
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Deposition 
Evidence of deposition of anthropogenic pollutants in remote 
Rocky Mountain lakes, 9:44558 (J;NL) 
Environmental Transport 
Evidence of deposition of anthropogenic pollutants in remote 
Rocky Mountain lakes, 9:44558 (J;NL) 
Losses 
Neutron activation measurements of As and Ga loss during 
transient annealing of GaAs, 9:44007 (BA;NL) 
Metabolism 
Metabolism of arsenite and arsenate by the rat, 9:44716 (R;US) 
Quantitative Chemical Analysis 
Oil shale process chemistry as related to potential pollutants 
such as arsenic and sulfur. Final report, June 1, 1982-June 
30, 1983, 9:42913 (R;US) 
Tissue Distribution 
Metabolism of arsenite and arsenate by the rat, 9:44716 (R;US) 
Toxicity 
Metabolism of arsenite and arsenate by the rat, 9:44716 (R;US) 
ARSENIC IONS 
Activation Energy 
Arsenic implant activation and redistribution in P-type silicon 
induced by pulsed electron beam annealing, 9:43936 
(BA;NL) 
ARTIFICIAL INTELLIGENCE 
Real Time Systems 
Real-time planning by an intelligent robot, 9:44131 (R;US) 
ASHES 
See also FLY ASH 
Activation Analysis 
Experience with a coal elemental analyzer at the Homer City 
Coal Cleaning Plant, 9:42641 (RA;US) 
Principles and applications of continuous coal analysis, 9:42638 
(RA;US) 
Chemical Analysis 
Combustion, heat transfer, pollutant emission, and ash 
deposition characteristics of concentrated Coal-Water 
Slurries. Interim report, Phase I, 9:42764 (R;US) 
Chemical Composition 
Effect of feed coal variation on demonstration plant 
performance, 9:42576 (R;US) 
Industrial utilization of coal-liquid mixtures, 9:42758 (RA;US) 
Mineral matter composition and economic considerations in 
coal beneficiation for CWM, 9:42727 (RA;US) 
Deposition 
Fouling of convective heat exchangers in an MHD steam 
plant, 9:43574 (J;US) 
Turbulent coal flames; fluidized-bed coal combustion, 9:42760 
(R;US) 
Particle Size 
Fouling of convective heat exchangers in an MHD steam 
plant, 9:43574 (J;US) 
Scanning Electron Microscopy 
Turbulent coal flames; fluidized-bed coal combustion, 9:42760 
(R;US) 
Transportation Systems 
Experience with bed ash transfer systems to June 1983, 9:44134 
(R;US) 
Waste Product Utilization 
Co-utilization of pulverized coal ash and flue gas scrubber 
sludge, 9:42657 (R;US) 
Value derivable from coal waste by entrained-flow 
combustion, 9:42759 (RA;US) 
ASPARAGINE 
Biochemistry 
Effects of unilateral nephrectomy on erythrocytosis and 
arteriosclerosis induced in rats by intrarenal injection of 
nickel subsulfide, 9:44733 (J;DE) 
ASPARAGINE-BETA 
See ASPARAGINE 
ASPARAMIDE 
See ASPARAGINE 
ASTROPHYSICS 
Research Programs 
NORDITA report 1981, 9:44875 (R;DK;In Danish) 
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Research in nuclear astrophysics: stellar collapse and 
supernovae. Progress report, 9:44764 (R;US) 
ATLANTIC OCEAN 
See also NEW YORK BIGHT 
ORTH SEA 


Resource Assessment 
US Geological Survey program of offshore resource and 
geoenvironmental studies, Atlantic-Gulf of Mexico regi 
from September 1, 1976 to December 31, 1978, 9:43537 
(R;US) 
ATMOSPHERIC CHEMISTRY 
Mathematical Models 
Simulation of trace-element distributions in the atmosphere 
with the aid of one- and two-dimensional model calculations, 
9:44493 (R;DE;In German) 
Tracer Ti 
Use of tracers for the study of atmospheric chemical and 
physical transformation processes, 9:44471 (R;US) 
ATMOSPHERIC CIRCULATION 
Simulation 
Towing tank studies of stratified flow over ridges and valleys, 
9:44460 (R;US) 
Tracer Techniques 
New physical Lagrangian tracer, 9:44497 (R;US) 
ATOM COLLISIONS 


See also ION-ATOM COLLISIONS 
PHOTON-ATOM COLLISIONS 


Charge Exchange 
Polarization of fast atomic beams by “collisional pumping”: A 
proposal for production of intense polarized beams, 9:44956 
(J;US) 
ATOMIC BEAMS 
Momentum Transfer 
Effects of neutral beam injection on impurity transport in 
tokamaks, 9:45173 (J;US) 
ATOMIC CLOCKS 
Radiation Hardening 
Radiation hardness of Efratom M-100 rubidium frequency 
standard, 9:44425 (R;US) 
ATOMIC CLOUDS 
See RADIOACTIVE CLOUDS 
ATOMIC ENERGY ACT 
Amendments 
Nuclear licensing reform. Hearings before the Subcommittee 
on Energy and the Environment, House of Representatives, 
Ninety-Eighth First Session on H.R. 2511 and 
H.R. 2512, June 9 and 30, 1983, 9:43286 (B;US) 
ATOMIC ENERGY OF CANADA LTD 
See AECL 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC FLUORESCENCE SPECTROSCOPY 
See FLUORESCENCE SPECTROSCOPY 
ATOMIC PHYSICS 
Use only for indexing articles of very broad coverage, such as 
annual reviews, text books, etc. 
Meetings 
SASP ‘84: symposium on atomic and surface physics. 
Contributions, 9:44928 (R;AT) 
ATTACHED GREENHOUSES 
Construction 


Fort Laramie Community Greenhouse. Final report, 9:43149 
(R;US) 
AUDITS 
Optimization 
Toward better audit/appraisal systems, 9:43021 (J;US) 
AURORAE 
El 
Modelling of auroral electrodynamical processes: 
Magnetosphere to mesosphere. Final Saeent Report, 9:44897 (R;US) 


Study plasma interactions in the auroral ionosphere. Final 
report, 9:44906 (R;US) 
Ion Density 
Study of the atmosphere and i using satellite 
observations of 300-1400 Ang airglow. Final report, 9:44905 
(R;US) 


AURORAL SUBSTORMS 
See MAGNETIC BAYS 
AUSTENITIC STEELS 
Prior to February, 1978 STEELS and AUSTENITE were used to 
index this concept. 
Ton Implantation 
Trapping and surface recombination of ion-implanted 
deuterium in stainless steel, 9:43860 (J;US) 
Sorptive Properties 
Trapping and surface recombination of ion-implanted 
deuterium in stainless steel, 9:43860 (J;US) 
AUSTRALIA 
See also QUEENSLAND 
Radioactive Waste Management 
Summary of national and international fuel cycle and 
radioactive waste management programs, 1984, 9:42969 
(R;US) 
AUSTRIA 
Electric Power 
Operational statistics. Generation and consumption of electric 
energy in Austria 1982. Pt. 1, 9:43565 (R;AT;In German) 
Electric Power Industry 
Verbundgesellschaft - annual report 1982, 9:43564 (R;AT;In 
German) 
Energy Consumption 
of electric 


statistics. Generation and consumption 
energy in Austria 1982. Pt. 1, 9:43565 (R;AT;In German) 
Energy Supplies 
Operational statistics. Generation and consumption of electric 
energy in Austria 1982. Pt. 1, 9:43565 (R;AT;In German) 
Verbundgesellschaft - annual report 1982, 9:43564 (R;AT;In 
German) 
Radiation Monitoring 
Austrian surveillance system for environmental radioactivity, 
9:44506 (RA;AT) 
AUTOMOBILE EFFICIENCY STANDARDS 


See AUTOMOBILES 
STANDARDS 


AUTOMOBILE INDUSTRY 
See AUTOMOTIVE INDUSTRY 
AUTOMOBILES 
See also TAXICABS 
Automation 
ISATA 82. Vol. 1, 9:44112 (R;DE) 
Computer-Aided Design 

Applications of technology in automotive 
manufacturing, 9:44114 (RA;DE) 

CASS-system, 9:43796 (RA;DE) 

Computer aided vibration measurement and display, 9:43759 
(RA;DE) 

ISATA 82. Vol. 1, 9:44112 (R;DE) 

Patterns and program pack in elastodynamics of motor vehicle 
transmission system, 9:43797 (RA;DE) 

Computer-Aided 
ISATA 82. Vol. 1, 9:44112 (R;DE) 
Energy Conservation 

Measurement of brake specific fuel consumption under real 
traffic conditions and the application of the results for engine 
optimization, 9:43758 (RA;DE) 

Fuel Consumption 

Consumption and efficiency of automobiles, 9:43802 (R;BE;In 
French) 

Measurement of brake specific fuel consumption under real 
traffic conditions and the application of the results for engine 
optimization, 9:43758 (RA;DE) 

Interferometry 

Engine inlet and exhaust valve head stiffness measurements 

using laser interferometry, 9:44228 (RA;DE) 


Manufacturing 
Applications of group technology in automotive 
Solaiianing. 04 9:44 14 (RA;DE) 
Measuring Methods 
Engine inlet and exhaust valve head stiffness measurements 
using laser interferometry, 9:44228 (RA;DE) 





Mechanical Vibrations 
Computer aided vibration measurement and display, 9:43759 
(RA;DE) 
Noise Pollution Abatement 
Computer aided vibration measurement and display, 9:43759 
(RA;DE) 


Measurement of brake specific fuel consumption under real 
traffic conditions and the application of the results for engine 
optimization, 9:43758 (RA;DE) 

Safety 

ISATA 82. Vol. 1, 9:44112 (R;DE) 

Test aided computer prediction of passenger car side impact, 
9:44227 (RA;DE) 

Surveillance 

Vehicle SNM monitors: Results of an evaluation, 9:43030 

(J;US) 
AUTOMOTIVE FUELS 
Evaluation 

Evaluation of dissociated and steam-reformed methanol as 

automotive engine fuels, 9:43809 (R;US) 
AUTOMOTIVE INDUSTRY 
Automation 

Applications of group technology in automotive 
manufacturing, 9:44114 (RA;DE) 

Identifying car-bodies through bar-coding, 9:44122 (RA;DE) 

Programmable remote identification, 9:44123 (RA;DE) 

Programming, launching and production control system, 
9:44120 (RA;DE) 

Computer-Aided Design 

Development of CAE at IVECO, 9:44115 (RA;DE) 

Improving production control within the automotive industry, 
9:43755 (RA;DE) 

Computerized Simulation 

Improving production control within the automotive industry, 

9:43755 (RA;DE) 
Computers 

Computer aided experiment system for engine development 

and evaluation, 9:43764 (RA;DE) 
Control Systems 

Identifying car-bodies through bar-coding, 9:44122 (RA;DE) 

Improving production control within the automotive industry, 
9:43755 (RA;DE) 

Programmable remote identification, 9:44123 (RA;DE) 

Real time production control in the automotive industry, 
9:44121 (RA;DE) 

Data Acquisition 
Programmable remote identification, 9:44123 (RA;DE) 
Economic Analysis 

Applications of group technology in automotive 

manufacturing, 9:44114 (RA;DE) 
Internal Combustion Engines 

Computer aided experiment system for engine development 

and evaluation, 9:43764 (RA;DE) 
Production 

Identifying car-bodies through bar-coding, 9:44122 (RA;DE) 

Improving production control within the automotive industry, 
9:43755 (RA;DE) 

Programming, launching and production control system, 
9:44120 (RA;DE) 

Real time production control in the automotive industry, 
9:44121 (RA;DE) 

Productivity 

Improved working conditions and productivity, 9:45270 

(RA;DE) 
Robots 

Future use of robots in the automotive industry, 9:44113 

(RA;DE) 
Working Conditions 

Improved working conditions and productivity, 9:45270 

(RA;DE) 
AUTORADIOGRAPHY 
Camera Tubes 

Electronic autofluorography: principles, problems, and 

prospects, 9:44338 (R;US) 
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Dynamic computer simulation of the SRC-I demonstration 
plant hydrogen loop system. Volume 2. Appendix, 9:42573 
(R;US) 

Dynamic computer simulation of the SRC-I demonstration 
plant hydrogen loop system. Vol. 1, 9:42572 (R;US) 

Control Systems 

Dynamic computer simulation of the SRC-I demonstration 
plant hydrogen loop system. Volume 2. Appendix, 9:42573 
(R;US) 

Dynamic computer simulation of the SRC-I demonstration 
plant hydrogen loop system. Vol. 1, 9:42572 (R;US) 

AVIATION FUELS 
Flight Testing 
Alternative fuels for general aviation, 9:43810 (R;US) 


BACTERIA 


See also DESULFOVIBRIO 
ESCHERICHIA COLI 
HAEMOPHILUS 
METHANOGENIC BACTERIA 
STREPTOCOCCUS 


Comparative Evaluations 
The transport of bacteria in porous media and its significance 
in microbial enhanced oil recovery, 9:42802 (J;US) 
Infectivity 
Basis for the competitiveness of rhizobium japonicum in 
nodulation of soybean. Final progress report, 9:44638 (R;US) 
Mass Transfer 
The transport of bacteria in porous media and its significance 
in microbial enhanced oil recovery, 9:42802 (J;US) 
Metabolism 
Metabolism of fatty acids by Syntrophomonas wolfei. Progress 
report, March 15, 1983-July 15, 1984, 9:44639 (R;US) 
Peptostreptococcus productus strain that grows rapidly with 
CO as the energy source, 9:44642 (J;US) 
Morphology 
Peptostreptococcus productus strain that grows rapidly with 
CO as the energy source, 9:44642 (J;US) 
BAG MODEL 
Three nucleon interaction in a quark cluster model, 9:45086 
(R;DE) 
BAGHOUSES 
Performance 
Baghouse Test Program. Final report, 9:42651 (R;US) 
Testing 
Baghouse Test Program. Final report, 9:42651 (R;US) 
BALLASTS 
Performance 
Fluorescent fixtures and ballasts, 9:43623 (R;US) 
BALLOONS 


New physical Lagrangian tracer, 9:44497 (R;US) 


See COMMERCIAL BUILDINGS 
BARIUM 
Diffusion 
Thermal outgassing of irradiated nuclear fuel: a literature 
review, 9:42968 (R;US) 
BARSTOW SOLAR PILOT PLANT 
10-MW solar central receiver pilot plant at Barstow, California. 
Heliostats 
10 MWe solar thermal central receiver pilot plant. Collector 
subsystem functional test plan, 9:43133 (R;US) 
10 MWe solar pilot plant. Collector subsystem integrated 
acceptance test plan, 9:43134 (R;US) 
10 MWe Solar Pilot Plant heliostat installation instructions, 
9:43131 (R;US) 
Meteorology 
Solar One solar thermal central receiver pilot plant 1983 
meteorological data report, 9:43139 (R;US) 
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Mirrors 
Assembly canting fixture operations: Phase 2. Revision 2, 
9:43135 (R;US) 
Tower Focus Collectors 
10 ME/sub e/ solar thermal central receiver pilot plant. Phase 


II. Acceptance plan, 9:43132 (R;US) 
BARYON NUMBER 


Grand unified theories and the origin of the baryon 
asymmetry, 9:44889 (J;US) 
BARYON NUMBER 2 RESONANCES 
See DIBARYON RESONANCES 
BARYONS 


See also HYPERONS 
NUCLEONS 


Rest Mass 
Meson and baryon masses for light Kogut-Susskind quarks on a 
large lattice . Pt. 2, 9:45006 (R;DE) 
BASALT 
Sorptive Properties 
Progress in evaluation of radionuclide geochemical information 
developed by DOE high-level nuclear waste repository site 
projects: report for October-December 1983, 9:42993 (R;US) 
BATTELLE oE PACIFIC NORTHWEST LABORATORIES 
Criticality 
Criticality safety audit and review practices within PNL, 
9:43018 (J;US) 
BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BATTERIES (ISOTOPIC) 
See RADIOISOTOPE BATTERIES 
BATTERY SEPARATORS 
Hydrodynamics 
Activation parameters of flow through battery separators, 
9:43493 (R;US) 
BEAM BENDING MAGNETS 
Fabrication 
LAMPF transition-region mechanical fabrication, 9:44315 
(R;US) 
BEAM DUMPS 
Fabrication 
Fabrication of copper alloy beam dumps, 9:43823 (RA;US) 
BEAM DYNAMICS 
Computerized Simulation 
Energetic electrons in the Pulselac-C accelerator, 9:44282 
(R;US) 
BEAM FOCUSING MAGNETS 
Fabrication 
LAMPF transition-region mechanical fabrication, 9:44315 
(R;US) 
BEAM INJECTION HEATING 
Cluster Beams 
Results of research and development works of the Institute for 
Nuclear Engineering in 1982, 9:45273 (R;DE;In German) 
BEAM OPTICS 


Determination of strong-focusing channel acceptance, 9:44276 
(RA;UA;In Russian) 
BEAM-FOIL SPECTROSCOPY 
See ION SPECTROSCOPY 
BEAM-GAS SPECTROSCOPY 
See ION SPECTROSCOPY 
BEAMS (STRUCTURAL) 
See STRUCTURAL BEAMS 
BEARINGS 
Tribology 
Surface topographical changes measured by phase-locked 
interferometry. Final report, 9:44129 (R;US) 
BELGIUM 


Combined heat and electricity production: technical 
possibilities, outlook and obstacles, 9:43723 (R;BE;In French) 

Energy Balance 

Belgium - energy situation 1982, 9:43510 (R;DE;In German) 
Energy Policy 

Belgium - energy situation 1982, 9:43510 (R;DE;In German) 
Energy Supplies 
Belgium - energy situation 1982, 9:43510 (R;DE;In German) 


BERKELEY BEVALAC 
Hydrogen Transfer 


Radioactive Waste 
Summary of national and international fuel cycle and 
radioactive waste management programs, 1984, 9:42969 
(R;US) 
BELT CONVEYORS 
Fire Extinguishers 
Fire protection for mine conveyors, 9:42673 (RA;US) 
Fires 


Fire protection for mine conveyors, 9:42673 (RA;US) 
Materials 
Fire protection for mine conveyors, 9:42673 (RA;US) 
BELT PINCH 


Acoustic Heating 
Magnetoacoustic heating and FCT-equilibria in the belt pinch, 
9:45162 (R;DE;In German) 
Beta Ratio 
ic heating and FCT-equilibria in the belt pinch, 
9:45162 (R;DE;In German) 
BENCHMARKS 
Interlaboratory Comparisons 
Testing ENDF/B-V data for thermal reactors, 9:43298 (R;CA) 
BENTONITE 
Sorptive Properties 
Sorption of strontium, cesium, nickel, iodine and carbon in 
crushed rock-betonite aggregates, 9:42983 (R;FI;In Finnish) 
Thermal Conductivity 
Buffer Mass Test - thermal calculations for the high 
temperature test, 9:42973 (R;SE) 
Thermal conductivity and thermal diffusivity of highly 
compacted bentonite, 9:44758 (R;SE) 
Thermal Diffusivity 
Thermal conductivity and thermal diffusivity of highly 
compacted bentonite, 9:44758 (R;SE) 
BENZENE 
Ecological Concentration 
Residential measurements of high volatility organics and their 
sources, 9:44476 (R;US) 


Track effects in radiation chemistry: core processes in heavy- 
particle tracks as manifest by the He yield in benzene 
radiolysis, 9:44071 (J;US) 

Raman Spectroscopy 

Surface enhancement of coherent anti-Stokes Raman scattering 

by colloidal spheres, 9:44059 (J;US) 
Vapors 
Residential measurements of high volatility organics and their 
sources, 9:44476 (R;US) 
BENZOPYRENE 
Biochemical Reaction Kinetics 
Quantifying benzo[a]pyrene binding to DNA by fluorescent 
analysis, 9:44734 (BA;US) 
Excretion 
Effect of particle association on the biological fate of inhaled 
organic pollutants, 9:44735 (BA;US) 
Fluorescence Spectroscopy 
Quantifying benzo[a]pyrene binding to DNA by fluorescent 
analysis, 9:44734 (BA;US) 
Liquid Column Chromatography 
Quantifying benzo[a]pyrene binding to DNA by fluorescent 
analysis, 9:44734 (BA;US) 
Lung Clearance 
Effect of particle association on the biological fate of inhaled 
organic pollutants, 9:44735 (BA;US) 
Activation 


Quantifying benzo[a]pyrene binding to DNA by fluorescent 
analysis, 9:44734 (BA;US) 
BENZOTHIOPHENES 
See THIONAPHTHENES 
BENZYL RADICALS 
Transfer 
The ortho-allylbenzyl radical: A sensitive procedure for the 
assessment of hydrogen donor solvent reactivity, 9:42621 
G;US) 
BERKELEY BEVALAC 
See BEVALAC 





BERYLLIUM 9 TARGET 
Electron Reactions 
Measurements of the A dependence of deep-inelastic electron 
scattering from nuclei, 9:44995 (J;US) 
Proton Reactions 
Nuclear moments and nuclear structure. Annual progress 
report, September 1, 1983-July 31, 1984, 9:45050 (R;US) 
BERYLLIUM ALLOYS 
Electrical Properties 
Properties of beryllium copper Alloy C17510, 9:43817 
(RA;US) 
Mechanical Properties 
Properties of beryllium copper Alloy C17510, 9:43817 
(RA;US) 


Properties 

Properties of beryllium copper Alloy C17510, 9:43817 

(RA;US) 
BETA BEAMS (ELECTRONS) 
See ELECTRON BEAMS 
BETA BEAMS (POSITRONS) 
See POSITRON BEAMS 
BETA DECAY 
For neutron and nuclear decay. 
Codes 

FISSPROD-3. An expanded fission product accumulation 

program using ENDF/B-V decay data, 9:43296 (R;CA) 
Data Compilation 
FISSPROD-3. An expanded fission product accumulation 
program using ENDF/B-V decay data, 9:43296 (R;CA) 
BETA DETECTION 
Ionization Chambers 
Electrets for 8 radiation detection, 9:44395 (RA;US) 
BETA DOSIMETRY 

Applied technique for estimating the relative tissue dose 
equivalent is mixed B-y radiation fields, 9:45130 (RA;US) 

Beta particle measurement and dosimetry at NRC-licensed 
facilities, 9:43235 (R;US) 

Commentary on 8 dosimetry methods and associated 
misconceptions, 9:44401 (RA;US) 

Computer code for calculating 8 spectra and energy 
deposition, 9:45127 (RA;US) 

Dosimetry technique for 8 radiation fields in the nuclear 
power industry: a progress report, 9:44407 (RA;US) 

Generalized concept for the estimation of body dose of 
radiation workers exposed to external B rays, 9:44693 
(RA;US) 

Ideal 8 personnel dosimeter, 9:44402 (RA;US) 

Need and practice of 8 dosimetry in personnel monitoring, 
9:44389 (RA;US) 

Physics and mathematics of 8-particle dosimetry for radiation 
protection, 9:45122 (RA;US) 

Practical method for evaluating 8 dose from radioactive 
contamination on skin, 9:45131 (RA;US) 

Simple system for improved B dosimetry, 9:44409 (RA;US) 

Calibration Standards 

Current status of personnel monitoring for B particles, 9:44390 
(RA;US) 

Standardization and calibration in 8 dosimetry, 9:45129 
(RA;US) 

Computer Codes 

New Monte Carlo transport code for beta dosimetry, 9:44359 
(RA;AT) 

Condenser Ionization Chambers 

Review of techniques and detectors used in instruments for 
field measurement of B doses and dose rates, 9:44385 
(RA;US) 

Use of large energy spatial equilibrium £8 plaques as calibration 
sources for personnel dosimetry and survey meters, 9:44382 
(RA;US) 

Depth Dose Distributions 

Electron fluence to dose equivalent conversion factors 
calculated with EGS3 for electrons and positrons with 
energies from 100 keV to 20 GeV, 9:45126 (RA;US) 

Influence of the air-tissue boundary on the depth dose 
distribution of 8 radiation, 9:45125 (RA;US) 


ERA-9/21/ 98S 


Dose Rates 

Evaluation of B-ray dose to the skin for I-131 exposures: a 

comparison of different models, 9:45128 (RA;US) 
Dosemeters 

8B measurements in a photon field, 9:44386 (RA;US) 

Review of techniques and detectors used in instruments for 
field measurement of B doses and dose rates, 9:44385 
(RA;US) 

Extrapolation Chambers 

Properties of a commercial extrapolation chamber in 8 

radiation fields, 9:44384 (RA;US) 
Ge Semiconductor Detectors 

Application of B spectroscopy to 8 dosimetry research, 

9:44387 (RA;US) 
Geiger-Mueller Counters 

Response of selected survey instruments to various types and 

energies of B radiation, 9:44388 (RA;US) 
Ionization Chambers 

Response of selected survey instruments to various types and 

energies of B radiation, 9:44388 (RA;US) 
Scintillation Counters 

Application of B spectroscopy to 8 dosimetry research, 
9:44387 (RA;US) 

Review of techniques and detectors used in instruments for 
field measurement of 8 doses and dose rates, 9:44385 
(RA;US) 

Standards 

Regulatory considerations in 8 measurements, 9:44400 

(RA;US) 
Thermoluminescent Dosemeters 

B-particle response of the Three Mile Island personal 
dosimeter, 9:44399 (RA;US) 

B radiation detection with ultra thin thermoluminescent 
samples, 9:44381 (RA;US) 

B ray dosimetry measurements using the lucite 8 ray dosimetry 
platform (LBIP), 9:44383 (RA;US) 

Application of 8 spectroscopy to B dosimetry research, 
9:44387 (RA;US) 

Development of a laser-heated TLD reader, 9:44391 (RA;US) 

Development of a multi-element thermoluminescent dosimeter 
at the Three Mile Island nuclear station, 9:44398 (RA;US) 

Dosimeter response prediction and development of surface 
effect dosimeters, 9:44396 (RA;US) 

Importance of skin doses at the Ringhals Nuclear Power Plant, 
9:44406 (RA;US) 

Improved B dosimetry techniques at the Fort Calhoun Nuclear 
Station, 9:44405 (RA;US) 

New TLD methodology for personnel 8 ray dosimetry, 
9:44393 (RA;US) 

New type of TL dosemeters for personnel beta dosimetry, 
9:44690 (RA;AT) 

Radiation protection monitoring for B-radiation at the Julich 
Nuclear Research Centre, 9:44404 (RA;US) 

Responses of portable instruments and personnel dosimeters in 
typical PWR £ radiation fields, 9:44410 (RA;US) 

Study of graphite-mixed and boron-diffused TLDs for skin 
dose assessment, 9:44394 (RA;US) 

Thermally stimulated exoelectron emission from lithium 
fluoride for 8 and y dosimetry, 9:44392 (RA;US) 

Use of CaF2:Dy (TLD-200) in 8 dosimetry, 9:44397 (RA;US) 

Use of large energy spatial equilibrium 8 plaques as calibration 
sources for personnel dosimetry and survey meters, 9:44382 
(RA;US) 

Use of multi-element TL dosimeters for 8 and mixed B/y 
personnel monitoring, 9:44408 (RA;US) 


BETA PARTICLES 


Emitted by nuclei. 
Charged-Particle Transport 
Monte Carlo program for the transport of 8-particles through 
layers of different materials, 9:45124 (RA;US) 
Spatial Dose Distributions 
B spectra and tables of B-ray dose distributions, 9:45123 
(RA;US) 
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BETTIS 
Radiation Monitoring 
Annual effluent and environmental monitoring report for 
Calendar Year 1983, 9:44523 (R;US) 
BEVALAC 
Hilacs 
High energy nuclear beams at Berkeley - present and future 
possibilities, 9:44322 (J;NL) 
BILE DUCTS 
See BILIARY TRACT 
BILIARY TRACT 
Biomedical Radiography 
Ultrasonography, computer a and transparietal 
cholangiography in diagnosis of pancreatobiliary disease, 
9:44624 (RA;CS;In Czech) 
Computerized Tomography 
Ultrasonography, computer tomography and transparietal 
cholangiography in diagnosis of pancreatobiliary disease, 
9:44624 (RA;CS;In Czech) 
BINARY ALLOY SYSTEMS 
Physical Properties 
Interpretation of structure functions in quenched binary alloys, 
9:43895 (J;US) 
ion 
Interpretation of structure functions in quenched binary alloys, 
9:43895 (J;US) 
BINARY MIXTURES 
Thermodynamic Properties 
Phase equilibrium in coal liquefaction processes. Final report, 
9:42594 (R;US) 
BINARY STARS 
Collisions 
Computer simulations of gravitational encounters between 
pairs of binary star systems, 9:44865 (R;US) 
Cosmic X-Ray Sources 
Infrared and optical pulsations from HZ hercules and possible 
3.5 second infrared pulsations from IE 2259+ 586, 9:44883 
(J;US) 
Infrared Spectra 
Infrared and optical pulsations from HZ hercules and possible 
3.5 second infrared pulsations from IE 2259+ 586, 9:44883 
(J;US) 
Polarization 
Circular polarimetry of the magnetic compact binary AM 
Herculis, 9:44856 (R;FI) 
Pulsations 
Infrared and optical pulsations from HZ hercules and possible 
3.5 second infrared pulsations from IE 2259+ 586, 9:44883 
(J;US) 
Spectrophotometry 
Circular polarimetry of the magnetic compact binary AM 
Herculis, 9:44856 (R;FI) 
Star Evolution 
Supernovae in cataclysmic variable systems and the formation 
of low-mass x-ray binaries, 9:44881 (J;US) 
Star Models 
Supernovae in cataclysmic variable systems and the formation 
of low-mass x-ray binaries, 9:44881 (J;US) 
Visible Spectra 
Infrared and optical pulsations from HZ hercules and possible 
3.5 second infrared pulsations from IE 2259+ 586, 9:44883 
(J;US) 
X-Ray Spectra 
Models of the hard X-ray spectrum of AM Herculis and 
implications for the accretion rate, 9:44840 (R;US) 
BIOGAS 
See METHANE 
BIOLOGICAL DOSEMETERS 
Biological dosimetry. Recent advances and trends for the 
future, 9:44685 (RA;AT) 
Haptoglobin (Hp) and professional irradiation, 9:44688 
AT) 
Evaluation 
Use of peripheral blood mononuclear cell prematurely 
condensed chromosomes for biological dosimetry, 9:44700 
(J;US) 


BISMUTH GERMANATES 
Optical Properties 


BIOLOGICAL INDICATORS 
Haptoglobin (Hp) and professional irradiation, 9:44688 
;AT) 


(RA;A 
BIOLOGICAL RADIATION EFFECTS 
See also RADIATION INJURIES 
Research Programs 
report, Health Sciences Division: 1982 July 1- 
September 30, 9:45114 (R;CA) 
BIOLOGICAL REACTORS 
See BIOREACTORS 
BIOLOGY 
Research 
Biomedical research publications, 1982-1983. Final Report, 
9:44589 (R;US) 
BIOLUMINESCENCE 
Research Programs 
Development and applications of photosensitive device systems 
to studies of biological and organic materials. Progress 
report, 9:44594 (R;US) 
BIOMASS 
Current alternative energy research and development in 
Illinois, 9:43552 (R;US) 


Energy from biomass: a current awareness bulletin. Sample, 
9:43090 (R;US) 
BIOREACTORS 
Prior to March 1983 this concept was indexed to CHEMICAL 
REACTORS. 
Construction 
Construction and 
digester, 9:43074 (J;US) 
Design 
Construction and operation of a low-cost poultry waste 
digester, 9:43074 (J;US) 
BIPYRIDINES 
Electron Transfer 
Electron transfer in weakly interacting systems, 9:44047 (J;US) 
BIRDS 


of a low-cost poultry waste 


Seasonal abundance and habitat-use patterns of coastal bird 


on Padre and M Island barrier beaches 
(following the Ixtoc I oil spill), 9:44535 (R;US) 
Spatial Distribution 
Seasonal abundance and habitat-use patterns of coastal bird 
populations on Padre and Mustang Island barrier beaches 
(following the Ixtoc I oil spill), 9:44535 (R;US) 


Seasonal abundance and habitat-use patterns of coastal bird 
populations on Padre and Mustang Island barrier beaches 
(following the Ixtoc I oil spill), 9:44535 (R;US) 


Surface Properties 
Interaction of Cl. with Bi(0001): incipient BiCls formation and 
decomposition, 9:44048 (J;NL) 
BISMUTH 208 TARGET 
Oxygen 16 Reactions 
Back et al. respond, 9:45080 (J;US) 
BISMUTH 209 TARGET 
Neon 20 Reactions 
Fission-fragment angular distributions, 9:45097 (J;US) 
BISMUTH CHLORIDES 


Interaction of Ck with Bi(0001): incipient BiCls formation and 
decomposition, 9:44048 (J;NL) 
BISMUTH GERMANATES 
Calorimetry 
Main characteristics of the BisxGesO12 (BGO) scintillators and 
their application in nuclear physics and other fields of 
science and technology, 9:44374 (R;SU;In Russian) 
Optical Properties 
Main characteristics of the BisxGesOi2 (BGO) scintillators and 
their application in nuclear physics and other fields of 
science and technology, 9:44374 (R;SU;In Russian) 





Main characteristics of the BixGesO12 (BGO) scintillators and 
their application in nuclear physics and other fields of 
science and technology, 9:44374 (R;SU;In Russian) 

Scintillations 

Main characteristics of the Bisx,GesO12 (BGO) scintillators and 
their application in nuclear physics and other fields of 
science and technology, 9:44374 (R;SU;In Russian) 

BITTER SPAR 
See DOLOMITE 
BITUMENS 


The role of thermal analysis techniques in the in-situ 
combustion process, 9:42911 (J;US) 
Hydrogenation 
Kinetics of hydrogenation of alternative crude oils. Final 
report, August 1, 1980-July 31, 1982 (Contains 1586 
bibliographic citations), 9:42565 (R;US) 
Thermal Gravimetric Analysis 
The role of thermal analysis techniques in the in-situ 
combustion process, 9:42911 (J;US) 
BITUMINOUS COAL 
Alkylation 
Reactions governing coal solubilization. Fourth quarterly 
progress report, May 15, 1984-July 15, 1984, 9:42591 (R;US) 
Chemical Composition 
COM test program at Yang Shupu Power Plant, 9:42744 
(RA;US) 
Density 
Reactions governing coal solubilization. Fourth quarterly 
progress report, May 15, 1984-July 15, 1984, 9:42591 (R;US) 


Fluidized bed coal desulfurization. Final Report, 9:42599 
(R;US) 
Dissolution 
Reactions governing coal solubilization. Fourth quarterly 
progress report, May 15, 1984-July 15, 1984, 9:42591 (R;US) 
Petrography 
Reactions governing coal solubilization. Fourth quarterly 
progress report, May 15, 1984-July 15, 1984, 9742591 (RUS) 
Reduction 
Reactions governing coal solubilization. Fourth quarterly 
progress report, May 15, 1984-July 15, 1984, 9:42591 (R;US) 
Properties 
Reaction calorimetry for coal chemistry and catalysis. Annual 
report, August 1, 1983-July 30, 1984 (Heats of immersion), 
9:42636 (R;US) 
BLACK HOLES 
Black holes necessary, 9:44887 (J;US) 
Radioastronomy 
Radio astronomy, 9:44773 (R;US) 
BLACK SHALES 
Gas Saturation 
Fractured shale gas reservoir performance study - An offset 
well interference field test, 9:42895 (J;US) 
BLADES (TURBINES) 
See TURBINE BLADES 
BLANKETS (BREEDING) 
See BREEDING BLANKETS 
BLAST FURNACES 
Fuel Substitution 
COM injection into all tuyeres of Kashima No. 3 blast furnace, 
9:42742 (RA;US) 
Evaluation of CWM use in ironmaking, 9:42749 (RA;US) 
BLASTS 
See EXPLOSIONS 
BLOOD 
Carboxyhemoglobin 
Analysis of carboxyhemoglobin and lead in blood samples from 
HANES III examinations (Hispanic HANES). Final report, 
9:44719 (R;US) 
Thiocyanates 
Analysis of carboxyhemoglobin and lead in blood samples from 
HANES III examinations (Hispanic HANES). Final report, 
9:44719 (R;US) 
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BLOWDOWN 
Computerized Simulation 
Extension of the FLASH-4 technique and its application to the 
Edwards problem, 9:43430 (J;US) 
Jets 
User’s guide for the Marviken jet-impingement tests 
DATATRAN data base, 9:43371 (R;US) 
BNL 
Hydrogen Production 
Status of advanced electrolytic hydrogen production in the 
United States and abroad, 9:43065 (J;GB) 
Research Programs 
Environmental Chemistry Division annual report, 1983, 
9:44468 (R;US) 
BODY 
See also HEMATOPOIETIC SYSTEM 
Activation Analysis 
Non-invasive techniques for determining musculoskeleton body 
composition, 9:44620 (R;US) 


Non-invasive techniques for determining musculoskeleton body 
composition, 9:44620 (R;US) 
BOHR APPROXIMATION 
See NILSSON-MOTTELSON MODEL 
BOHR-MOTTELSON MODEL 
See NILSSON-MOTTELSON MODEL 
BOILER FUEL 
See BOILER FUELS 
BOILER FUELS 
Fuel Substitution 
Development and commercialization of a low-cost petroleum 
coke-oil slurry fuel for the marine industry, 9:42874 (RA;US) 
Shoreside testing of coal/oil mixture as a marine boiler fuel, 
9:42743 (RA;US) 
BOILERS 
See also FLUIDIZED BED BOILERS 
REFUSE-FUELED BOILERS 
Comparison of hot water preparation in electrical store boilers 
and combination boilers with oil and gas firing, 9:43635 
(R;CH;In German) 
Control Systems 
Operation of exhaust boilers, 9:44257 (RA;DE;In German) 
Thermal energy calculations for flue gas boilers, 9:43780 
(RA;DE;In German) 
Corrosion 
Flue gas corrosion and soiling of exhaust boilers, 9:44258 
(RA;DE;In German) 
Corrosion Protection 
Flue gas corrosion and soiling of exhaust boilers, 9:44258 
(RA;DE;In German) 
Design 
Construction of exhaust boilers, 9:44256 (RA;DE;In German) 
Exhaust boilers with turbogenerators, 9:43781 (RA;DE;In 
German) 
Flue gas corrosion and soiling of exhaust boilers, 9:44258 
(RA;DE;In German) 
Thermal energy calculations for flue gas boilers, 9:43780 
(RA;DE;In German) 
Electric Heating 
Electric boilers, 9:43731 (R;CH;In German) 


Consumption 
Electric boilers, 9:43731 (R;CH;In German) 
Exhaust Gases 
Construction of exhaust boilers, 9:44256 (RA;DE;In German) 
Fouling 
Reduction of boiler tube ash fouling using additives and 
continuous coal analysis, 9:42765 (RA;US) 
Fuel Feeding Systems 
Front end boiler equipment selection, performance and 
hydraulics for using coal water mixtures, 9:42748 (RA;US) 
Fuel Substitution 
Coal slurry utilization in small industrial fire tube boilers, 
9:42738 (RA;US) 
Coal-water mixtures commercial development evaluation, 
9:42725 (RA;US) 
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Coal-water slurry combustion demonstration in Sweden, 
9:42752 (RA;US) 
Commercial of the Paul L. Bartow Unit 1 coal-oil 
mixture, 9:42740 (RA;US) 
Front end boiler equipment selection, performance and 
hydraulics for using coal water mixtures, 9:42748 (RA;US) 
and testing of the Paul L. Bartow Unit 1 on coal-oil 
mixture, 9:42741 (RA;US) 
US Military Academy coal-oil mixture conversion study, 
9:42766 (RA;US) 
Materials 
Fossil Energy Materials Program plan for fiscal years 1983- 
1987, 9:42556 (R;US) 
Performance 
Coal slurry utilization in small industrial fire tube boilers, 
9:42738 (RA;US) 
Performance Testing 
Operation and testing of the Paul L. Bartow Unit 1 on coal-oil 
mixture, 9:42741 (RA;US) 
Pressure Drop 
Flue gas corrosion and soiling of exhaust boilers, 9:44258 
(RA;DE;In German) 
Radioactive Effluents 
Survey of five utility boilers for radionuclide emissions. Final 
report, 9:42663 (R;US) 


Coal-water mixtures commercial development evaluation, 
9:42725 (RA;US) 

Commercial operation of the Paul L. Bartow Unit 1 coal-oil 
mixture, 9:42740 (RA;US) 

Shoreside testing of coal/oil mixture as a marine boiler fuel, 
9:42743 (RA;US) 

TRW coal combustor for retrofit applications, 9:43205 
(RA;US) 

US Military Academy coal-oil mixture conversion study, 
9:42766 (RA;US) 


Construction of exhaust boilers, 9:44256 (RA;DE;In German) 
Test Facilities 
Front end boiler equipment selection, performance and 
hydraulics for using coal water mixtures, 9:42748 (RA;US) 
BOILING WATER COOLED AND MODERATED REACTO 
See BWR TYPE REACTORS 
BOLOMETERS 


Physics and design of advanced infrared bolometers and 
photoconductors, 9:44433 (R;US) 
Performance ; 
Physics and design of advanced infrared bolometers and 
photoconductors, 9:44433 (R;US) 
BONE CELLS 
Cell Cultures 
Further studies on the intermediary metabolism of bone in 
vitro and a monoclonal cell line (MMB-1) derived from 
bone: effects of parathyroid hormone and acetazolamide, 
9:44615 (R;US) 
BONE MARROW 
Radiosensitivity 
Radiosensitizing action of metronidazole in hypoxic bone 
marrow, 9:44659 (RA;CS) 
BONE MARROW CELLS 
Cell Differentiation 
Lymphocyte production: a primary function of the bone 
marrow, 9:44645 (J;GB) 
BONE TISSUES 
Metabolism 
Further studies on the in metabolism of bone in 
vitro and a monoclonal cell line (MMB-1) derived from 
bone: effects of parathyroid hormone and acetazolamide, 
9:44615 (R;US) 
BONES 
See SKELETON 
BONNEVILLE POWER ADMINISTRATION 
M 
State of Washington/Bonneville Power Administration 
informational meeting, 9:43561 (R;US) 


BOOTSTRAP MODEL 
Topology 
GeV partons and TeV hexons from a topological viewpoint, 
9:45008 (R;US) 
BOREHOLES 
Deformation 
Borehole elongation and its relation to tectonic stress at the 
Nevada Test Site, 9:44760 (R;US) 
BORON 
Fracture Mechanics 
Fracture of notched, unidirectional boron/aluminum 
experiment and analysis, 9:43950 (BA;US) 


Chemical durability of SRP waste glass: saturation effects and 
influence of SA/V, 9:42957 (R;US) 
Mechanical Properties 
Research toward new alloys for generator retaining rings, 
9:43214 (J;US) 
BORON 10 REACTIONS 
Pickup Reactions 
Systematic spectroscopic-factor discrepancy in heavy-ion 
proton-pickup reactions on “Ca, 9:45061 (J;US) 
BORON 11 
Nuclear Magnetic Resonance 
Local bonding arrangements of boron in doped hydrogenated 
amorphous silicon, 9:43987 (J;US) 
BORON 11 TARGET 
Pion Reactions 
Experiments on the nuclear interactions of pions. Progress 
report, 9:45051 (R;US) 
BORON ALLOYS 
Mechanical Properties 
Metallic glasses as amorphous coatings, 9:43837 (RA;US) 
Microstructure 
Metallic glasses as amorphous coatings, 9:43837 (RA;US) 
Optical Properties 
Structural properties of amorphous metals by Raman 
scattering. Final progress report (Fe-B alloys), 9:43839 
(R;US) 
BORON COATED ION CHAMBERS 
Resolution 
Parallel plate '‘°B neutron detector, 9:44418 (J;NL) 
BORON FLUORIDES 
Concentration 
Methods for determining boron fluoride in the atmosphere, 
9:44501 (TJ;US) 
Chemical Analysis 
Methods for determining boron fluoride in the atmosphere, 
9:44501 (TJ;US) 
BORON NITRIDES 
Electron Spectroscopy 
Influence of specimen thickness on quantitative electron energy 
loss spectroscopy. II, 9:43948 (J;US) 
BORON OXIDES 
Molecular Structure 
Photoelectron spectrum and structure of BzOz, 9:44945 (J;US) 
Photoelectron Spectroscopy 
Photoelectron spectrum and structure of B2O2, 9:44945 (J;US) 
BOROSILICATE GLASS 
Corrosion 
Defense High-Level Waste Leaching Mechanisms Program. 
Final report, 9:42994 (R;US) 
Leaching 
Chemical durability of SRP waste glass: saturation effects and 
influence of SA/V, 9:42957 (R;US) 
Defense High-Level Waste Leaching Mechanisms Program. 
Final report, 9:42994 (R;US) 
BOROSILICATES 
See BOROSILICATE GLASS 
BORSSELE REACTOR 
In Core Instruments 
Improved noise analysis methods for on-line testing of in-core 
instrumentations and the determination of power reactor 
parameters, 9:43301 (R;NL) 





Neutron Detectors 
Improved noise analysis methods for on-line testing of in-core 
instrumentations and the determination of power reactor 
parameters, 9:43301 (R;NL) 
Reactor Noise 
Improved noise analysis methods for on-line testing of in-core 
instrumentations and the determination of power reactor 
9:43301 (R;NL) 
BOUNDARIES (GRAIN) 
See GRAIN BOUNDARIES 
BPA 
See BONNEVILLE POWER ADMINISTRATION 
BRACKISH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
BRAIN 


See also CEREBELLUM 
CEREBRUM 


Radionuclide Kinetics 
Nuclear medicine progress report for quarter ending March 31, 
1984, 9:44694 (R;US) 
BRAKES 
Noise Pollution Abatement 
Design of soundproofing brakes using a mathematical model 
and evaluation by experimental investigations, 9:43661 
(RA;DE;In German) 
Performance Testing 
Design of soundproofing brakes using a mathematical model 
and evaluation by experimental investigations, 9:43661 
(RA;DE;In German) 
BRAUNSCHWEIG EXPERIMENTAL REACTOR 
See FMRB REACTOR 
BRAUNSCHWEIG RESEARCH REACTOR 
See FMRB REACTOR 
BRAZIL 
Electric Power 
Brazil - energy situation 1982, 9:43515 (R;DE;In German) 
Energy Policy 
Brazil - energy situation 1982, 9:43515 (R;DE;In German) 
Energy Supplies 
Brazil - energy situation 1982, 9:43515 (R;DE;In German) 
Radioactive Waste Management 
Summary of national and international fuel cycle and 
radioactive waste management programs, 1984, 9:42969 
(R;US) 
BREAKWATERS 
See DAMS 
BREEDING BLANKETS 
Cross Sections 
Cross section sensitivity study for fusion blankets incorporating 
lead neutron multiplier, 9:45259 (BA;NL) 
Sensitivity Analysis 
Cross section sensitivity study for fusion blankets incorporating 
lead neutron multiplier, 9:45259 (BA;NL) 
BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 
BRINES 
Phase Studies 
A study of the relationship between surfactant/oil/brine system 
phase behavior and chemical flood recovery in short cores, 
9:42839 (J;US) 


Processes 
A small-volume continuous oil/water separator for laboratory 
displacement experiments, 9:42866 (J;US) 
Surface Tension 
The effect of temperature and interfacial tension on water/oil 
relative permeabilities of consolidated sands, 9:42831 (J;US) 
BRITISH COLUMBIA 
Rivers 
Natural propagation and habitat improvement. Volume 2B. 
Washington: Similkameen River habitat inventory. Final 
report 1983, 9:44579 (R;US) 
BROMINATED ALIPHATIC HYDROCARBONS 
Dehalogenation 


Highly reactive metallic nickel: reductive homocoupling . 
reagent for benzylaic mono- and polyhalides, 9:44044 (J;US) 


Highly reactive metallic nickel: reductive homocoupling 
reagent for benzylaic mono- and polyhalides, 9:44044 (J;US) 
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Isomerization 
Highly reactive metallic nickel: reductive homocoupling 
reagent for benzylaic mono- and polyhalides, 9:44044 (J;US) 
BROMINATED AROMATIC HYDROCARBONS 


Highly reactive metallic nickel: reductive homocoupling 
reagent for benzylaic mono- and polyhalides, 9:44044 (J;US) 


Highly reactive metallic nickel: reductive homocoupling 
reagent for benzylaic mono- and polyhalides, 9:44044 (J;US) 
BROMINE 
Diffusion 
Thermal outgassing of irradiated nuclear fuel: a literature 
review, 9:42968 (R;US) 
BROMINE BROMIDES 
See BROMINE 
BRONCHOGENIC CARCINOMA 
See RESPIRATORY SYSTEM DISEASES 
BROOKHAVEN HIGH FLUX BEAM REACTOR 
See HFBR REACTOR 
BROOKHAVEN NATIONAL LABORATORY 
See BNL 
BROWN COAL 
See also LIGNITE 
Chemical Composition 
Test results of COM at an actual utility boiler, 9:42721 
(RA;US) 


Ultra fine grinding of Australian brown coal for use in diesel 
engines, 9:42710 (RA;US) 
Particle Size 
Ultra fine grinding of Australian brown coal for use in diesel 
engines, 9:42710 (RA;US) 
P y 
Petrological analysis of brown coal as a basis for assessing its 
value as chemical feedstock, 9:42646 (R;DE;In German) 
BRUCE-2 REACTOR 
Fractures 
Replacement of a cracked pressure tube in Bruce GS unit 2, 
9:43264 (R;CA) 
Pressure Tubes 
Replacement of a cracked pressure tube in Bruce GS unit 2, 
9:43264 (R;CA) 
Repair 
Replacement of a cracked pressure tube in Bruce GS unit 2, 
9:43264 (R;CA) 
BUBBLES 
Bubbles, drops and friction on the judgement scale: case 
histories from TVA Engineering Laboratory's model tests, 
9:44214 (R;US) 
BUILDINGS 
See also COMMERCIAL BUILDINGS 
CONTAINMENT BUILDINGS 
EARTH-COVERED BUILDINGS 
GREENHOUSES 
HOSPITALS 
OFFICE BUILDINGS 
PUBLIC BUILDINGS 


RESIDENTIAL BUILDINGS 
SCHOOL BUILDINGS 


Energy Conservation 
Energy-conserving measures in buildings, 9:43626 (R;DK) 
Energy-conserving construction, 9:43151 (R;DE;In German) 
Energy performance standards for new buildings (BEPS), 
9:43543 (R;US) 


Consumption 
NECAP 4.1: NASA's energy-cost analysis program user's 
manual, 9:43625 (R;US) 
Energy Demand 
Model of commercial energy use based on microeconomic 
data, 9:43522 (R;US) 
Energy Efficiency 
National program planning: philosophy and example, 9:43605 
(R;US) 
Heat Transfer 
Influence of Prandtl number on natural convection heat 
transfer correlations, 9:43168 (R;US) 
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National Program Plans 
National program planning: philosophy and example, 9:43605 
(R;US) 
Natural Convection 
Influence of Prandtl number on natural convection heat 
transfer correlations, 9:43168 (R;US) 
Natural Radioactivity 
Case study of radon daughters product concentrations in a 
dwelling, 9:44516 (RA;AT) 
WL in a building with enhanced natural radioactivity, 9:44512 


(RA;AT) 
Passive Solar Heating Systems 
Energy-conserving construction, 9:43151 (R;DE;In German) 
Radiation Monitoring 
Simple field method for measuring radon daughter- and thoron 
daughter working levels in air of dwelling rooms, 9:44513 
(RA;AT) 
Solar Architecture 
Energy-conserving construction, 9:43151 (R;DE;In German) 
Solar Collectors 
Energy saving measures within the scope of the ‘Program for 
future investments of the Government of the Federal 
Republic of Germany’, 9:43153 (RA;DE;In German) 
Solar-Assisted Heat Pumps 
Energy saving measures within the scope of the ‘Program for 
future investments of the Government of the Federal 
Republic of Germany’, 9:43153 (RA;DE;In German) 
Walls 
Simplified thermal parameters: a model of the dynamic 
performance of walls, 9:43641 (J;US) 
BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 
BUMPY TORI 
See also ELMO BUMPY TORUS 
Comparative Evaluations 
Comparison of plasma results in EBT-1 and NBT-1M, 9:45168 
(R;US) 
BUNDLES (FUEL ELEMENTS) 
See FUEL ELEMENT CLUSTERS 
BUNKER OILS 
See RESIDUAL FUELS 
BURNER FUEL OIL 
See HEATING OILS 
BURNERS 
Cost 
Thermionic cogeneration burner assessment study. 
Cogeneration burner cost, 9:44244 (R;US) 
Design 
New burner design for CWS combustion, 9:42750 (RA;US) 
Thermionic cogeneration burner assessment study. 
Cogeneration burner cost, 9:44244 (R;US) 
Thermionic cogeneration burner assessment study. Final 
report, October 1982-December 1983, 9:44243 (R;US) 
Energy Efficiency 
Thermionic cogeneration burner assessment study. Final 
report, October 1982-December 1983, 9:44243 (R;US) 
Fuel Substitution 
Burner development for coal and water slurry fuel, 9:42747 
(RA;US) 
New burner design for CWS combustion, 9:42750 (RA;US) 
Performance Testing 
Burner development for coal and water slurry fuel, 9:42747 
(RA;US) 
Retrofitting 
Burner development for coal and water slurry fuel, 9:42747 
(RA;US) 
New burner design for CWS combustion, 9:42750 (RA;US) 
BURSA OF FABRICIUS 
See BIRDS 
BUSES 
Battery Charging 
Electric-powered buses with short-time battery recharging by 
automatically coupling in line operation, 9:43791 (RA;DE;In 
German) 
Comparative Evaluations 
First results of accompanying investigations, final assessment of 
the trolley-/battery-DUO-buses, 9:43674 (RA;DE;In 
German) 


Demonstration Programs 
Evaluation of available operational experiences with DUO- 
buses and deduced measures for improvement: Systems 
analysis power consumers, 9:43676 (RA;DE;In German) 
Planning of the demonstration programme ‘Bus transit system’, 
9:43670 (RA;DE;In German) 
Survey on the state of art of the planned DUO-bus 


demonstrational operation in Esslingen/am Neckar, 9:43675 
(RA;DE;In German) 


Development of a compact magnet-motor and of a 
magnetodynamic energy storage equipment as the drive for 
O-bus, DUO-bus, ‘Hybrid-bus, 9:43794 (RA;DE;In German) 

Interim report on the development of the intercity Bus UE80, 
9:43672 (RA;DE;In German) 

Electric Batteries 

First results of accompanying investigations, final assessment of 
the trolley- unpnaninen 9:43674 (RA;DE;In 
German) 

Electronic Guidance 

Dual-mode bus in operation, 9:43677 (RA;DE;In German) 

State of art of an electronic track guidance system at the end 
of the development phase II, part A: System Daimler-Benz 
AG, 9:43678 (RA;DE;In German) 

State of art of an electronic track guidance system at the end 
of development phase II, part B: System Robert Bosch and 
MAN, 9:43679 (RA;DE;In German) 

Energy Conservation 

Development of a compact magnet-motor and of a 
magnetodynamic energy storage equipment as the drive for 
O-bus, DUO-bus, Hybrid-bus, 9:43794 (RA;DE;In German) 

Results of the road-tests with the 'M.A.N.-Hydrobus’, 9:43793 
(RA;DE;In German) 

Environmental Impacts 

Results of the road-tests with the 'M.A.N.-Hydrobus’, 9:43793 

(RA;DE;In German) 
Evaluation 

Final report on the development of the city bus OENV S80, 

9:43671 (RA;DE;In German) 
Feasibility Studies 

Possibilities of an integration of ‘Rufbus-systems’ into the 
public transport service organization of the Bodensee area, 
9:43687 (RA;DE;In German) 

Hybrid Systems 

Development of a ane magnet-motor and of a 
magnetodynamic storage equipment as the drive for 
O-bus, DUO-bus, “Hybrid-bus, 9:43794 (RA;DE;In German) 

First results of accompanying inv final assessment of 
the trolley-/battery-DUO-buses, 9:43674 (RA;DE;In 
German) 

State of development of the ‘M.A.N. Gyrobus’, 9:43792 
(RA;DE;In German) 

Accumulators 


Results of the road-tests with the 'M.A.N.-Hydrobus’, 9:43793 

(RA;DE;In German) 
Magnetic Energy Storage 

Development of a compact magnet-motor and of a 
magnetodynamic energy storage equipment as the drive for 
O-bus, DUO-bus, Hybrid-bus, 9:43794 (RA;DE;In German) 

Operation 

Dual-mode bus in operation, 9:43677 (RA;DE;In German) 

Dual-mode-bus t from the theory to practical 

application, 9:43680 (RA;DE;In German) 

Preliminary results of the feasibility study Regensburg on 
tunnel operation of the mechanical diesel dual-mode-bus, 
9:43682 (RA;DE;In German) 

RETAX-experiences of a computer-operated dial-a-bus system, 
9:43685 (RA;DE;In German) 

RUFBUS - research work on ‘flexible operation command and 
control system’, 9:43686 (RA;DE;In German) 


Dual-mode-bus Essen - state of art, 9:43681 (RA;DE;In 
German) 

State of art of an electronic track guidance system at the end 
of the development phase II, part A: System Daimler-Benz 
AG, 9:43678 (RA;DE;In German) 





BUSES 
Performance Testing 


Performance Testing 

Final report on the development of the city bus OENV S80, 
9:43671 (RA;DE;In German) 

Interim report on the development of the intercity Bus UE80, 
9:43672 (RA;DE;In German) 

Survey on the state of art of the planned DUO-bus 
demonstrational operation in Esslingen/am Neckar, 9:43675 
(RA;DE;In German) 


Braking 

State of development of the 'M.A.N. Gyrobus’, 9:43792 

(RA;DE;In German) 
Research Programs 

Final report on the development of the city bus OENV S80, 
9:43671 (RA;DE;In German) 

State of development of the 'M.A:N. Gyrobus’, 9:43792 
(RA;DE;In German) 

Road Tests 

Evaluation of available operational experiences with DUO- 
buses and deduced measures for improvement: Systems 
analysis power consumers, 9:43676 (RA;DE;In German) 

Final report on the development of the city bus OENV S80, 
9:43671 (RA;DE;In German) 

Interim report on the development of the intercity Bus UE80, 
9:43672 (RA;DE;In German) 

Survey on the state of art of the planned DUO-bus 
demonstrational operation in Esslingen/am Neckar, 9:43675 
(RA;DE;In German) 

Socio-Economic Factors 

"TELEBUS'’ - experiences, development trends and operational 

limits, 9:43689 (RA;DE;In German) 
Technology Assessment 

Dual-mode-bus development from the theory to practical 

application, 9:43680 (RA;DE;In German) 


Dual-mode-bus development from the theory to practical 
application, 9:43680 (RA;DE;In German) 

Test results of the external diagnosis system for standard city 
buses and possibilities of standardization, 9:43673 (RA;DE;In 
German) 

Tunnels 

Preliminary results of the feasibility study Regensburg on 
tunnel operation of the mechanical diesel dual-mode-bus, 
9:43682 (RA;DE;In German) 

BUTANE 
Thermodynamic Properties 
Conversion of thermophysical property data, 9:42581 (R;US) 
BWR TYPE REACTORS 


See also PHILIPPSBURG-1 REACTOR 
SHOREHAM REACTOR 
TVO-1 REACTOR 
TVO-2 REACTOR 


Beta Dosimetry 
Beta particle measurement and dosimetry at NRC-licensed 
facilities, 9:43235 (R;US) 
Blowdown 
Extension of the FLASH-4 technique and its application to the 
Edwards problem, 9:43430 (J;US) 
Construction 
Construction and operation of nuclear power plants, 9:43233 
(R;DE;In German) 
Containment Buildings 
An estimation of preexisting LWR containment leakage areas 
for severe accident conditions, 9:43445 (J;US) 
Closeout of IE Bulletin 80-08: examination of containment liner 
penetration welds, 9:43284 (R;US) 
Containment Systems 
Closeout of IE Bulletin 82-04: deficiencies in pri 
containment electrical penetration assemblies, 9:43285 (R;US) 
Engineered Safety Systems 
Important plant design and operational features for internally 
initiated accident sequences, 9:43420 (R;US) 
Fission Product Release 
Physico-chemical I-131 species in the exhaust air of a boiling 
water reactor (BWR 5), 9:43334 (R;DE;In German) 
Heat Exchangers 
TVA’'s program for in-service inspection of heat exchanger 
tubes and tube supports at nuclear power plants, 9:43236 
(R;US) 
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Loss of Coolant 


Capabilities and diagnostics of the Sandia Pelletron-raster 
system, 9:43411 (R;US) 
Condensation phenomena in BWR-pressure suppression 
containments under LOCA conditions, 9:43379 (R;DE) 
Contributions to thermal and fluid dynamic problems in 
nuclear technology, 9:43394 (R;DE;In German) 
Probabilistic analyses of failure in reactor coolant piping 
(Double-ended guillotine break), 9:43427 (R;US) 
Simple interphase drag model for numerical two-fluid 
modeling of two-phase flow systems, 9:43364 (R;US) 
Operation 
Construction and operation of nuclear power plants, 9:43233 
(R;DE;In German) 
Personnel Dosimetry 
Beta particle measurement and dosimetry at NRC-licensed 
facilities, 9:43235 (R;US) 


Suppression 

Demonstration of a BWR suppression pool signal-validation 
program. Final report, 9:43378 (R;US) 

Extended analysis of data from the 1/5-scale Mark I Boiling 
Water Reactor Pressure Suppression Experiment, 9:43403 
(R;US) 

Pressure Vessels 
Trend curve exposure parameter data development and testing, 
9:43234 (R;US) 
Primary Coolant Circuits 
German standard problem No. 2, 9:43385 (R;DE;In German) 
Reactor Accidents 

An estimation of preexisting LWR containment leakage areas 
for severe accident conditions, 9:43445 (J;US) 

Important plant design and operational features for internally 
initiated accident sequences, 9:43420 (R;US) 

Precursors to potential severe core damage accidents: 1980- 
1981, 9:43409 (R;US) 

Program on containment penetration leakage, 9:43421 (R;US) 

Reactor Components 

Contributions to thermal and fluid dynamic problems in 
nuclear technology, 9:43394 (R;DE;In German) 

Important plant design and operational features for internally 
initiated accident sequences, 9:43420 (R;US) 

Reactor Cooling Systems 

Comparison and evaluation of flexible and stiff piping systems, 

9:43238 (BA;NL) 
Reactor Kinetics 

One-dimensional nodal neutronics routines for the TRAC-BD1 

thermal-hydraulics program, 9:43232 (R;US) 
Materials 


Capabilities and diagnostics of the Sandia Pelletron-raster 
system, 9:43411 (R;US) 
Trend curve exposure parameter data development and testing, 
9:43234 (R;US) 
Transients 
One-dimensional nodal neutronics routines for the TRAC-BD1 
thermal-hydraulics program, 9:43232 (R;US) 


Cc 


C-2260 RESONANCES 

See LAMBDA-2250 RESONANCES 
CABLES (ELECTRIC) 

See ELECTRIC CABLES 
CADMIUM 


Evidence of deposition of anthropogenic pollutants in remote 
Rocky Mountain lakes, 9:44558 (J; NL) 
Diffusion 
Thermal outgassing of irradiated nuclear fuel: a literature 
review, 9:42968 (R;US) 
Environmental Transport 
Evidence of deposition of anthropogenic pollutants in remote 
Rocky Mountain lakes, 9:44558 (J; NL) 
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Metallurgical Effects 
A chemical model for cadmium liquid-metal embrittlement of 
zircaloy, 9:43237 (J;US) 
CADMIUM SULFIDE SOLAR CELLS 
Fabrication 
Project on cadmium sulphide solar cells, May 1979-April 1981, 
9:43103 (R;IN) 
Materials Testing 
CulInSe2-based photoelectrochemical cells: their use in 
characterization of thin CulnSe, films, and as photovoltaic 
cells per se, 9:43111 (R;US) 
CADMIUM TELLURIDES 
Annealing 


Thermal pulse annealing of Hg:/sub -/ /sub x/ Cd /sub x/ Te, 
9:43883 (BA;NL) 
Crystal Defects 
Thermal pulse annealing of Hg:/sub -/ /sub x/ Cd /sub x/ Te, 
9:43883 (BA;NL) 
Crystal Growth 
Thermal pulse annealing of Hg:/sub -/ /sub x/ Cd /sub x/ Te, 
9:43883 (BA;NL) 
Properties 


Optical and electrical properties of CdTe laser-synthetized, 
9:44010 (BA;NL) 
Ion Implantation 
Thermal pulse annealing of Hg:/sub -/ /sub x/ Cd /sub x/ Te, 
9:43883 (BA;NL) 


Properties 
Optical and electrical properties of CdTe laser-synthetized, 
9:44010 (BA;NL) 
CAES 
See COMPRESSED AIR ENERGY STORAGE 
CAFETERIAS 
See RESTAURANTS 
Cc 
Activation ‘Analysis 
CONAC design and installation, Paradise Steam Plant, 9:42642 
(RA;US) 
Experience with a coal elemental analyzer at the Homer City 
Coal Cleaning Plant, 9:42641 (RA;US) 
Principles and applications of continuous coal analysis, 9:42638 


Measurements of the A dependence of deep-inelastic electron 
scattering from nuclei, 9:44995 (J;US) 
Membrane Transport 
Calcium transport in the microsomal fraction of rat 
submandibular glands, 9:44595 (R;US) 
Photonuclear Reactions 
Elastic photon scattering and the E2 strength function in 
carbon and calcium, 9:45055 (J;US) 
CALCIUM 40 REACTIONS 
Deep Inelastic Heavy Ion Reactions 
Collective flow observed in relativistic nuclear collisions, 
9:45060 (R;DE) 
Dynamical aspects of intermediate energy nucleus-nucleus 
collisions, 9:45088 (R;DE) 
Thermelizetion i in high energy nuclear collisions, 9:45059 


Systematic spectroscopic-factor discrepancy in heavy-ion 
proton-pickup reactions on “°Ca, 9:45061 (J;US) 
Calcium 40 Reactions 
Collective flow observed in relativistic nuclear collisions, 
9:45060 (R;DE) 
Dynamical aspects of intermediate energy nucleus-nucleus 
collisions, 9:45088 (R;DE) 
Thermalization in high energy nuclear collisions, 9:45059 
(R;DE) 
CALCIUM 48 REACTIONS 
Heavy Ion Reactions 
New developments in the application of gas-jet and on-line 
chemistry techniques to heavy ion reactions with exotic 
targets, 9:44296 (R;DE) 
CALCIUM COMPOUNDS 
See also CALCIUM SULFATES 


CANCER 
Radioactive Waste Management 


Absorption 
Atomic absorption 
9:44605 (BA;US) 
CALCIUM SULFATES 
See also ANHYDRITE 
Chemical Reactions 
Calcium sulfate solubility in organic-laden wastewater. 
oun report, September 1981-December 1982, 9:42653 


Calcium sulfate solubility in organic-laden wastewater. 
Progress report, September 1981-December 1982, 9:42653 
(R;US) 

Thermoluminescence 

Dosimetric properties of a labormade CaSO,-TL-dosemeter, 

9:44354 (RA;AT) 
CALIBRATION STANDARDS 


measurement of cations in cultured cells, 


Comparisons 
Intercomparison of Australian and overseas exposure standards 
in 1977 and 1979, 9:44337 (R;AU) 
CALIFORNIA 


Solar One solar thermal central receiver pilot plant 1983 
meteorological data report, 9:43139 (R;US) 
Methanol 
California methanol assessment. Volume 2: Technical report, 
9:43077 (R;US) 
Oil Fields 
An evaluation of the Wilmington Field micellar/polymer 
Project, 9:42823 (J;US) 
tools for mapping California EOR processes, 
9:42807 (J;US) 
Screening tests to evaluate formation damage in EOR 
Operations, 9:42867 (J;US) 
CALORIMETERS 


A boil-off calorimeter for the measurement of the enthalpy of 
coal-derived liquids, 9:42648 (J;US) 
CALORIMETRIC DOSEMETERS 
Optical Fibers 
Sensitive temperature sensors for use in absorbed dose 
calorimetry, 9:44331 (RA;AU) 
CALUTRONS 
See ELECTROMAGNETIC ISOTOPE SEPARATORS 
CAMAC SYSTEM 
Computer Application to Measurement And Control. 


XL-100S microprogrammable processor, 9:44431 (R;SU;In 
Russian) 
CAMEROON 
Energy Policy 
Cameroun - energy situation 1982/83, 9:43513 (R;DE;In 
German) 
Energy Supplies 
Cameroun - energy situation 1982/83, 9:43513 (R;DE;In 
German) 
CAMP 
See AMP 
CANADA 


See also ALBERTA 
BRITISH COLUMBIA 


Electric Power 

Industrial electrification. An opportunity for Canada, 9:43560 
(R;CA) 

Radioactive Waste Management 

Radioactive waste management in Canada. AECL publications 
and other literature, 9:42950 (R;CA) 

Summary of national and international fuel cycle and 
radioactive waste management programs, 1984, 9:42969 
(R;US) 

CANADIAN NRU REACTOR 
See NRU REACTOR 

CANCER 
See NEOPLASMS 





CANDIDA 
Nuclear Magnetic Resonance 


CANDIDA 
Nuclear Magnetic Resonance 
Study of the metabolism of ‘°C labeled substrates by °C 
NMR spectroscopy of intact cells, tissues, and organs, 
9:44618 (J;US) 
CANDU TYPE REACTORS 
See also BRUCE-2 REACTOR 


Reactor physics and economic aspects of the CANDU reactor 
system, 9:43267 (R;CA) 
Fuel Cans 
Load following capability of CANDU fuel, 9:43263 (R;CA) 
Fuel Channels 
Operating performance and reliability of CANDU PHWR fuel 
channels in Canada, 9:43266 (R;CA) 
Load Management 
Load following capability of CANDU fuel, 9:43263 (R;CA) 
Loss of Coolant 
Firebird-III program description, 9:43350 (R;CA) 
Thermodynamics of iodine, cesium and tellurium in the 
primary heat-transport system under accident conditions, 
9:43352 (R;CA) 
Pressure Tubes 
CANDU-PHW fuel channel replacement experience, 9:43265 
(R;CA) 
Reactor Maintenance 
CANDU-PHW fuel channel replacement experience, 9:43265 
(R;CA) 
Reactor Physics 
Reactor physics and economic aspects of the CANDU reactor 
system, 9:43267 (R;CA) 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CAPACITORS 
Testing 
Test techniques for model development of repetitive service 
energy storage capacitors, 9:43470 (R;US) 
CAPRIC ACID 
See DECANOIC ACID 
CAPROIC ACID 
See HEXANOIC ACID 
CAPSULES 
Fractures 


Migration model for the near field. Final report, 9:42974 
(R;SE) 
Radioactive Waste Disposal 
Migration model for the near field. Final report, 9:42974 
(R;SE) 
CARBIDES 
See also NIOBIUM CARBIDES 


SILICON CARBIDES 
TANTALUM CARBIDES 


Thermal Shock 
Thermal shock as a carbide grade development tool, 9:44221 
(R;US) 


See also ACTIVATED CARBON 
GRAPHITE 


Activation Analysis 

CONAC design and installation, Paradise Steam Plant, 9:42642 
(RA;US) 

Experience with a coal elemental analyzer at the Homer City 
Coal Cleaning Plant, 9:42641 (RA;US) 

On-line coal analysis, 9:42633 (R;US) 

Principles and applications of continuous coal analysis, 9:42638 
(RA;US) 


Coaxial carbon plasma gun deposition of amorphous carbon 
films, 9:43980 (R;US) 
Electric Conductivity 
Coaxial carbon plasma gun deposition of amorphous carbon 
films, 9:43980 (R;US) 
Electron Reactions 
Measurements of the A dependence of deep-inelastic electron 
scattering from nuclei, 9:44995 (J;US) 
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Photonuclear Reactions 
Elastic photon scattering and the E2 strength function in 
carbon and calcium, 9:45055 (J;US) 
Proton Reactions 
ion of proton momentum through nuclei, 9:45014 
(J;US) 


Sorption of strontium, cesium, nickel, iodine and carbon in 
concrete, 9:43984 (R;FI) 


CARBON 12 


Energy Levels 
Inelastic electron scattering from nuclei, 9:45074 (J;US) 


CARBON 12 REACTIONS 


Anomalons 
Nuclear moments and nuclear structure. Annual progress 
report, September 1, 1983-July 31, 1984, 9:45050 (R;US) 
Fission 
New evaluation of fission-fragment angular distributions in 
heavy-ion reactions, 9:45069 (J;US) 


CARBON 12 TARGET 


Carbon 12 Reactions 
Nuclear moments and nuclear structure. Annual progress 
report, September 1, 1983-July 31, 1984, 9:45050 (R;US) 
Electron Reactions 
Inelastic electron scattering from nuclei, 9:45074 (J;US) 
Pion Reactions 
Experiments on the nuclear interactions of pions. Progress 
report, 9:45051 (R;US) 


CARBON 13 TARGET 


Pion Reactions 
Experiments on the nuclear interactions of pions. Progress 
report, 9:45051 (R;US) 


CARBON 14 


Radioactive Waste Processing 
Summary of United States activities in commercial nuclear 
airborne waste management, 9:42954 (R;US) 


CARBON 14 COMPOUNDS 


Metabolism 
Influence of dissolved humic materials on carbon assimilation 
and alkaline phosphatase activity in natural algal-bacterial 
assemblages, 9:44552 (J;GB) 


CARBON DIOXIDE 


Atmospheric Circulation 
The ‘greenhouse’ effect: reason and reality considered, 9:43530 
(J;GB) 
Biological Effects 
Influence of elevated carbon dioxide on water relations of 
soybeans, 9:44729 (J;US) 
Cost 
Economic model of mobility control methods for CO: 
flooding, 9:42800 (J;US) 


CNG acid gas removal process. Technical progress report 3, 1 
May 1981-31 July 1981, 9:42571 (R;US) 
CNG acid gas removal process. Technical progress report No. 
10, February 1-April 30, 1983, 9:42569 (R;US) 
CNG acid gas removal process. Final technical report, 9:42570 
(R;US) 
Diffusion 
Influence of elevated carbon dioxide on water relations of 
soybeans, 9:44729 (J;US) 
Environmental 
Seasonal climate scenarios for Europe and North America in a 
high-CO2, warmer world, 9:44481 (R;US) 
Greenhouse Effect 
The ‘greenhouse’ effect: reason and reality considered, 9:43530 
(J;GB) 


Miscible displacement of crude oil by CO2/SO2 mixtures, 
9:42817 (J;US) 
Phase Diagrams 
CNG acid gas removal process. Final technical report, 9:42570 
(R;US) 
Phase Studies 
CNG acid gas removal process. Final technical report, 9:42570 
(R;US) 
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The impact of oil aromaticity on carbon dioxide flooding, 
9:42816 (J;US) 
Recycling 
CNG acid gas removal process. Technical progress report No. 
10, February 1-April 30, 1983, 9:42569 (R;US) 


CNG acid gas removal process. Technical progress report 3, 1 
May 1981-31 July 1981, 9:42571 (R;US) 
CNG acid gas removal process. Final technical report, 9:42570 
(R;US) 
Processes 
CNG acid gas removal process. Technical progress report 3, 1 
May 1981-31 July 1981, 9:42571 (R;US) 


Phase equilibrium in coal liquefaction processes. Final report, 
9:42594 (R;US) 
Solvent Properties 
CNG acid gas removal process. Technical progress report 3, 1 
May 1981-31 July 1981, 9:42571 (R;US) 
CNG acid gas removal process. Final technical report, 9:42570 
(R;US) 
CARBON DIOXIDE INJECTION 
Additives 
A laboratory investigation of the efficiencies of water and 
nitrogen as slug propellants during CO: flooding, 9:42868 
(J;US) 
CO: mobility control, 9:42808 (J;US) 
Miscible displacement of crude oil by CO2/SO:2 mixtures, 
9:42817 (J;US) 


Experiments 
A laboratory and computer model evaluation of immiscible 
CO, flooding in a low-temperature reservoir, 9:42820 (J;US) 
A laboratory investigation of the efficiencies of water and 
nitrogen as slug propellants during CO: flooding, 9:42868 
(J;US) 
A laboratory investigation of the optimum CO: slug size 
required for CO: flooding, 9:42869 (J;US) 
CO: mobility control, 9:42808 (J;US) 
Miscible displacement of crude oil by CO2/SO2 mixtures, 
9:42817 (J;US) 
Reservoir application of mobility control foams in CO: floods, 
9:42860 (J;US) 
The impact of oil aromaticity on carbon dioxide flooding, 
9:42816 (J;US) 
The role of molecular diffusion processes in tertiary carbon 
dioxide flooding, 9:42818 (J;US) 
Evaluations 


Methods of enhancing fluid communication in oil sands, 
9:42907 (J;US) 
Computerized Simulation y 
A laboratory and computer model evaluation of immiscible 
CO: flooding in a low-temperature reservoir, 9:42820 (J;US) 
Cost Benefit Analysis 
Economic model of mobility control methods for CO. 
flooding, 9:42800 (J;US) 
Evaluation 
Evaluation of CO: flood performance, springer “A” sand, NE 
Purdy Unit, Garvin County, OK, 9:42849 (J;US) 
Field Tests 
CO: Minitest, Little Knife Field, ND: A case history, 9:42819 
(J;US) 
Monitoring 
Evaluation of CO: flood performance, springer "A” sand, NE 
Purdy Unit, Garvin County, OK, 9:42849 (J;US) 


A laboratory investigation of the optimum CO: slug size 
required for CO2 flooding, 9:42869 (J;US) 
Pattern Recognition 
An automated method for predicting full-scale CO2 flood 
performance based on detailed pattern flood simulations, 
9:42854 (J;US) 
Phase Studies 
Reservoir application of mobility control foams in CO: floods, 
9:42860 (J;US) 
The impact of oil aromaticity on carbon dioxide flooding, 
9:42816 (J;US) 


Sweep Efficiency 
The impact of oil aromaticity on carbon dioxide flooding, 
9:42799 (J;US) 
CARBON IONS 
Collisions 
Charge states of ions traversing thin carbon foils inferred from 
7 MeV C,* Coulomb explosion experiments, 9:44915 (R;US) 
Ion-Atom Collisions 
Roles of Pauli correlations, channel couplings, and shake-off in 
ion-induced KL/sup v/ and K?L/sup v/ multiple-vacancy 
production, 9:44920 (R;US) 
Theoretical studies of highly ionized species. 
March 1, 1982-February 28, 1985, 9:44922 (R;US) 
Stripping 
Charge states of ions traversing thin carbon foils inferred from 
7 MeV C,* Coulomb explosion experiments, 9:44915 (R;US) 
CARBON MONOXIDE 
Bioconversion 
Peptostreptococcus productus strain that grows rapidly with 
CO as the energy source, 9:44642 (J;US) 
Collisions 
CO oxidation reaction on Rh: a pulsed-laser and imaging atom- 
probe study, 9:44941 (R;US) 
Gas 
Gas-chromatographic assay for heme oxygenase activity, 
9:44603 (J;US) 
Methanation 
Adsorption measurements for determining texture and 
distribution of components on the surface of Ni-MgO-AhLOs; 
catalysts used in the methanization of carbon monoxide, 
9:43072 (R;DE;In German) 
Phase Studies 
CNG acid gas removal process. Final technical report, 9:42570 
(R;US) 


Fischer-Tropsch synthesis in slurry reactor systems. 
report, May 1, 1984-July 31, 1984, 9:43068 (R;US) 
Uptake 
Comparison of the light dependent metabolism of carbon 
monoxide by barley leaves with that of formaldehyde 
formate and carbon dioxide, 9:44738 (J;US) 
Vibrational States 
Molecule-substrate vibration of CO on Ni(100) studied by 
infrared-emission spectroscopy, 9:43866 (J;US) 
CARBON OXIDE SULFIDE 
See CARBON OXYSULFIDE 
CARBON OXYSULFIDE 
Biological Effects 
Phytotoxicity in bush bean of five sulfur-containing gases 
released from advanced fossil energy technologies, 9:44726 
(J;US) 
Removal 
CNG acid gas removal process. Technical progress report 3, 1 
May 1981-31 July 1981, 9:42571 (R;US) 
CNG acid gas removal process. Final technical report, 9:42570 
(R;US) 
Processes 
CNG acid gas removal process. Technical progress report 3, 1 
May 1981-31 July 1981, 9:42571 (R;US) 
CARBON SULFIDES 
Biological Effects 
Phytotoxicity in bush bean of five sulfur-containing gases 
released from advanced fossil energy technologies, 9:44726 
(J;US) 
CARBON TETRACHLORIDE 
Radiolysis 
One-electron oxidation in irradiated carbon tetrachloride 
solutions of ZnaTPP, TMPD, and phenols (Pulsed 
irradiation), 9:44072 (J;US) 
CARBONATE ROCKS 
See also LIMESTONE 


Surfactant flooding carbonate reservoirs, 9:42827 (J;US) 
CARBONATES 


See also POTASSIUM CARBONATES 
SODIUM CARBONATES 





CARBONATES 
Chemical Analysis 


Chemical Analysis 
FGD Chemistry and Analytical Methods Handbook. Volume 
2. Chemical and physical test methods. Final report, 9:43220 
(R;US) i 
Formation Heat 
Microcalorimetric measurement of reaction enthalpies in 
solutions of uranium and neptunium compounds, 9:44033 
(R;US) 
CARBONYL SULFIDE 
See CARBON OXYSULFIDE 
CARBOXYLIC ACID ESTERS 
Electric Conductivity 
Rearrangement of inverse micelles following charge 
scavenging observed by time-resolved microwave 
conductivity, 9:44053 (J;US) 
CARBOXYLIC ACIDS 
See also AMINO ACIDS 


Metabolism of fatty acids by Syntrophomonas wolfei. Progress 

report, March 15, 1983-July 15, 1984, 9:44639 (R;US) 
Effects 

Effects of the proline analog L-thiazolidine-4-carboxylic acid 

on proline metabolism, 9:44728 (J;US) 
CARBURETORS 
Calibration 

Electronic adjusting and measuring device for fuel induction 

systems, 9:43765 (RA;DE) 
Performance Testing 

Electronic adjusting and measuring device for fuel induction 

systems, 9:43765 (RA;DE) 
Test Facilities 

Automated engine and component endurance testing, 9:43800 

(RA;DE) 
Testing 

Automated engine and component endurance testing, 9:43800 

(RA;DE) 
CARCINOGEN SCREENING 
Cell Cultures 

Human teratoma cell culture system for the prescreening of 
environmental chemicals that may initiate or promote tumor 
formation, 9:44712 (R;US) 

CAROTENOIDS 
Biological Functions 

Mimicry of carotenoid function in photosynthesis: synthesis 
and photophysical properties of carotenopyropheophorbide, 
9:44604 (J;GB) 

CASCADE IMPACTORS 
Calibration 
Studies on cascade impactors, 9:44494 (R;DE;In German) 
Sensitivity 
Studies on cascade impactors, 9:44494 (R;DE;In German) 
CASTE (INSECTS) 
See INSECTS 
CATALYSTS 
Chemical Preparation 

Development of significantly improved catalysts for coal 
liquefaction and upgrading of coal extracts. Quarterly 
progress report No. 9, October 1-December 31, 1983, 
9:42583 (R;US) 

Metal boride catalysts for indirect liquefaction. Quarterly 
technical progress report, March 1, 1984-May 31, 1984, 
9:43069 (R;US) 

Performance Testing 

Development of significantly improved catalysts for coal 
liquefaction and upgrading of coal extracts. Quarterly 
progress report No. 9, October 1-December 31, 1983, 
9:42583 (R;US) 

Metal boride catalysts for indirect liquefaction. Quarterly 
technical progress report, March 1, 1984-May 31, 1984, 
9:43069 (R;US) 

New catalysts for coal liquid upgrading. Final technical report, 
9:42584 (R;US) 

Research Programs 

Selectivity, activity and metal-support interactions of Group 
VIII bimetallic catalysts. Progress report, 15 August 1983-15 
August 1984, 9:44034 (R;US) 
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CATALYTIC COMBUSTORS 
Research Programs 
Coupling of transport and chemical processes in catalytic 
combustion, 9:44086 (R;US) 
CATECHOLAMINES 
Radiosensitivity Effects 
Removal of Pu and Am from beagles and mice by 3,4,3- 
LICAM(C) or 3,4,3-LICAMS(S), 9:44704 (J;US) 
Specific sequestering agents for the actinides. 10. Enhancement 
of #**Py elimination from mice by poly(catechoylamide) 
ligands, 9:44703 (J;US) 
CATTAILS 


Wetland Biomass Production: emergent aquatic management 
options and evaluations. A final subcontract report (Includes 
a bibliography containing 686 references on Typha from 
biological abstracts), 9:43106 (R;US) 
Uses 
Wetland Biomass Production: emergent aquatic management 
options and evaluations. A final subcontract report (Includes 
a bibliography containing 686 references on Typha from 
biological abstracts), 9:43106 (R;US) 
CAUSTIC FLOODING 
Bench-Scale Experiments 
Application of the alkaline flooding process in the Torrance 
Field, 9:42840 (J;US) 
Comparative Evaluations 
Application of the alkaline flooding process in the Torrance 
Field, 9:42840 (J;US) 
Displacement Fluids 
Caustic consumption by a sandstone at elevated temperatures, 
9:42801 (J;US) 
Transient interfacial tension behavior of crude oil caustic 
interfaces, 9:42846 (J;US) 
Electrolytes 
A group contribution activity coefficient model for enhanced 
oil recovery process involving electrolyte solutions: Part I- 
Solutions in the absence of partial molecular association, 
9:42812 (J;US) 
Field Tests 
Application of the alkaline flooding process in the Torrance 
Field, 9:42840 (J;US) 
Mathematical Models 
The relative permeability function for two-phase flow in 
porous media: effect of capillary number, 9:42832 (J;US) 
CAVITIES 
See also BOREHOLES 
Growth 
Wall recession rates in cavity-growth modeling, 9:42609 
(R;US) 
CAVITY RESONATORS 
Electric Fields 
SHF generator for precise measuring the radiotechnical 
parameters of accelerating resonators at low power level, 
9:44307 (RA;UA;In Russian) 
Electromagnetic Fields 
Specific features of modulated beam interaction with 
nonsymmetric SHF-oscillations excited in a waveguide 
resonator, 9:44274 (RA;UA;In Russian) 
Leak Testing 
Results of vacuum testing of accelerating resonators for the 
meson factory linac, 9:44308 (RA;UA;In Russian) 
Testing 
Automation of the benchmark for testing the VLEPP 
accelerating sections, 9:44304 (RA;UA;In Russian) 
CDC COMPUTERS 
Executive Codes 
U: the universal utility controller. Revision 1, 9:45285 (R;US) 
CELL CULTURES 
Cell Differentiation 
Double minute chromatin bodies and other chromosome 
alterations in human myeloid HL-60 leukemia cells 
susceptible or resistant to induction of differentiation by 
phorbol-12-myristate-13-acetate, 9:44731 (J;US) 
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Chromosomal Aberrations 
Double minute chromatin bodies and other chromosome 
alterations in human myeloid HL-60 leukemia cells 
susceptible or resistant to induction of differentiation by 
phorbol-12-myristate-13-acetate, 9:44731 (J;US) 


Photosensitivity 

Induction of DNA-protein cross-linking in Chinese hamster 
cells by monochromatic 365 and 405 NM ultraviolet light, 
9:44708 (J;GB) 

Light activation of a complex mixture: effects of UV excision 
repair on the modulation of genotoxic and molecular events 
in Chinese hamster cells (Cytotoxicity of UVA activated 
shale oil retort process water), 9:44709 (J;GB) 

CELL GROWTH (PLANT) 
See PLANT CELLS 
CELL KILLING 
Radioinduction 

Flow cytometric determination of radiation-induced 
chromosome damage and its correlation with cell survival, 
9:44699 (J;US) 

CELL MEMBRANES 
Nuclear Magnetic Resonance 

Study of the metabolism of °C labeled substrates by ‘°C 
NMR spectroscopy of intact cells, tissues, and organs, 
9:44618 (J;US) 

Physiology 

Neuroblastoma membranes inhibit isoproterenol-stimulated rise 

of cAMP in glioma cells (Rats), 9:44596 (J;US) 
X-Ray Diffraction 

Development and applications of photosensitive device systems 
to studies of biological and organic materials. Progress 
report, 9:44594 (R;US) 

CELL NUCLEI 
Biological Effects 

Influence of strong magnetic fields on genetic endpoints in 

Tradescantia tetrads and stamen hairs, 9:44730 (J;US) 
CELL PROLIFERATION 
Control 

Interaction of Escherichia coli B and B/4 and bacteriophage 
T4D with Berea sandstone rock in relation to enhanced oil 
recovery, 9:44643 (J;US) 

CELL WALL 
Molecular Structure 

Raman microprobe investigation of molecular structure and 
organization in the native state of woody tissue. Final 
progress report, July 31, 1983-March 31, 1984, 9:44592 

S) 


See ELECTROLYTIC CELLS 
CELLS (PLANT) 
See PLANT CELLS 
CELLULASE 
Code number 3.2.1.4. 
Biosynthesis 
Genetic approach to secretion and hyperproduction of 
cellulase by Trichocerma. Progress report, April 21, 1983- 
July 16, 1984, 9:44593 (R;US) 
Secretion 
Secretion of cellulase - a key role in production, 9:44636 
(R;US) 
CELLULASES 
See CELLULASE 


Chemical 
Development of quality assurance and performance testing for 
the Process Experimental Pilot Plant, 9:42967 (R;US) 
Performance Testing 
Development of quality assurance and performance testing for 
the Process Experimental Pilot Plant, 9:42967 (R;US) 
CENTRAL NERVOUS SYSTEM 
See also BRAIN 
Computerized Tomography 
Metrizamide computed tomography of the spine and head, 
9:44625 (RA;CS) 


CERAMICS 
Sintering 
High temperature mechanical properties of ceramics. Progress 
report, December 1, 1983-November 30, 1984, 9:43906 
(R;US) 
Technology Utilization 
Energy Materials Coordinating Committee (EMACC). 
Contractors meeting on problems and opportunities in 
structural ceramics, 9:43912 (R;US) 


Developmental neurotoxicity of methylmercury: the role of 
microtubules, 9:44717 (R;US) 


Developmental neurotoxicity of methylmercury: the role of 
microtubules, 9:44717 (R;US) 
CEREBRUM 


Referring to the question of scenograma of the cerebrum, 
9:44627 (RA;CS) 
CERIUM 
Diffusion 
Thermal of irradiated nuclear fuel: a literature 
review, 9:42968 (R;US) 
CERIUM FLUORIDES 


Precipitation 
i ing analysis of the two-stage trifluoride precipitation 
process, 9:44075 (R;US) 
CESIUM 
Diffusion 
Thermal outgassing of irradiated nuclear fuel: a literature 
review, 9:42968 (R;US) 
Energy-Level Transitions 
Narrow 87Rb and 133Cs hyperfine transitions in evacuated 
wall-coated cells, 9:44935 (R;US) 


Chemical durability of SRP waste glass: saturation effects and 
influence of SA/V, 9:42957 (R;US) 
Sorption 
Sorption of strontium, cesium, nickel, iodine and carbon in 
concrete, 9:43984 (R;FI) 
CESIUM 134 
Radioecological Concentration 
Report on the Oak Ridge sewage sludge land-farming 
experience. Part 1. Data presentation, 9:44543 (R;US) 
CESIUM 137 
Review of safety issues that pertain to the use of WESF 
cesium chloride capsules in an irradiator, 9:43058 (R;US) 
Environmental Pathway 
Report on the Oak Ridge sewage sludge land-farming 
experience. Part II. Pathways analysis, 9:44544 (R;US) 


Concentration 
Contents of **7Cs and Sr in the samples from the 
surroundings of the nuclear plant, 9:44541 (RA;AT) 


Estimating isotopic ratios, spatial distribution and inventory of 
radionuclides at Nuclear Sites 201, 219 and 221, 9:44545 
(R;US) 

Report on the Oak Ridge sewage sludge land-farming 
experience. Part 1. Data presentation, 9:44543 (R;US) 

Spatial Distribution 
imating isotopic ratios, spatial distribution and inventory of 
radionuclides at Nuclear Sites 201, 219 and 221, 9:44545 
(R;US) 
Whole-Body Counting 
Some experiences in incidental internal contamination 
monitoring and dose assessment, 9:44681 (RA;AT) 
CESIUM CHLORIDES 
Mechanical Properties 
. Review of safety issues that pertain to the use of WESF 
cesium chloride capsules in an irradiator, 9:43058 (R;US) 


Measurements of the electric dipole polarizabilities of the alkali 
halide dimers, 9:44953 (J;US) 
Thermal Expansion 
Review of safety issues that pertain to the use of WESF 
cesium chloride capsules in an irradiator, 9:43058 (R;US) 





CESIUM FLUORIDES 
Polarizability 
Measurements of the electric dipole polarizabilities of the alkali 
halide dimers, 9:44953 (J;US) 
Specific Heat 
Snoidal sine-Gordon kinks and renormalization effects in 
specific heat of TMMC [(CHs)s,NMnCls] and CsNiFs, 
9:43999 (J;US) 
Spin Waves 
Snoidal sine-Gordon kinks and renormalization effects in 
specific heat of TMMC [(CHs)sNMnCls] and CsNiFs, 
9:43999 (J;US) 
CFFF 
See MHD GENERATOR CFFF 
CHAIN REACTIONS 
Inhibition 
Radical initiation and phenol inhibition in the thermal, free 
radical decomposition of 1,3-diphenylpropane, dibenzylether 
and phenethylphenylether. Coal Liquefaction model studies, 
9:42623 (J;US) 
Temperature 
Radical initiation and phenol inhibition in the thermal, free 
radical decomposition of 1,3-diphenylpropane, dibenzylether 
and phenethylphenylether. Coal Liquefaction model studies, 
9:42623 (J;US) 


Radical initiation and phenol inhibition in the thermal, free 
radical decomposition of 1,3-diphenylpropane, dibenzylether 
and phenethylphenylether. Coal Liquefaction model studies, 
9:42623 (J;US) 

CHALK RIVER NUCLEAR LABS 
Accelerator Facilities 

Progress report, Physics Division: 1982 October 1-December 

31, 9:44288 (R;CA) 
Nuclear Physics 

Progress report, Physics Division: 1982 July 1-September 30, 

9:45038 (R;CA) 
Radiation Chemistry 

Progress report, Chemistry and Materials Division: 1982 

October 1-December 31, 9:45134 (R;CA) 
Radiochemistry 

Progress report, Chemistry and Materials Division: 1982 July 

1-September 30, 9:45133 (R;CA) 
Research Programs 

Progress report, Health Sciences Division: 1982 July 1- 
September 30, 9:45114 (R;CA) 

Progress report, Physics Division: 1982 July 1-September 30, 
9:45038 (R;CA) 

Progress report, Chemistry and Materials Division: 1982 July 
1-September 30, 9:45133 (R;CA) 

Progress report, Physics Division: 1982 October 1-December 
31, 9:44288 (R;CA) 

Progress report, Health Sciences Division: 1982 October 1- 
December 31, 9:45115 (R;CA) 

Progress report, Chemistry and Materials Division: 1982 
October 1-December 31, 9:45134 (R;CA) 

Solid State Physics 

Progress report, Chemistry and Materials Division: 1982 July 
1-September 30, 9:45133 (R;CA) 

Progress report, Chemistry and Materials Division: 1982 
October 1-December 31, 9:45134 (R;CA) 

CHALKS 
See LIMESTONE 

CHAR OIL ENERGY DEVELOPMENT PROCESS 
See COED PROCESS 

CHARGED PARTICLE DETECTION 


See also ALPHA DETECTION 
BETA DETECTION 
ELECTRON DETECTION 
POSITRON DETECTION 


Microchannel Electron Multipliers 
Microchannel plate as a detector of minimum ionizing particle, 
9:44420 (BA;US) 
CHARGED-PARTICLE ACTIVATION 
See ACTIVATION ANALYSIS 
CHARMONIUM 
Particle Identification 
Physics with the crystal ball detector, 9:44419 (J;US) 
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CHEESE 
Surface Properties 
Experimental study of the behaviour of Grauer Kaese 
compounds in gas mixtures, 9:44651 (RA;AT) 
CHEMICAL ANALYSIS 
See also ACTIVATION ANALYSIS 
FGD Chemistry and Analytical Methods Handbook. Volume 
2. Chemical and physical test methods. Final report, 9:43220 
(R;US) 
CHEMICAL EFFLUENTS 
Photosensitivity 
Light activation of a complex mixture: effects of UV excision 
repair on the modulation of genotoxic and molecular events 
in Chinese hamster cells (Cytotoxicity of UVA activated 
shale oil retort process water), 9:44709 (J;GB) 
CHEMICAL EXPLOSIONS 
Shock Waves 
Study of shock-induced signals and coherent effects in solids 
by molecular dynamics, 9:44448 (J;US) 
CHEMICAL EXPLOSIVES 
See also PETN 
TATB 
TNT 
Auger Electron Spectroscopy 
Carbon Auger line shape study of nitroaromatic explosives, 
9:44446 (J;US) 
Detonation Waves 
Subnanosecond measurements of detonation fronts in solid high 
explosives, 9:44447 (J;US) 
Timing Properties 
Subnanosecond measurements of detonation fronts in solid high 
explosives, 9:44447 (J;US) 
CHEMICAL INDUSTRY 
Cogeneration 
Cogeneration handbook for the chemical process industry 
(Includes glossary), 9:43712 (R;US) 
Economic Analysis 
Energy conservation in the power intensive industry towards 
the year 2000, 9:43720 (R;NO;In Norwegian) 
Energy Consumption 
Energy conservation in the power intensive industry towards 
the year 2000, 9:43720 (R;NO;In Norwegian) 
CHEMICAL LASERS 
Boundary Layers 
F/sub 2/ boundary layer measurement in a chemical laser slit 
nozzle flow, 9:44184 (R;US) 
Electron Spin Resonance 
Chemical generator and EPR studies of the chemical-oxygen- 
iodine-laser system, 9:44185 (R;US) 
CHEMICAL PLANTS 
Decommissioning 
Hazardous chemical waste mobilization during 
decommissioning of chemical plants, 9:44499 (J;US) 
CHEMICAL REACTION KINETICS 
Calculation Methods 
The ortho-allylbenzyl radical: A sensitive procedure for the 
assessment of hydrogen donor solvent reactivity, 9:42621 
(J;US) a 
CHEMICAL REACTORS 
Design 


Flow microreactor for study of high-pressure catalytic 
hydroprocessing reactions, 9:44181 (J;US) 
Fabrication 
Technical uncertainties in the SRC-II reactor system. Report 
for the Technical Data Analysis Program, 9:42587 (R;US) 
Fluid Mechanics 
Reactor hydrodynamics. Report for the Technical Data 
Analysis Program, 9:42586 (R;US) 
Technical uncertainties in the SRC-II reactor system. Report 
for the Technical Data Analysis Program, 9:42587 (R;US) 
Operation 
Flow microreactor for study of high-pressure catalytic 
hydroprocessing reactions, 9:44181 (J;US) 
Assessment 


Technical uncertainties in the SRC-II reactor system. Report 
for the Technical Data Analysis Program, 9:42587 (R;US) 
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CHEMICALS 


See ADDITIVES 
SURFACTANTS 
CHEMISTRY 
See also ATMOSPHERIC CHEMISTRY 


RADIATION CHEMISTRY 
RADIOCHEMISTRY 


Research Programs 
Chemistry and Materials Division. Progress report, April 1, 
1982-June 30, 1982, 9:45267 (R;CA) 
Chemistry and Materials Division progress report, January 1, 
1983-June 30, 1983, 9:45268 (R;CA) 
Chemistry and Materials Division progress report, July 1- 
December 31, 1983, 9:45269 (R;CA) 
CHEST 
Radiation Doses 
Relation between the local and chest dosimeter readings, 
9:44682 (RA;AT) 


Electric Power 
Chile - energy situation 1982, 9:43508 (R;DE;In German) 
Energy Policy 
Chile - energy situation 1982, 9:43508 (R;DE;In German) 
Energy Supplies 
Chile - energy situation 1982, 9:43508 (R;DE;In German) 
CHINA 
Radioactive Waste Management 
Summary of national and international fuel cycle and 
radioactive waste management programs, 1984, 9:42969 
(R;US) 
CHINESE HAMSTER 
See HAMSTERS 
CHINESE HAMSTER OVARY CELLS 
See CHO CELLS 
CHLOR-ALKALI INDUSTRY 


See CHEMICAL INDUSTRY 
CHLORINE 
SODIUM CARBONATES 
SODIUM HYDROXIDES 
CHLORIDES 
See also ANTIMONY CHLORIDES 
BISMUTH CHLORIDES 
CESIUM CHLORIDES 
MANGANESE CHLORIDES 
NICKEL CHLORIDES 
POTASSIUM CHLORIDES 
RUBIDIUM CHLORIDES 
SODIUM CHLORIDES 


Chemical Analysis 
FGD Chemistry and Analytical Methods Handbook. Volume 
2. Chemical and physical test methods. Final report, 9:43220 
(R;US) 
CHLORINATED ALIPHATIC HYDROCARBONS 


See also CARBON TETRACHLORIDE 
METHYL CHLORIDE 


Dehalogenation 
Highly reactive metallic nickel: reductive homocoupling 
reagent for benzylaic mono- and polyhalides, 9:44044 (J;US) 
Dimerization 
Highly reactive metallic nickel: reductive homocoupling 
reagent for benzylaic mono- and polyhalides, 9:44044 (J;US) 
Isomerization 
Highly reactive metallic nickel: reductive homocoupling 
reagent for benzylaic mono- and polyhalides, 9:44044 (J;US) 
Solvent Properties 
Solubilities of krypton and xenon in dichlorodifluoromethane, 
9:44040 (R;US) 
CHLORINATED AROMATIC HYDROCARBONS 
Dehalogenation 
Highly reactive metallic nickel: reductive homocoupling 
reagent for benzylaic mono- and polyhalides, 9:44044 (J;US) 
Deposition 
Evidence of deposition of anthropogenic pollutants in remote 
Rocky Mountain lakes, 9:44558 (J;NL) 
Dimerization 
Highly reactive metallic nickel: reductive homocoupling 
reagent for benzylaic mono- and polyhalides, 9:44044 (J;US) 
Environmental Transport 
Evidence of deposition of anthropogenic pollutants in remote 
Rocky Mountain lakes, 9:44558 (J;NL) 


CHLORINE 
Activation Analysis 

CONAC design and installation, Paradise Steam Plant, 9:42642 
(RA;US) 

Experience with a coal elemental analyzer at the Homer City 
Coal Cleaning Plant, 9:42641 (RA;US) 

Principles and applications of continuous coal analysis, 9:42638 
(RA;US) 

Effects 


Cl incorporation at the Si/SiO: interface during the oxidation 
of Si in HC1/O, ambients, 9:43873 (J;US) 


Interaction of Ck with Bi(0001): incipient BiCl, formation and 
decomposition, 9:44048 (J;NL) 
CHLORINE CHLORIDES 


in high pressure separator streams. Final 
technical report, 9:42577 (R;US) 
Fractionation 
Chlorine fractionation in high pressure 
technical report, 9:42577 (R;US) 
Material Balance 
Chlorine fractionation in high pressure 
technical report, 9:42577 (R;US) 
CHLORPROMAZINE 
Oxidation 
One-electron oxidation in irradiated carbon tetrachloride 
solutions of ZnTPP, TMPD, and phenols (Pulsed 
irradiation), 9:44072 (J;US) 
CHO CELLS 


separator streams. Final 


separator streams. Final 


In situ oxygen consumption rates of cells in V-79 multicellular 
spheroids during growth, 9:44617 (J;US) 
CHROMATID DELETIONS 
See CHROMOSOMAL ABERRATIONS 
CHROMATOGRAPHY 
Energy Consumption 
Isothermal separation processes, 9:43722 (R;US) 
CHROMIUM 
Diffusion 
Thermal outgassing of irradiated nuclear fuel: a literature 
review, 9:42968 (R;US) 
Interatomic Distances 
EXAFS and Moessbauer study of small metal clusters isolated 
in rare-gas solids, 9:44917 (R;US) 
Interfaces 
Chromium silicide formation by ion mixing, 9:43995 (J;US) 
Ton Implantation 
Chromium silicide formation by ion mixing, 9:43995 (J;US) 
CHROMIUM ALLOYS 
See also STAINLESS STEELS 
Annealing 
Pulsed ion beam interface melting of PtCr and CrTa alloyw on 
Si structures, 9:43881 (BA;NL) 
Corrosion 
Stability of chromium oxide scales in oxygen-sulfur-containing 
environments at elevated temperatures, 9:43830 (R;US) 
Corrosion Resistance 
Stability of chromium oxide scales in oxygen-sulfur-containing 
environments at elevated temperatures, 9:43830 (R;US) 
Electrochemical Corrosion 
Dissolution and passivation kinetics of Fe-Cr-Ni alloys during 
localized corrosion, 9:43898 (BA;NL) 
Mechanical Properties 
Research toward new alloys for generator retaining rings, 
9:43214 (J;US) 
Oxidation 
Study of the reactive-element effect in oxidation of Fe-Cr 
alloys using transverse section analytical electron 
microscopy (1000°C), 9:43829 (R;US) 


Dissolution and passivation kinetics of Fe-Cr-Ni alloys during 
localized corrosion, 9:43898 (BA;NL) 





Scaling 


Stability of chromium oxide scales in oxygen-sulfur-containing 
environments at elevated temperatures, 9:43830 (R;US) 
Zone Melting 
Pulsed ion beam interface melting of PtCr and CrTa alloyw on 
Si structures, 9:43881 (BA;NL) 
CHROMIUM COMPOUNDS 


See also CHROMIUM OXIDES 
CHROMIUM SILICIDES 


Chemical Reaction Kinetics 
Kinetics of the chromium(VI)/thiourea reaction in the 
presence of polyacrylamide, 9:42814 (J;US) 


Kinetics of the chromium(VI)/thiourea reaction in the 
presence of polyacrylamide, 9:42814 (J;US) 
CHROMIUM ISOTOPES 
Optical Models 
Optical model calculations for the chromium, iron and nickel 
isotopes in the energy range of 0.5 to 100.0 MeV, 9:45103 
(BA;NL) 
CHROMIUM OXIDES 
Phase Diagrams 
Fundamental study of the NOXSO combined NO/sub x//SO2 
flue gas treatment process: corrosion and its prevention, 
9:43218 (R;US) 
CHROMIUM SILICIDES 
Crystal Growth 
Chromium silicide formation by ion mixing, 9:43995 (J;US) 
Synthesis 
Chromium silicide formation by ion mixing, 9:43995 (J;US) 
CHROMIUM-NICKEL STEELS 


STAINLESS STEEL-304 
See also STAINLESS STEEL-304L 
STAINLESS STEEL-308 
STAINLESS STEEL-310 
STAINLESS STEEL-316 
STAINLESS STEEL-347 
STAINLESS STEEL-348 


Corrosion 
Compatibility of materials for pressurized cylinders with 
unpurified rubidium, 9:44140 (R;DE;In German) 
CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CHROMOSOMAL ABERRATIONS 
See also CHROMOSOME BREAKAGE 
Radioinduction 

Flow cytometric determination of radiation-induced 
chromosome damage and its correlation with cell survival, 
9:44699 (J;US) 

Use of peripheral blood mononuclear cell prematurely 
condensed chromosomes for biological dosimetry, 9:44700 
(J;US) 

CHROMOSOME ABERRATIONS 
See CHROMOSOMAL ABERRATIONS 
CHROMOSOME BREAKAGE 
Radioinduction 

Evaluations of cellular proliferation and chromosome 
breakages after in vitro exposure of human lymphocytes to 
calcium or zinc DTPA, 9:44702 (J;US) 

CHROMOSOME EXCHANGES 
See CHROMOSOMAL ABERRATIONS 
CHROMOSOME FRAGMENTS 
See CHROMOSOMAL ABERRATIONS 
CHROMOSOMES 
Cytological Techniques 

Use of peripheral blood mononuclear cell prematurely 
condensed chromosomes for biological dosimetry, 9:44700 
(J;US) 

CIRCUITS (ELECTRONIC) 
See ELECTRONIC CIRCUITS 
CIRCULAR POINT COLLECTORS 
See PARABOLIC DISH COLLECTORS 
CISTRONS 

See GENES 
CITIES 

See URBAN AREAS 
CITRIC ACID 


Complexes of yttrium and citric acid, 9:44049 (TJ;US) 
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CLATHRATES 
Order-Disorder Transformations 
Stage order, disorder, and phase transitions in intercalation 
compounds, 9:45138 (J;US) 
CLAYS 
See also BENTONITE 
Catalytic Effects 
Characterization of artifacts produced from tetralin donor 
vehicle under coal liquefaction conditions, 9:42617 (J;US) 
CLIMATES 
Biological Effects 
Therapeutic and prophylactic importance of lead mobilizations 
in stimulating climate and their physiological gases, 9:44724 
(R;DE;In German) 
F 
Seasonal climate scenarios for Europe and North America in a 
high-CO2, warmer world, 9:44481 (R;US) 
Global Aspects 
Climate of the Northern Hemisphere, 1851-1900 compared to 
contemporary climate. Third annual report, 9:44457 (R;US) 
Mathematical Models 
The ‘greenhouse’ effect: reason and reality considered, 9:43530 
(J;GB) 
Time-Series Analysis 
Average value of correlated time series, with applications in 
dendroclimatology and hydrometeorology, 9:44467 (J;US) 
CLINCH RIVER BREEDER REACTOR 
Radiation Monitoring 
Preconstruction radioactivity levels in the vicinity of the 
proposed Clinch River Breeder Reactor Project, 9:44575 
(R;US) 
Reactor Core Disruption 
Radial power shifts in heterogeneous fast reactor calculations, 
9:43435 (J;US) 
CLINTON P. ANDERSON MESON PHYSICS FACILIT 
See LAMPF LINAC 
CLUSTERS (FUEL ELEMENTS) 
See FUEL ELEMENT CLUSTERS 
CLUSTERS (GALAXY) 
See GALAXY CLUSTERS 
CMEA 
See COMECON 
CNG PROCESS 


CNG acid gas removal process. Technical progress report 3, 1 
May 1981-31 July 1981, 9:42571 (R;US) 
CNG acid gas removal process. Technical progress report No. 
10, February 1-April 30, 1983, 9:42569 (R;US) 
CNG acid gas removal process. Final technical report, 9:42570 
(R;US) 
Modifications 
CNG acid gas removal process. Technical progress report 3, 1 
May 1981-31 July 1981, 9:42571 (R;US) 
CNG acid gas removal process. Final technical report, 9:42570 
(R;US) 
Research Programs 
CNG acid gas removal process. Final technical report, 9:42570 


See CARBON DIOXIDE INJECTION 
COAL 
See also BROWN COAL 
SUBBITUMINOUS COAL 
Activation Analysis 
CONAC design and installation, Paradise Steam Plant, 9:42642 
(RA;US) 
Experience with a coal elemental analyzer at the Homer City 
Coal Cleaning Plant, 9:42641 (RA;US) 
On-line coal analysis, 9:42633 (R;US) 
Principles and applications of continuous coal analysis, 9:42638 
(RA;US) 
Ash Content 
COALSCAN performance at Ulan Mines in Australia, 9:42640 
(RA;US) 
Fuel management evaluation at Utah Power and Light 
Company's Hunter Plant, 9:42643 (RA;US) 
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On-line rapid ash meter - results and applications, 9:42639 
(RA;US) 

Requirements for on-line coal analysis in Great Britain, 9:42644 
(RA;US) 

Ashes 

Effect of feed coal variation on demonstration plant 
performance, 9:42576 (R;US) 

Industrial utilization of coal-liquid mixtures, 9:42758 (RA;US) 

Calorific Value 

Combustion of coal-water slurry in a multiple-burner furnace, 
9:42746 (RA;US) 

Requirements for on-line coal analysis in Great Britain, 9:42644 
(RA;US) 

Chemical Analysis 

Application of unconventional solvents and °*Cf-plasma 
desorption spectrometry in studies of coal. Annual report 
Feb 83-Jan 84, 9:42647 (R;US) 

COALSCAN performance at Ulan Mines in Australia, 9:42640 
(RA;US) 

Minerals in coal: a transmission electron microscopy study, 
9:42650 (J;US) 

Nuclear assay of coal. Volume 13. Seminar proceedings - 
principles and applications of continuous coal analysis, 
9:42637 (R;US) 

On-line rapid ash meter - results and applications, 9:42639 
(RA;US) 

Optimal electric load dispatch from coal fired power stations 
by means of continuous fuel analysis, 9:42645 (RA;US) 

Overview of TVA’s Paradise Steam Plant, 9:43206 (RA;US) 

Reduction of boiler tube ash fouling using additives and 
continuous coal analysis, 9:42765 (RA;US) 

Chemical Composition 

Coal characteristics relevant to pulverized coal processes, 
9:42563 (RA;US) 

Coal slurry utilization in small industrial fire tube boilers, 
9:42738 (RA;US) 

Combustion of coal-water slurry in a multiple-burner furnace, 
9:42746 (RA;US) 

Effect of feed coal variation on demonstration plant 
performance, 9:42576 (R;US) 

Effects of coal type, surfactant, and coal cleaning on the 
theological properties of coal water mixture, 9:42714 
(RA;US) 

Industrial utilization of coal-liquid mixtures, 9:42758 (RA;US) 

Cleaning 

AFT beneficiation system: a new way to clean coal, 9:42726 
(RA;US) 

Coal-Cleaning Test Facility: 1984 test plan, 9:42733 (R;US) 

Coal refining by physical methods for the preparation of coal 
slurries with less than one weight percent ash, 9:42718 
(RA;US) 

Design and economics of utility power plants utilizing deep 
cleaned coal water slurries, 9:42720 (RA;US) 

Effects of coal type, surfactant, and coal cleaning on the 
rheological properties of coal water mixture, 9:42714 
(RA;US) 

Effects of coal beneficiation on handling properties of coal- 
water mixtures, 9:42716 (RA;US) 

Mineral matter composition and economic considerations in 
coal beneficiation for CWM, 9:42727 (RA;US) 

Combustion 

Coal - No. 2 oil mixtures - pipelining and combustion tests, 
9:42709 (RA;US) 

Combustion of coal-water slurry in a multiple-burner furnace, 
9:42746 (RA;US) 

Proceedings: western coal quality workshop, 9:42734 (R;US) 

Combustion Products 

Coal combustion aerosols and SO:: an interdisciplinary study, 
9:42761 (R;US) 

Combustion of coal-water slurry in a multiple-burner furnace, 
9:42746 (RA;US) 

Flue gas desulfurization. First follow up report: control of air 
pollution from coal combustion, 9:42658 (R;BE) 

Reduction of boiler tube ash fouling using additives and 
continuous coal analysis, 9:42765 (RA;US) 


Combustion Properties 
Conversion of oil-designed power plants using advanced coal 
cleaning and slurrying technologies, 9:43204 (RA;US) 
Reduction of boiler tube ash fouling using additives and 
continuous coal analysis, 9:42765 (RA;US) 
Comminution 
Physical pretreatment, comminution and physical separation, 
9:42732 (R;US) 
Evaluations 
Coal characteristics relevant to pulverized coal processes, 
9:42563 (RA;US) 
Combustion of coal-water slurry in a multiple-burner furnace, 
9:42746 (RA;US) 
Effect of feed coal variation on demonstration plant 
performance, 9:42576 (R;US) 
Consumption Rates 
Industrial coal demand and supply: projections for the future, 
9:42767 (RA;US) 
Cost 
Conversion of oil-designed power plants using advanced coal 
cleaning and slurrying technologies, 9:43204 (RA;US) 
Deashing 
New deashed COM technique and demonstration test program, 
9:42715 (RA;US) 
Demonstration Programs 
Energy research and development plan for 73rd-75th fiscal 
years (July 1984-June 1987), 9:43538 (R;US) 
Denitrification 
Increasing the activity of coal mineral matter for 
hydrodesulfurization and hydrodenitrogenation, 9:42615 
GUS) 
Desulfurization 
High sulfur coal research at the SIUC Coal Technology 
Laboratory. Quarterly progress report, April 1-June 30, 
1984, 9:42568 (R;US) 
Increasing the activity of coal mineral matter for 
hydrodesulfurization and hydrodenitrogenation, 9:42615 
(J;US) 


Dissolving coal at moderate temperatures and pressures, 
9:42627 (J;US) 

Molecule-induced homolysis in coal chemistry: Radical 
intermediates in the thermal decomposition of 1,2- 
dihydronaphthalene, 9:42630 (J;US) 


AFT beneficiation system: a new way to clean coal, 9:42726 
(RA;US) 

Mineral matter composition and economic considerations in 
coal beneficiation for CWM, 9:42727 (RA;US) 

Fluidized-Bed Combustion 

Evaluation of the environmental and technical aspects of 
pressurized, fluidized-bed combustors, 9:42737 (R;US) 

High sulfur coal research at the S(UC Coal Technology 
Laboratory. Quarterly progress report, April 1-June 30, 
1984, 9:42568 (R;US) 

Industrial application of fluidized-bed combustion. Quarterly 
technical progress report, July-September 1980, 9:42762 
(R;US) 

Test series 2.1 report. Volume 2. Appendices, 9:44250 (R;US) 

Fuel Additives 

Reduction of boiler tube ash fouling using additives and 

continuous coal analysis, 9:42765 (RA;US) 
Fuel Consumption 

Flue gas desulfurization. First follow up report: control of air 

pollution from coal combustion, 9:42658 (R;BE) 
Fuel Substitution 

Industrial applications analysis for coal-fired prime movers. 

Final report, 9:42763 (R;US) 
Fuel Supplies 
Proceedings: western coal quality workshop, 9:42734 (R;US) 


Direct wet-grinding and dispersion of coal for preparation of 
coal-water mixtures, 9:42724 (RA;US) 

Performance and scale-up of the Szego mill for coal-slurry 
fuels preparation, 9:42730 (RA;US) 





COAL 
Grinding 


Ultrasonically enhanced size reduction of coal, 9:42717 
(RA;US) 
Materials Handling 
Proceedings: western coal quality workshop, 9:42734 (R;US) 
Meetings 

Fifth annual symposium on industrial coal utilization, 9:42753 
(R;US) 

Nuclear assay of coal. Volume 13. Seminar proceedings - 
principles and applications of continuous coal analysis, 
9:42637 (R;US) 

Proceedings: western coal quality workshop, 9:42734 (R;US) 

Mineralogy 

Mineral matter composition and economic considerations in 

coal beneficiation for CWM, 9:42727 (RA;US) 
Moisture 

Requirements for on-line coal analysis in Great Britain, 9:42644 
(RA;US) 

On-Line Measurement Systems 

Fuel management evaluation at Utah Power and Light 
Company’s Hunter Plant, 9:42643 (RA;US) 

Nuclear assay of coal. Volume 13. Seminar proceedings - 
principles and applications of continuous coal analysis, 
9:42637 (R;US) 

Optimal electric load dispatch from coal fired power stations 
by means of continuous fuel analysis, 9:42645 (RA;US) 

Requirements for on-line coal analysis in Great Britain, 9:42644 
(RA;US) 

Particle Size 

Coal refining by physical methods for the preparation of coal 
slurries with less than one weight percent ash, 9:42718 
(RA;US) 

Combustion of coal-water slurry in a multiple-burner furnace, 
9:42746 (RA;US) 

Effects of coal type, surfactant, and coal cleaning on the 
rheological properties of coal water mixture, 9:42714 
(RA;US) 

Performance and scale-up of the Szego mill for coal-slurry 
fuels preparation, 9:42730 (RA;US) 

Ultrasonic technique for measuring coal concentration in 
COM, 9:42722 (RA;US) 

Physical Properties 
Correlation of coal quality to coal liquefaction, 9:42619 (J;US) 
Pyrolysis 

Char oil energy development (Project COED). Monthly report 
No. 23, 9:42601 (R;US) 

Diesel fuels from minimally processed coal pyrolysis liquids: 
exploratory investigations, 9:42562 (R;US) 

Flash pyrolysis of coal in reactive and non-reactive gaseous 
environments, 9:42629 (J;US) 

Quality Control 

Fuel management evaluation at Utah Power and Light 
Company's Hunter Plant, 9:42643 (RA;US) 

Proceedings: western coal quality workshop, 9:42734 (R;US) 

Research Programs 

Energy research and development plan for 73rd-75th fiscal 

years (July 1984-June 1987), 9:43538 (R;US) 
Sulfur Content 

Requirements for on-line coal analysis in Great Britain, 9:42644 

(RA;US) 
Supply and Demand 

Industrial coal demand and supply: projections for the future, 

9:42767 (RA;US) 
Surface Properties 

Effects of coal type, surfactant, and coal cleaning on the 
rheological properties of coal water mixture, 9:42714 
(RA;US) 

Rheological characteristics of coal-water mixture with high 
coal content, 9:42632 (RA;US) 

Variations 

Effect of feed coal variation on demonstration plant 

performance, 9:42576 (R;US) 
Volatile Matter 

Coal characteristics relevant to pulverized coal processes, 

9:42563 (RA;US) 
Washing 

Effects of coal beneficiation on handling properties of coal- 

water mixtures, 9:42716 (RA;US) 
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COAL CHEMICALS 


See COAL EXTRACTS 
PETROCHEMICALS 


COAL DEPOSITS 
See also COAL SEAMS 
Classification 
Standard procedure for DELTAP apparatus, 9:42697 (R;AU) 
Petrography 
Distribution, abundance, and maceral content of the lithotypes 
in the Beulah-Zap bed of North Dakota, 9:42665 (R;US) 
Stratigraphy 
Correlation of coal beds, coal zones, and key stratigraphic 
units in the Pennsylvanian rocks of eastern Kentucky, 
9:42667 (R;US) 
COAL EXTRACTS 
Chemical Analysis 
Application of unconventional solvents and ‘*Cf-plasma 
desorption spectrometry in studies of coal. Annual report 
Feb 83-Jan 84, 9:42647 (R;US) 
COAL FINES 
Water Removal 
Dewatering of coal fines with vacuum belt filter installations, 
9:42735 (R;DE;In German) 
COAL GASIFICATION 


See also GKT PROCESS 
RUHR 100 GASIFICATION PROCESS 


Catalysis 
Catalyzed gasification of coal: isotope and XPS studies, 
9:42589 (R;US) 
Catalysts 
Catalytic coal gasification, 9:42598 (R;GB) 
Chemical Reaction Kinetics 
Catalyzed gasification of coal: isotope and XPS studies, 
9:42589 (R;US) 
Fluidized Bed 
Coal gasification in a pilot scale fluidized bed reactor. 2. 
Gasification of a New Mexico subbituminous coal, 9:42614 
(J;US) 
Evaluation of fluidized-bed gasifier process control systems, 
9:42560 (R;US) 
In-Situ Gasification 
Simulation of in-situ gasification using compact coal blocks and 
packed beds of coal under steady pressure and alternating 
pressure, 9:42604 (R;DE;In German) 
Mathematical Models 
Coal gasification in a pilot scale fluidized bed reactor. 2. 
Gasification of a New Mexico subbituminous coal, 9:42614 
(J;US) 
Meetings 
Proceedings: third annual EPRI contractors’ conference on 
coal gasification, 9:42596 (R;US) 
Process Control 
Evaluation of fluidized-bed gasifier process control systems, 
9:42560 (R;US) 
Research Programs 
Catalyzed gasification of coal: isotope and XPS studies, 
9:42589 (R;US) 
Simulation 
Simulation of in-situ gasification using compact coal blocks and 
packed beds of coal under steady pressure and alternating 
pressure, 9:42604 (R;DE;In German) 
COAL GASIFICATION PLANTS 
Corrosion 
Stability of chromium oxide scales in oxygen-sulfur-containing 
environments at elevated temperatures, 9:43830 (R;US) 
Environmental Impacts 
University of Minnesota Duluth, gasifier health risk assessment, 
9:42662 (R;US) 
Health Hazards 
University of Minnesota Duluth, gasifier health risk assessment, 
9:42662 (R;US) 
Materials 
Fossil Energy Materials Program plan for fiscal years 1983- 
1987, 9:42556 (R;US) 
Thermal-shock studies on refractories for slagging coal 
gasifiers, 9:42558 (R;US) 
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On-Line Measurement Systems 
Application potential of advanced instrumental methods for 
on-line automated composition analysis of solid/liquid fossil 
energy process materials. Volume I. Nuclear methods, 
9:42557 (R;US) 
COAL INDUSTRY 
Accidents 
Coal mine safety and productivity, 9:42696 (R;US) 
Environmental Effects 
Results of research and development work of the Department 
of Applied Systems Analysis in 1982, 9:45274 (R;DE;In 
German) 
Planning 
Benefits of environmental control in expanding coal utilization, 
9:43554 (R;US) 
Pollution Control 
Benefits of environmental control in expanding coal utilization, 
9:43554 (R;US) 
Regulations 
Coal mine safety and productivity, 9:42696 (R;US) 
COAL LIQUEFACTION 
See also COED PROCESS 
EXXON LIQUEFACTION PROCESS 
H-COAL PROCESS 
SRC-II PROCESS 
SYNTHOIL PROCESS 
Developing technologies for coal utilization, 9:42600 (R;BE) 
In-situ study under direct coal liquefaction conditions of the 
surface interaction between iron sulfides and selected 
number of model compounds, 9:42628 (J;US) 


Analytical chemistry of products from process strategies 
designed to reduce the biological activity of direct coal 
liquefaction materials, 9:42768 (J;US) 

Catalysts 

Development of significantly improved catalysts for coal 
liquefaction and upgrading of coal extracts. Quarterly 
progress report No. 9, October 1-December 31, 1983, 
9:42583 (R;US) 

Iron-based catalysts, H2S and liquefaction, 9:42625 (J;US) 

Chemical Feedstocks 
Correlation of coal quality to coal liquefaction, 9:42619 (J;US) 
Chemical Reaction Kinetics 

Effects of heavy recycle solvent components on direct coal 
liquefaction, 9:42620 (J;US) 

Radical initiation and phenol inhibition in the thermal, free 
radical decomposition of 1,3-diphenylpropane, dibenzylether 
and phenethylphenylether. Coal Liquefaction model studies, 
9:42623 (J;US) 

Chemical Reaction Yield 

The ortho-allylbenzyl radical: A sensitive procedure for the 
assessment of hydrogen donor solvent reactivity, 9:42621 
(J;US) 


Radical initiation and phenol inhibition in the thermal, free 
radical decomposition of 1,3-diphenylpropane, dibenzylether 
and phenethylphenylether. Coal Liquefaction model studies, 
9:42623 (J;US) 

Reactions governing coal solubilization. Fourth quarterly 
progress report, May 15, 1984-July 15, 1984, 942591 (RUS) 

Economic Analysis 

Cost of liquid fuels from coal - Part IV: products from direct 
liquefaction processes (German liquefaction technology), 
9:42593 (R;GB) 

Heaters 

Hydrodynamics and heat transfer related to coal liquefaction 

preheaters, 9:42585 (R;US) 
Hydrogen Production 

Direct liquefaction technology assessment. Task 2. Plant 

integration, 9:42605 (R;US) 


Characterization of short contact time dissolution products 
from a series of vitrinite-rich coals, 9:42616 (J;US) 
Organic Solvents 
Effects of heavy recycle solvent components on direct coal 
liquefaction, 9:42620 (J;US) 
Fate of selected 1-, 2-, and 3-ring compounds during recycle 
coal liquefaction operation, 9:42618 (J;US) 


Improving the quality of deteriorated recycle solvents. 
Quarterly report, June 1984-August 1984, 9:42588 (R;US) 
The kinetics of catalytic hydrogenation of pyrene-implications 
for direct coal liquefaction processing, 9:42624 (J;US) 
The use of o-terphenyl and dibenzo(c,g)phenanthrene to study 
H-donor solvents, 9:42622 (J;US) 
Reaction Intermediates 
Characterization of short contact time dissolution products 
from a series of vitrinite-rich coals, 9:42616 (J;US) 
Technology Assessment 
Direct liquefaction technology assessment. Task 2. Plant 
integration, 9:42605 (R;US) 
COAL LIQUEFACTION PLANTS 
Auxiliary Systems 
Direct liquefaction technology assessment. Task 2. Plant 
integration, 9:42605 (R;US) 
Design 
Direct liquefaction technology assessment. Task 2. Plant 
integration, 9:42605 (R;US) 
Materials 
Fossil Energy Materials Program plan for fiscal years 1983- 
1987, 9:42556 (R;US) 
On-Line Measurement Systems 
Application potential of advanced instrumental methods for 
on-line automated composition analysis of solid/liquid fossil 
energy process materials. Volume I. Nuclear methods, 
9:42557 (R;US) 


Direct liquefaction technology assessment. Task 2. Plant 
integration, 9:42605 (R;US) 
Residues 
6000 TPD SRC-I Demonstration Plant Gas Systems. Volume 
2. GKT unlimited rights design baseline package, 9:42582 
(R;US) 
Direct liquefaction technology 
integration, 9:42605 (R;US) 
GKT unlimited rights data: GKT review and engineering 
report, 9:42574 (R;US) 
Storage Facilities 
Direct liquefaction technology assessment. Task 2. Plant 
integration, 9:42605 (R;US) 
Waste Water 
Water management and reuse of coal conversion process 
condensates. Summary final report, 9:42654 (R;US) 
COAL LIQUIDS 
Additives 
Viscosity stabilization of SRC residual oil. Final technical 
report, 9:42578 (R;US) 
Biological Effects 
Chironomid deformities as indicators of pollution from a 
synthetic, coal-derived oil (Chironomus decorus), 9:44727 
(J;GB) 
Chemical Analysis 
Analytical chemistry of products from process strategies 
designed to reduce the biological activity of direct coal 
liquefaction materials, 9:42768 (J;US) 
Chemical Composition 
Characterization of artifacts produced from tetralin donor 
vehicle under coal liquefaction conditions, 9:42617 (J;US) 
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and characterization of coal derived components, 
9:42590 (R;US) 


Solid-liquid separation for liquefied coal industries. Final 

report, 9:42597 (R;US) 
Distillates 

Enthalpy measurements on distillates produced from a Utah 
coal by the Char-Oil-Energy-Development process and from 
a Kentucky bituminous coal by the Synthoil process, 9:42612 
GUS) 

Enthalpy measurements of a syncrude and a distillate derived 
from Western Kentucky coal, 9:42613 (J;US) 


A boil-off calorimeter for the measurement of the enthalpy of 
coal-derived liquids, 9:42648 (J;US) 





Enthalpy measurements on distillate cuts of syncrudes 
produced from the solvent refined coal processes, 9:42611 
(J;US) 

Enthalpy measurements of a syncrude and a distillate derived 
from Western Kentucky coal, 9:42613 (J;US) 


Solid-liquid separation for liquefied coal industries. Final 

report, 9:42597 (R;US) 
Flowmeters 

Developing a flowmeter for streams with high solids contents, 

9:42606 (R;US) 
Fractionation 

Characterization of artifacts produced from tetralin donor 
vehicle under coal liquefaction conditions, 9:42617 (J;US) 

Enthalpy measurements on distillate cuts of syncrudes 
produced from the solvent refined coal processes, 9:42611 
(J;US) 

Gas Chromatography 

Characterization of artifacts produced from tetralin donor 

vehicle under coal liquefaction conditions, 9:42617 (J;US) 
Hydrogenation 

Char oil energy development (Project COED). Monthly report 
No. 23, 9:42601 (R;US) 

Development of significantly improved catalysts for coal 
liquefaction and upgrading of coal extracts. Quarterly 
progress report No. 9, October 1-December 31, 1983, 
9:42583 (R;US) 

Kinetics of hydrogenation of alternative crude oils. First 
annual report, August 1, 1980-August 1, 1981 (464 
bibliographic citations), 9:42564 (R;US) 

Kinetics of hydrogenation of alternative crude oils. Final 
report, August 1, 1980-July 31, 1982 (Contains 1586 
bibliographic citations), 9:42565 (R;US) 

New catalysts for coal liquid upgrading. Final technical report, 
9:42584 (R;US) 

Liquid Column Chromatography 

Characterization of artifacts produced from tetralin donor 

vehicle under coal liquefaction conditions, 9:42617 (J;US) 
Mass Spectroscopy 

Characterization of artifacts produced from tetralin donor 
vehicle under coal liquefaction conditions, 9:42617 (J;US) 

Separation and characterization of coal derived components, 
9:42590 (R;US) 

Mutagen Screening 

Analytical chemistry of products from process strategies 
designed to reduce the biological activity of direct coal 
liquefaction materials, 9:42768 (J;US) 

Diesel fuels from minimally processed coal pyrolysis liquids: 
exploratory investigations, 9:42562 (R;US) 

Solvent Properties 

Hydrogen and methane solubility in SRC-II coal liquid, 

9:42626 (J;US) 
Stabilization 

Viscosity stabilization of SRC residual oil. Final technical 

report, 9:42578 (R;US) 
Thermodynamic Properties 

Conversion of thermophysical property data, 9:42581 (R;US) 

Phase equilibrium in coal liquefaction processes. Final report, 
9:42594 (R;US) 

Viscosity 
Viscosity stabilization of SRC residual oil. Final technical 
report, 9:42578 (R;US) 
COAL MINERS 
Eyes 
Operator alertness studies, 9:42678 (RA;US) 
Injuries 

Activities and objects most commonly associated with 
underground coal miners’ back injuries, 9:42687 (RA;US) 

Analysis of coal mining back injury statistics, 9:42688 (RA;US) 

Back injuries, 9:42685 (R;US) 

Field testing of workers involved in material handling, 9:42690 
(RA;US) 

Manual materials handling (MMH) training program for the 
mining industry, 9:42694 (RA;US) 

Two back risks in mining: lifting and pushing and pulling, 
9:42689 (RA;US) 
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Materials Handling 
Job design for manual material handling tasks, 9:42692 
(RA;US) 
Lifting capacity determination, 9:42691 (RA;US) 
Training procedures to reduce low back injuries, 9:42693 
(RA;US) 


Field testing of workers involved in material handling, 9:42690 
(RA;US) 
Job design for manual material handling tasks, 9:42692 
(RA;US) 
Lifting capacity determination, 9:42691 (RA;US) 
Training 
Performance-based training for mobile equipment operators, 
9:42681 (RA;US) 
Training procedures to reduce low back injuries, 9:42693 
(RA;US) 
COAL MINES 
Rock Bursts 
Outbursts in coal mines, 9:42699 (R;GB) 
COAL MINING 
Proceedings: western coal quality workshop, 9:42734 (R;US) 
Abandoned Sites 
National inventory of abandoned mine land problems: an 
emphasis on health, safety, and general welfare impacts, 
9:42704 (R;US) 
Financial Assistance 
Rationalising association of the hard coal mining industry - 
annual report 1982, 9:42701 (R;DE;In German) 
COAL PREPARATION 
Proceedings: western coal quality workshop, 9:42734 (R;US) 
Air Pollution Abatement 
Emissions and decreasing measures at the charge side of the 
coke oven plant, 9:42602 (R;DE;In German) 
Air Pollution Control 
Dust emissions from surface mining plants and measures for 
the emission decrease, 9:42661 (R;DE;In German) 
Fabric Filters 
Dewatering of coal fines with vacuum belt filter installations, 
9:42735 (R;DE;In German) 
COAL PREPARATION PLANTS 
Overview of TVA’s Paradise Steam Plant, 9:43206 (RA;US) 
Construction 
Coaliquid coal slurry fuel program - 1983, 9:42708 (RA;US) 
Design 
Coaliquid coal slurry fuel program - 1983, 9:42708 (RA;US) 
Utilization of anthracite culm, 9:42755 (RA;US) 
Materials 
Fossil Energy Materials Program plan for fiscal years 1983- 
1987, 9:42556 (R;US) 
Mineral Wastes 
Value derivable from coal waste by entrained-flow 
combustion, 9:42759 (RA;US) 
On-Line Measurement Systems 
COALSCAN performance at Ulan Mines in Australia, 9:42640 
(RA;US) 
Experience with a coal elemental analyzer at the Homer City 
Coal Cleaning Plant, 9:42641 (RA;US) 
Performance 
Fuel preparation plant description and performance, June 1982- 
April 1983, 9:42567 (R;US) 
Pneumatic Transport 
Fuel preparation plant description and performance, June 1982- 
April 1983, 9:42567 (R;US) 
Production 
Coaliquid coal slurry fuel program - 1983, 9:42708 (RA;US) 
COAL SEAMS 
Degassing 
Community model for coalbed methane utilization, 9:42894 
(J;US) 
Outbursts in coal mines, 9:42700 (R;GB) 
Depth 
Outbursts in coal mines, 9:42700 (R;GB) 





117S / ERA- 9/21 


Sorptive Properties 
Improved method of measurement of gas content of coal 
seams: studies on the Collinsville coal mine, Collinsville Coal 
Company, Collinsville, Queensland, 9:42634 (R;AU) 
COAL TAR 
Dew Point 
Solubilities of heavy fossil fuels in compressed gases. 
Calculation of dew points in tar-containing gas streams (Coal 
tar in methane from ambient conditions to 100 bar and 600 
K), 9:42649 (J;US) 


Solubilities of heavy fossii fuels in compressed gases. 
Calculation of dew points in tar-containing gas streams (Coal 
tar in methane from ambient conditions to 100 bar and 600 
K), 9:42649 (J;US) 
Solubility 
Solubilities of heavy fossil fuels in compressed gases. 
Calculation of dew points in tar-containing gas streams (Coal 
tar in methane from ambient conditions to 100 bar and 600 
K), 9:42649 (J;US) 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-OIL 


See COAL 
FUEL SLURRIES 


COALTEK PROCESS 
See FUEL FEEDING SYSTEMS 
COARSE MESH METHOD 
See FINITE DIFFERENCE METHOD 
COASTAL REGIONS 
Cleaning 
Disposing of oily debris. Pollution aspects and possibilities for 
biological degradation, 9:42884 (R;NO;In Norwegian) 
Waste Di 
Disposing of oily debris. Pollution aspects and possibilities for 
biological degradation, 9:42884 (R;NO;In Norwegian) 
COASTAL WATERS 
Pressure Gradients 
Fluctuating longshore pressure gradient on the Pacific 
Northwest shelf: A dynamical analysis, 9:44762 (J;US) 
COATED FUEL PARTICLES 
Fission Product Release 
Fission product retention in the core of the low powered high 
temperature reactor under accident conditions, 9:43390 
(R;DE;In German) 
COATINGS 
See also ANTIREFLECTION COATINGS 


REFLECTIVE COATINGS 
SPRAYED COATINGS 


Chemical Vapor Deposition 
Hard metallurgical coatings, 9:43831 (RA;US) 
Deposition 
Hard metallurgical coatings, 9:43831 (RA;US) 
Fracture Properties 
Requirements for hard coatings for tribological applications, 
9:43833 (RA;US) 
Research Programs 
ANL/’s materials science and technology program, 9:43832 
(RA;US) 
Hard coating research and applications at Pratt and Whitney 
Aircraft, 9:43838 (RA;US) 
Surface modification research, 9:43835 (RA;US) 
Technology Assessment 
Industrial applications of hard coatings, 9:43834 (RA;US) 
Overview of hard coatings for industrial applications, 9:43836 
(RA;US) 
Thermal Stresses 
Requirements for hard coatings for tribological applications, 
9:43833 (RA;US) 
Uses 
Hard coating research and applications at Pratt and Whitney 
Aircraft, 9:43838 (RA;US) 
Industrial applications of hard coatings, 9:43834 (RA;US) 
Overview of hard coatings for industrial applications, 9:43836 
(RA;US) 
Wear Resistance 
Requirements for hard coatings for tribological applications, 
9:43833 (RA;US) 


COBALT 
Annealing 
Pulsed proton beam annealing of Co-Si thin film systems, 
9:43882 (BA;NL) 
Catalytic Effects 
Kinetics of hydrogenation of alternative crude oils. First 
annual report, August 1, 1980-August 1, 1981, 9:42564 
(R;US) 
Structural characteristics of cobalt particles in a 9.5%Co-ZSM- 
5 catalyst, 9:44046 (J;CH) 
Physical Radiation Effects 
Pulsed proton beam annealing of Co-Si thin film systems, 
9:43882 (BA;NL) 
Structural Chemical 
Structural characteristics of cobalt particles in a 9.5%Co-ZSM- 
5 catalyst, 9:44046 (J;CH) 
COBALT 57 
Whole-Body Counting 
Some experiences in incidental internal contamination 
monitoring and dose assessment, 9:44681 (RA;AT) 
COBALT 60 
Environmental Exposure Pathway 
Report on the Oak Ridge sewage sludge land-farming 
experience. Part II. Pathways analysis, 9:44544 (R;US) 
Concentration 


Report on the Oak Ridge sewage sludge land-farming 
experience. Part 1. Data presentation, 9:44543 (R;US) 
COBALT ALLOYS 


Quenching of spin fluctuations in the highly enhanced 
paramagnets RCo2 (R = Sc, Y, or Lu), 9:43865 (J;US) 
Mechanical Properties 
Development and characterization of ductile Long-Range- 
Ordered (LRO) alloys (Fe,Co,Ni)sV for high-temperature 
structural use, 9:43855 (R;US) 
Order-Disorder Transformations 
Development and characterization of ductile Long-Range- 
Ordered (LRO) alloys (Fe,Co,Ni)sV for high-temperature 
structural use, 9:43855 (R;US) 
Specific Heat 
Quenching of spin fluctuations in the highly enhanced 
paramagnets RCo2 (R = Sc, Y, or Lu), 9:43865 (J;US) 
COBALT COMPOUNDS 
See also COBALT SILICIDES 
Interaction 
Interaction of cobalt with glycerophosphoryl glycerol and 
phosphatidyl glycerol bilayer membranes, 9:44607 (J;GB) 
COBALT SILICIDES 
Annealing 
Pulsed proton beam annealing of Co-Si thin film systems, 
9:43882 (BA;NL) 
Physical Radiation Effects 
Pulsed proton beam annealing of Co-Si thin film systems, 
9:43882 (BA;NL) 
COED PROCESS 
Catalysts 
Char oil energy development (Project COED). Monthly report 
No. 23, 9:42601 (R;US) 
Chemical Reaction Yield 
Enthalpy measurements on distillates produced from a Utah 
coal by the Char-Oil-Energy-Development process and from 
a Kentucky bituminous coal by the Synthoil process, 9:42612 
(J;US) 
Enthalpy measurements of a syncrude and a distiliate derived 
from Western Kentucky coal, 9:42613 (J;US) 
Coal Liquids 
Enthalpy measurements on distillates produced from a Utah 
coal by the Char-Oil-Energy-Development process and from 
a Kentucky bituminous coal by the Synthoil process, 9:42612 
(J;US) 
Pilot Plants 
Char oil energy development (Project COED). Monthly report 
No. 23, 9:42601 (R;US) 
COGENERATION 
Prior to November 1980, this concept was indexed to CO- 
GENERATION. 





See COGENERATION 
Burners 
Thermionic cogeneration burner assessment study. 
Cogeneration burner cost, 9:44244 (R;US) 
Thermionic cogeneration burner assessment study. Final 
report, October 1982-December 1983, 9:44243 (R;US) 
Economic Analysis 
Cogeneration handbook for the chemical process industry 
(Includes glossary), 9:43712 (R;US) 
Cogeneration handbook for the food processing industry 
(Includes glossary), 9:43713 (R;US) 
Cogeneration handbook for the textile industry (Includes 
glossary), 9:43711 (R;US) 
Cogeneration handbook for the pulp and paper industry 
(Includes glossary), 9:43710 (R;US) 
Environmental Impacts 
Cogeneration handbook for the chemical process industry 
(Includes glossary), 9:43712 (R;US) 
Cogeneration handbook for the food processing industry 
(Includes glossary), 9:43713 (R;US) 
Cogeneration handbook for the textile industry (Includes 
glossary), 9:43711 (R;US) 
Cogeneration handbook for the pulp and paper industry 
(Includes glossary), 9:43710 (R;US) 
Legal Aspects 
Cogeneration handbook for the chemical process industry 
(Includes glossary), 9:43712 (R;US) 
Cogeneration handbook for the food processing industry 
(Includes glossary), 9:43713 (R;US) 
Cogeneration handbook for the textile industry (Includes 
glossary), 9:43711 (R;US) 
Cogeneration handbook for the pulp and paper industry 
(Includes glossary), 9:43710 (R;US) 
Manuals 
Cogeneration handbook for the chemical process industry 
(Includes glossary), 9:43712 (R;US) 
Cogeneration handbook for the food processing industry 
(Includes glossary), 9:43713 (R;US) 
Cogeneration handbook for the textile industry (Includes 
glossary), 9:43711 (R;US) 
Cogeneration handbook for the pulp and paper industry 
(Includes glossary), 9:43710 (R;US) 
Technology Utilization 
Combined heat and electricity production: technical 
possibilities, outlook and obstacles, 9:43723 (R;BE;In French) 
COILS (MAGNETIC) 
See MAGNET COILS 
COKE 
Calorific Value 
Petroleum coke as a supplemental industrial fuel, 9:42873 
(RA;US) 
Chemical Composition 
Petroleum coke as a supplemental industrial fuel, 9:42873 
(RA;US) 
Combustion 
Petroleum coke as a supplemental industrial fuel, 9:42873 
(RA;US) 


Petroleum coke outlook. Final report, 9:42879 (R;US) 
Market 


Petroleum coke outlook. Final report, 9:42879 (R;US) 


Petroleum coke as a supplemental industrial fuel, 9:42873 
(RA;US) 
COKING PLANTS 
Design 
Dimensioning and maintenance of covery machines with 
respect to the improvement of the availability, 9:42603 
(R;DE;In German) 


Dimensioning and maintenance of covery machines with 
respect to the improvement of the availability, 9:42603 
(R;DE;In German) 

COLD PLASMA 


Effects of neutral beam injection on impurity transport in 
tokamaks, 9:45173 (J;US) 
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Langmuir Frequency 
Excitation of the plasma waves in the laser beat wave 
accelerator, 9:45172 (J;US) 
Laser Radiation 
Excitation of the plasma waves in the laser beat wave 
accelerator, 9:45172 (J;US) 
Neutral Atom Beam Injection 
Effects of neutral beam injection on impurity transport in 
tokamaks, 9:45173 (J;US) 
Nonlinear Problems 
Effects of neutral beam injection on impurity transport in 
tokamaks, 9:45173 (J;US) 
Plasma Waves 
Excitation of the plasma waves in the laser beat wave 
accelerator, 9:45172 (J;US) 
Relativistic Range 
Excitation of the plasma waves in the laser beat wave 
accelerator, 9:45172 (J;US) 
COLD STORAGE 
Clathrates 
Comparative analysis of cool storage systems based on ice and 
clathrates, 9:43601 (R;US) 
Ice 
Comparative analysis of cool storage systems based on ice and 
clathrates, 9:43601 (R;US) 
COLLEGES 
See EDUCATIONAL FACILITIES 
COLLIERIES 
See COAL MINES 
COLLISIONAL PLASMA 
Diffusion 
Neoclassical transport in a bumpy closed field line device in 
the collisional, small electric field regime, 9:45179 (J;US) 
Distribution Functions 
Neoclassical transport in a bumpy closed field line device in 
the collisional, small electric field regime, 9:45179 (J;US) 
Electric Fields 
Calculation of the poloidal ambipolar field in a stellarator and 
its effect on transport, 9:45178 (J;US) 
Electric Potential 
Calculation of the poloidal ambipolar field in a stellarator and 
its effect on transport, 9:45178 (J;US) 
COLLISIONLESS PLASMA 
Ton Acoustic Waves 
Electrostatic ion acoustic waves, 9:45199 (BA;NL) 
COLOGNE SPIRITS 
See ETHANOL 
COLUMBIUM 
See NIOBIUM 
COLUMNS (MECHANICAL) 
See MECHANICAL STRUCTURES 
COMBINED GAS AND STEAM CYCLE POWER PLANTS 
See COMBINED-CYCLE POWER PLANTS 
COMBINED STEAM-POWER GENERATION 
See COGENERATION 
COMBINED-CYCLE POWER PLANTS 
Prior to March, 1976, the descriptors COMBINED CYCLES and 
FOSSIL-FUEL POWER PLANTS or THERMAL POWER 
PLANTS were used for indexing this concept. 
Liber Amicorum Andre L. Jaumotte, 9:43208 (R;BE;In 
French) 


Molten carbonate fuel cells for coal and natural gas fuels, 
9:43591 (J;US) 
Economic Analysis 
Analysis of potential benefits of integrated-gasifier combined 
cycles for a utility system, 9:43209 (R;US) 
Economics 
Coal-use economics methodology for Navy bases. Phase II of 
engineering services for coal conversion guidance. Final 
report 1 Oct 82-30 Sep 83, 9:42706 (R;US) 
MHD Power Plants 
Fouling of convective heat exchangers in an MHD steam 
plant, 9:43574 (J;US) 
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Molten Carbonate Fuel Cells 
Molten carbonate fuel cells for coal and natural gas fuels, 
9:43591 (J;US) 
Steam Generators 
Reliability improvements in combined-cycle systems through 
an advanced steam generation concept. Final report (12 MW 
power plant), 9:43718 (R;US) 
COMBUSTION 
See also FLUIDIZED-BED COMBUSTION 
IN-SITU COMBUSTION 
Newly developed system to be introduced into high 
temperature heating process, 9:44089 (R;GB) 
Chemical Reaction Kinetics 
Study of combustion and flame processes initiated by laser- 
induced multiple-photon absorption. Technical progress 
report, 9:44080 (R;US) 
Gravitation 
Combustion experiments under microgravity, 9:44090 (R;JP) 
Fundamental combustion experiments in microgravity, 9:44091 
(R;US) 
Studies of experiments on droplet burning at reduced gravity, 
9:44092 (R;US) 
Turbulent Flow 
Numerical modeling of turbulent combustion, 9:44088 (R;US) 
Unsteady Flow 
Unsteady flow effects in combustor systems, 9:43768 (R;US) 
COMBUSTION CHAMBERS 
Data Acquisition 
Acquiring and analysing in-cylinder pressure data using a mini- 
computer based data acquisition system, 9:43760 (RA;DE) 
Data Processing 
Measurement and analysis of engine indicator diagrams, 
9:43761 (RA;DE) 
Design 
Broad specification fuels technology program. Phase 1. Final 
report, 9:44255 (R;US) 
Incompressible Flow 
Grid flexibility and patching techniques, 9:44104 (R;US) 
Mathematical Models 
Aerothermal modeling program. Phase 1. Final report, 9:43804 
(R;US) 
Executive summary, aerothermal modeling program. Phase 1, 
9:43803 (R;US) 
Performance 
Aerothermal modeling program. Phase 1, 9:43805 (R;US) 
Pressure Dependence 
Acquiring and analysing in-cylinder pressure data using a mini- 
computer based data acquisition system, 9:43760 (RA;DE) 
Measurement and analysis of engine indicator diagrams, 
9:43761 (RA;DE) 
Radiant Flux Density 
Flame radiation measurements, 9:44084 (R;US) 
Turbulent Flow 
Mass and momentum turbulent transport experiments, 9:44082 
(R;US) 
Monte Carlo modeling in elliptic flows, 9:44083 (R;US) 
COMBUSTION PRODUCTS 
Air Pollution Control 
Flue gas desulfurization. First follow up report: control of air 
pollution from coal combustion, 9:42658 (R;BE) 
Temperature Effects 
Coal combustion aerosols and SOs: an interdisciplinary study, 
9:42761 (R;US) 
COMBUSTORS 


See also CATALYTIC COMBUSTORS 
CYCLONE COMBUSTORS 
FLUIDIZED-BED COMBUSTORS 


Materials 
Fossil Energy Materials Program plan for fiscal years 1983- 
1987, 9:42556 (R;US) 
Performance Testing 
TRW coal combustor for retrofit applications, 9:43205 
(RA;US) 
Reaction Kinetics 
Comprehensive model to determine the effects of temperature 
and species fluctuations on reaction rates in turbulent 
reaction flows, 9:44103 (R;US) 


COMPRESSED AIR ENERGY STORAGE 
Reservoir Engineering 


COMECON 
Radioactive Waste Management 
Summary of national and international fuel cycle and 
radioactive waste management programs, 1984, 9:42969 
(R;US) 
COMETS 
Interactions 
Interaction of the plasma tail of comet Bradfield 1979L on 
1980 February 6 with a possibly flare-generated solar-wind 
disturbance, 9:44819 (R;US) 
COMMERCIAL BUILDINGS 


See also HOTELS 
RESTAURANTS 


Energy Audits 

Documentation of the Pacific Northwest nonresidential 
buildings feasibility survey. Volume II. Equipment 
characteristics, 9:43615 (R;US) 

Documentation of the Pacific Northwest nonresidential 
buildings feasibility survey. Volume III. Annual energy 
consumption, 9:43614 (R;US) 

COMMERCIAL SECTOR 
Energy Demand 

Model documention: Commercial Sector Energy Model, 

9:43523 (R;US) 
Energy Models 
Model of commercial 
data, 9:43522 (R;US) 
COMPACT COMMISSIONS 
Administrative Procedures 
Commission option documents: draft summary, 9:42955 (R;US) 
COMPACT TORUS 

Prior to October 1982, this concept was indexed to 
THERMONUCLEAR DEVICES or to a particular 
experiment if known, e.g., REVERSE-FIELD PINCH. 

First Wall 

First wall, limiter, and magnetic coils in compact concepts, 

9:45238 (RA;US) 
Limiters 

First wall, limiter, and magnetic coils in compact concepts, 

9:45238 (RA;US) 
Magnet Coils 

First wall, limiter, and magnetic coils in compact concepts, 

9:45238 (RA;US) 
Planning 

Compact toroid development, activity plan for spheromaks, 

9:45243 (R;US) 
COMPLEXES 


See also LEAD COMPLEXES 
TIN COMPLEXES 
ZINC COMPLEXES 


Chemical Radiation Effects 
Effects of ionizing radiation in cocrystals of DNA model 
compounds: ESR-ENDOR studies of x-irradiated 
imidazole:barbital and adenosine:5-bromouracil, 9:44068 
(R;US) 
COMPOSITE MATERIALS 


See also CONCRETE-PLASTIC COMPOSITES 
SUPERCONDUCTING COMPOSITES 


Elasticity 
Measuring diffusion coefficients by hygroelasticity, 9:43965 
(J;US) 
COMPOSITE MODELS 


See also BOOTSTRAP MODEL 
QUARK MODEL 


Report of the PSSC Theory Group, 9:44980 (R;US) 
Electron-Positron Interactions 
Composite scalars in e* e~ collisions and radiative Z decays, 
9:45005 (R;DE) 
COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSED AIR ENERGY STORAGE 
The effects of cycling an air-water interface in St. Peter 
sandstone, 9:43469 (J;US) 
Reservoir Engineering 
Recent advances in compressed air storage in underground 
reservoirs, 9:44260 (R;US) 


use based on microeconomic 





COMPRESSED AIR ENERGY STORAGE 
Reservoir Rock 


Reservoir Rock 
Recent advances in compressed air storage in underground 
reservoirs, 9:44260 (R;US) 
COMPRESSED GASES 
Chemical Composition 
Solubilities of heavy fossil fuels in compressed gases. 
Calculation of dew points in tar-containing gas streams, 
9:42649 (J;US) 
COMPRESSORS 


See also GAS COMPRESSORS 
SUPERCHARGERS 


Measurements of satellite refrigerator compressor power 

consumption and efficiency, 9:44295 (R;US) 
COMPUTER CODES 

Computer codes are indexed by their initial letter and CODES, 
e.g., A CODES. If the code name begins with a number the 
code is indexed to NUMBER CODES. 

A Codes 

Emergency dose assessment procedures for atmospheric 
releases of radioactivity - technical bases. Appendix, code 
listings, 9:43425 (R;US) 

ORNL ALPHA MIS programmer's manual, 9:45276 (R;US) 

C Codes 

COBRA/TRAC large-break LOCA calculations, 9:43443 
(J;US) 

CRACOME: Calculation of reactor accident consequences 
with containment, meteorology, and evacuation, 9:43449 
(J;US) 

Dialog programs for guidance of scanning-measuring device 
operators in the COSDES system. Part 1. Structure and 
functions of guide programs, 9:44346 (R;SU;In Russian) 

Model documention: Commercial Sector Energy Model 
(CSEM), 9:43523 (R;US) 

D Codes 

DATATRAN: a data base management and executive 
computer code system. Volume 2. User’s manual, 9:43377 
(R;US) 

E Codes 

EFFDOS - a FORTRAN-77-code for the calculation of the 

effective dose equivalent, 9:44518 (R;DE;In German) 
F Codes 

FEBA - flooding experiments with blocked arrays, 9:43396 
(R;DE) 

FERPROD uranium production forecasting program as 
developed by the Nuclear Development Corporation of 
South Africa (Pty) Ltd. User’s guide, 9:42949 (R;ZA) 

Firebird-III program description, 9:43350 (R;CA) 

FISSPROD-3. An expanded fission product accumulation 
program using ENDF/B-V decay data, 9:43296 (R;CA) 

Radioactive airborne releases from burning contaminated 
combustibles, 9:43448 (J;US) 

Use of limited site-specific flood information in estimating 
flood peaks, 9:44753 (R;US) 

G Codes 

Emergency dose assessment procedures for atmospheric 
releases of radioactivity - technical bases. Appendix, code 
listings, 9:43425 (R;US) 

Model documentation of the gas analysis modeling system. 
Volume 2. Model methodology, 9:42898 (R;US) 

Model documentation of the gas analysis modeling system. 
Volume 1. Model overview , 9:42897 (R;US) 

Model documentation of the gas analysis modeling system. 
Volume 3. Software and data documentation and user’s 
guide, 9:42899 (R;US) 

Phase 1 user instruction manual. A geological formation - drill 
string dynamic interaction finite element program 
(GEODYN), 9:43188 (R;US) 

Technique and program for complex calculation of 
heterogeneous reactors, 9:43302 (R;SU;In Russian) 

I Codes 

EFFDOS - a FORTRAN-77-code for the calculation of the 

effective dose equivalent, 9:44518 (R;DE;In German) 
L Codes 

Emergency dose assessment procedures for atmospheric 
releases of radioactivity - technical bases. Appendix, code 
listings, 9:43425 (R;US) 
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O Codes 

OPTIMA - computation of the optical properties of single 
homogeneous or coated Mie-particles, 9:44459 (R;DE;In 
German) 

P Codes 

Emergency dose assessment procedures for atmospheric 
releases of radioactivity - technical bases. Appendix, code 
listings, 9:43425 (R;US) 

PREPAR: a user-friendly preprocessor to create AIRDOS- 
EPA input data sets, 9:45290 (R;US) 

R Codes 

Emergency dose assessment procedures for atmospheric 
releases of radioactivity - technical bases. Appendix, code 
listings, 9:43425 (R;US) 

RETADD-II: a long-range atmospheric trajectory model with 
consistent treatment of deposition loss and species growth 
and decay, 9:44521 (R;US) 

T Codes 

Computer code TRANSIENT for the evaluation of fuel pin 
behaviour under non-steady reactor conditions, 9:43393 
(R;DE;In German) 

Emergency dose assessment procedures for atmospheric 
releases of radioactivity - technical bases. Appendix, code 
listings, 9:43425 (R;US) 

Ray tracing study of electron cyclotron heating in toroidal 
geometry, 9:45220 (BA;GB) 

THR-TH: a high-temperature gas-cooled nuclear reactor core 
thermal hydraulics code, 9:43259 (R;US) 

U Codes 
U: the universal utility controller. Revision 1, 9:45285 (R;US) 
W Codes 

EFFDOS - a FORTRAN-77-code for the calculation of the 
effective dose equivalent, 9:44518 (R;DE;In German) 

Emergency dose assessment procedures for atmospheric 
releases of radioactivity - technical bases. Appendix, code 
listings, 9:43425 (R;US) 

WIMS-CRNL. A user’s manual for the Chalk River version of 
WIMS, 9:43297 (R;CA) 

X Codes 

Emergency dose assessment procedures for atmospheric 
releases of radioactivity - technical bases. Appendix, code 
listings, 9:43425 (R;US) 

COMPUTER NETWORKS 
Microprocessors 
CMS services for micros: supporting the IBM PC/XT at 
SLAC, 9:45297 (R;US) 
COMPUTER PROGRAMMING 
See PROGRAMMING 
COMPUTER PROGRAMS 
See COMPUTER CODES 
COMPUTER-AIDED DESIGN 
Algorithms 
Global routing in a rectilinear macrocell environment, 9:45293 
(R;US) 
Artificial Intelligence 
Expert systems in design and manufacture, 9:45292 (R;US) 
Manuals 
User’s manual for the Sandia VLSI Design Rule Checking 
Program, 9:44239 (R;US) 
Technology Assessment 
New vehicle development methods, 9:43799 (RA;DE) 
COMPUTERIZED CONTROL SYSTEMS 
Design 

A computerized accountability program is operating - 
DYMCAS, 9:43050 (J;US) 

A discussion of techniques used in defining the Interactive 
Measurement Evaluation and Control System at Rocky 
Flats, 9:43048 (J;US) 

The Safeguards Accountability Network (SAN) at Rock Flats 

plant, 9:43033 (J;US) 

Implementation 
A discussion of techniques used in defining the Interactive 
Measurement Evaluation and Control System at Rocky 
Flats, 9:43048 (J;US) 
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Performance 
A computerized accountability program is operating - 
DYMCAS, 9:43050 (J;US) 
Performance and evaluation of real-time multicomputer control 
systems, 9:45288 (R;US) 
Vulnerability 
Assessment of computer security effectiveness for safe plant 
operation, 9:43458 (J;US) 
COMPUTERIZED SIMULATION 
Uses 
Description of a digital simulation program for modelling 
tactical anti-radiation weapons, 9:45289 (R;US) 
COMPUTERS 
See also CDC COMPUTERS 
CRAY COMPUTERS 


DENELCOR COMPUTERS 
MICROPROCESSORS 


Data Transmission 
Preparation of magnetic tapes for the transfer of information 
to/from other computer systems, 9:45301 (R;CA) 
Magnetic Tapes 
Preparation of magnetic tapes for the transfer of information 
to/from other computer systems, 9:45301 (R;CA) 
Uses 
DOE/NASA wind turbine data acquisition system. Part 4: 
Operations and maintenance manual (Plumbrook Station), 
9:45287 (R;US) 
CONCRETE-PLASTIC COMPOSITES 
Compression Strength 
Insulating polymer concrete (Perlite or glass nodule aggregates 
bound together with a polyester resin), 9:42903 (R;US) 
Porosity 
Insulating polymer concrete (Perlite or glass nodule aggregates 
bound together with a polyester resin), 9:42903 (R;US) 
Thermal Conductivity 
Insulating polymer concrete (Perlite or glass nodule aggregates 
bound together with a polyester resin), 9:42903 (R;US) 
CONCRETES 
Shielding 
Some important characteristics of concrete containers in 
radioactive waste package, 9:42963 (RA;AT) 
Sorptive Properties 
Sorption of strontium, cesium, nickel, iodine and carbon in 
concrete, 9:43984 (R;FI) 
CONDENSATES 
Recovery 
300 area steam condensate recovery study, 9:43721 (R;US) 
CONDENSATION NUCLEI 
Measuring Instruments 
Absolute number concentration measurement of submicrometer 
particles, 9:44480 (R;US) 
Measuring Methods 
Absolute number concentration measurement of submicrometer 
particles, 9:44480 (R;US) 
CONDENSED AROMATICS 


See also ANTHRACENE 
BENZOPYRENE 
NAPHTHALENE 
PHENANTHRENE 
PYRENE 


Binding Energy 
Dissolving coal at moderate temperatures and pressures, 
9:42627 (J;US) 
Deposition 
Evidence of deposition of anthropogenic pollutants in remote 
Rocky Mountain lakes, 9:44558 (J;NL) 
Environmental Transport 
Evidence of deposition of anthropogenic pollutants in remote 
Rocky Mountain lakes, 9:44558 (J;NL) 
CONDENSER IONIZATION CHAMBERS 
Calibration 
Use of large energy spatial equilibrium 8 plaques as calibration 
sources for personnel dosimetry and survey meters, 9:44382 
(RA;US) 
Performance 
Review of techniques and detectors used in instruments for 
field measurement of B doses and dose rates, 9:44385 
(RA;US) 


Energy Extension Service final program report, 9:43544 
(R;US) 

State of Connecticut middle distillate monitoring program. 
Report for the period May 1981 to May 1982, 9:42875 
(R;US) 

CONSERVATION (ENERGY) 
See ENERGY CONSERVATION 
CONTACT RADIOTHERAPY 
See RADIOTHERAPY 
CONTACTORS 
See SWITCHES 
CONTAINERS 
See also CAPSULES 


PRESSURE VESSELS 
TANKS 


Corrosion 
Compatibility of materials for pressurized cylinders with 
unpurified rubidium, 9:44140 (R;DE;In German) 
CONTAINMENT BUILDINGS 
Leaks 
An estimation of preexisting LWR containment leakage areas 
for severe accident conditions, 9:43445 (J;US) 
Liners . 
Closeout of IE Bulletin 80-08: examination of containment liner 
penetration welds, 9:43284 (R;US) 
CONTAINMENT SYSTEMS 
Electrical Equipment 
Closeout of IE Bulletin 82-04: deficiencies in primary 
containment electrical penetration assemblies, 9:43285 (R;US) 
Pressure Release 
Conditions for microbial growth in the FILTRA steam 
absorption tower. A study in model systems, 9:43329 
(R;SE;In Swedish) 
CONTAMINATION (SURFACE) 
See SURFACE CONTAMINATION 
CONTENT ANALYSIS 
See CHEMICAL ANALYSIS 
CONTINENTAL SHELF 


Some two-layer models of the shelf-slope front: geostrophic 
adjustment and its maintenance, 9:44763 (J;US) 
Water Currents 
Fluctuating longshore pressure gradient on the Pacific 
Northwest shelf: A dynamical analysis, 9:44762 (J;US) 
CONTROL (RADIOACTIVITY) 
See RADIATION MONITORING 
CONTROL ROD DRIVES 
Performance Testing 
Reliability of the control rod drive mechanisms as a function of 
various types of their proof tests, 9:43326 (R;RO;In 
Romanian) 
Reliability 
Reliability of the control rod drive mechanisms as a function of 
various types of their proof tests, 9:43326 (R;RO;In 
Romanian) 
CONTROL SYSTEMS 
For automated processes including feedback. 
See also COMPUTERIZED CONTROL SYSTEMS 
ELECTRONIC GUIDANCE 
ENTRY CONTROL SYSTEMS 
REACTOR CONTROL SYSTEMS 
Automation 
Data processing and data transmission systems of the urban 
trains "Rhein-Ruhr”, 9:43655 (RA;DE;In German) 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
CONVECTION 
See also NATURAL CONVECTION 





Computerized Simulation 


Simulation 
Application of the implicit alternating-direction numerical 
technique to thermal analysis involving conduction and 
convection, 9:44202 (R;US) 
CONVEYORS 
See also BELT CONVEYORS 
Energy Consumption 
Documentation of the Pacific Northwest nonresidential 
buildings feasibility survey. Volume II. Equipment 
characteristics, 9:43615 (R;US) 
COOLANT-FUEL INTERACTIONS 
See FUEL-COOLANT INTERACTIONS 
COOLERS 
See HEAT EXCHANGERS 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 


See also ONCE-THROUGH COOLING SYSTEMS 
REACTOR COOLING SYSTEMS 


Energy Consumption 
Documentation of the Pacific Northwest nonresidential 
buildings feasibility survey. Volume II. Equipment 
characteristics, 9:43615 (R;US) 
Heat Exchangers 
Cooling systems and utilization of cooling water energy in 
marine engines, 9:43727 (RA;DE;In German) 
Waste Heat Utilization 
Cooling systems and utilization of cooling water energy in 
marine engines, 9:43727 (RA;DE;In German) 
COOLING TOWERS 
Heat Exchangers 
Nonmetallic heat exchangers: a survey of current and potential 
designs for dry-cooling systems. Final report, 9:43207 (R;US) 
COPOLYMERS 
Electrical Properties 
Study of the inhibition mechanisms of polymer-copolymer 
systems for electric dendrite, 9:43964 (TJ;US) 
F 
Polyaryl ethers and related polysiloxane copolymer molecular 
coatings preparation and radiation degradation. Final report, 
9:43952 (R;US) 
Physical Radiation Effects 
Polyaryl ethers and related polysiloxane copolymer molecular 
coatings preparation and radiation degradation. Final report, 
9:43952 (R;US) 
COPPER 
Catalytic Effects 
Selectivity, activity and metal-support interactions of Group 
VIII bimetallic catalysts. Progress report, 15 August 1983-15 
August 1984, 9:44034 (R;US) 
Charged-Particle Transport 
Undergraduate a-particle time-of-flight experiment for 
determining the mean excitation energy for electronic 
stopping power of Al, Cu, Ag, and Au, 9:45113 (J;US) 


Corrosion resistance of a copper canister for spent nuclear fuel, 
9:44176 (R;SE) 
Corrosiveness testing of thermal insulating materials, 9:43631 
(R;US) 
Corrosion Resistance 
Corrosion resistance of a copper canister for spent nuclear fuel, 
9:44176 (R;SE) 
Gettering 
Gettering of impurities by incoherent light annealed porous 
silicon, 9:43931 (BA;NL) 
Information Needs 
Experimental program needs for copper and copper-base 
alloys, 9:45233 (RA;US) 
Status of the current data base, 9:45232 (RA;US) 
Ton Collisions 
Electron capture by U** and U** and ionization of U% and 
U*"*, 9:44959 (J;US) 
Ton-Atom Collisions 
Measurement of the minimum binding energy of the 2p sigma 
molecular orbital formed in heavy ion collisions, 9:44921 
(R;US) 
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Materials Testing 

Design requirements for use of copper in fusion reactor 

components, 9:45231 (RA;US) 

High heat flux components program, 9:45242 (RA;US) 

Use of copper in RF heating systems, 9:45237 (RA;US) 
Mechanical Properties 

Dispersion strengthened copper, 9:43818 (RA;US) 
Performance 


Fusion applications of copper: unique requirements in resistive 
magnets, 9:45234 (RA;US) 
Physical Properties 
Dispersion strengthened copper, 9:43818 (RA;US) 
Protective Coatings 
Surface coating systems for copper and copper alloys, 9:43851 
(R;ZA) 
Proton Reactions 
Degradation of proton momentum through nuclei, 9:45014 


See also COPPER BASE ALLOYS 
MONEL 400 


Thermal stability of four high-strength, high-conductivity 
copper sheet alloys, 9:43820 (RA;US) 
Electrical Properties 
Properties of beryllium copper Alloy C17510, 9:43817 
(RA;US) 
Information Needs 
Status of the current data base, 9:45232 (RA;US) 
Magnetic Properties 
Neutron-polarization-analysis study of the spin structure of Cu- 
Mn spin-glasses, 9:43872 (J;US) 
Materials Testing 
Design requirements for use of copper in fusion reactor 
components, 9:45231 (RA;US) 
Mechanical Properties 
Dispersion strengthened copper, 9:43818 (RA;US) 
Properties of beryllium copper Alloy C17510, 9:43817 
(RA;US) 
Neutron Diffraction 
Neutron-polarization-analysis study of the spin structure of Cu- 
Mn spin-glasses, 9:43872 (J;US) 
Physical Properties 
Dispersion strengthened copper, 9:43818 (RA;US) 
Physical Radiation Effects 
Radiation effects and lifetime considerations for the highly- 
irradiated copper magnets in the MARS tandem mirror 
reactor, 9:43819 (RA;US) 
Radiation effects limits on copper in superconducting magnets, 
9:45239 (RA;US) 
Protective Coatings 
Surface coating systems for copper and copper alloys, 9:43851 
(R;ZA) 
Spin Orientation 
Neutron-polarization-analysis study of the spin structure of Cu- 
Mn spin-glasses, 9:43872 (J;US) 
Sputtering 
Radiation-induced segregation during sputtering, 9:44916 
(R;US) 
ic Properties 
Properties of beryllium copper Alloy C17510, 9:43817 
(RA;US) 
COPPER BASE ALLOYS 
Copper alloy conducting first wall for the FED-A tokamak, 
9:45235 (RA;US) 
Fabrication 
Directions for alloy development, 9:43815 (RA;US) 
Information Needs 
Experimental program needs for copper and copper-base 
alloys, 9:45233 (RA;US) 
Materials Testing 
High heat flux components program, 9:45242 (RA;US) 
Use of copper in RF heating systems, 9:45237 (RA;US) 
Mechanical Properties 
High strength-high conductivity AMZIRC copper and 
AMAX-MZC alloy, 9:43816 (RA;US) 
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Meetings 
Copper and copper alloys for fusion reactor applications: 
proceedings, 9:45230 (R;US) 
P 


Fusion applications of copper: unique requirements in resistive 
magnets, 9:45234 (RA;US) 
Physical Radiation Effects 
MIT neutron irradiation effects program with copper alloys, 
9:43822 (RA;US) 
Ruptures 
Review of MZC, Cu-Ni-Ti and OD-Cu alloys in terms of 
tensile properties, alloy stability and high-temperature stress- 
rupture behavior, 9:43821 (RA;US) 
Stresses 
Review of MZC, Cu-Ni-Ti and OD-Cu alloys in terms of 
tensile properties, alloy stability and high-temperature stress- 
rupture behavior, 9:43821 (RA;US) 
Tensile Properties 
Review of MZC, Cu-Ni-Ti and OD-Cu alloys in terms of 
tensile properties, alloy stability and high-temperature stress- 
rupture behavior, 9:43821 (RA;US) 
COPPER IONS 
Electronic Structure 
Theoretical methods for the study of transition metals in 
crystals, 9:44192 (R;US) 
Ton-Atom Collisions 
Measurement of the minimum binding energy of the 2p sigma 
molecular orbital formed in heavy ion collisions, 9:44921 
(R;US) 
CORE CATCHERS 
Phase Studies 
A correlation for downward melt penetration into a miscible 
low-density substrate, 9:43460 (J;US) 
CORES (REACTOR) 
See REACTOR CORES 
CORN (MAIZE) 
See MAIZE 
CORN STOVER 
See MAIZE 
CORONA (SOLAR) 
See SOLAR CORONA 
CORROSION 
Mathematical Models 
Migration model for the near field. Final report, 9:42974 
(R;SE) 
COSMIC GAMMA BURSTS 
Frequency of fast, narrow gamma-ray bursts and burst 
classification, 9:44853 (R;US) 
Gamma ray bursts: a 1983 overview, 9:44851 (R;US) 
Implications of the three GRB optical flashes, 9:44854 (R;US) 
Reviews 
Spectral properties of gamma-ray bursts: a review of recent 
development, 9:44852 (R;US) 
COSMIC GAMMA RAYS 
See COSMIC PHOTONS 
COSMIC NUCLEI 
Prior to July , 1975 information was indexed to NUCLEI. 
Cosmic Ray Flux 
Temporal variations of the anomalous oxygen component, 
9:44792 (R;US) 
Particle Tracks 
Cosmic-ray record in solar system matter, 9:44888 (J;US) 
COSMIC PARTICLES 
See COSMIC RADIATION 
COSMIC PHOTONS 
Prior to July, 1975 information was indexed to PHOTONS. 
Study of the diffuse galactic gamma radiation, 9:44849 (R;US) 
COSMIC RADIATION 
From sources other than the sun; not for SOLAR RADIATION. 
See also COSMIC NUCLEI 


COSMIC PHOTONS 
PRIMARY COSMIC RADIATION 


Antimatter 
Cosmic ray antimatter and baryon symmetric cosmology, 
9:44822 (R;US) 
Background 
New measurements of the spectrum of the cosmic microwave 
background, 9:44765 (R;US) 


COSMIC X-RAY SOURCES 
X Radiation 


Energy Spectra 

Voyager measurements of the energy spectrum, charge 
composition, and long term temporal variations of the 
anomalous components in 1977-1982, 9:44793 (R;US) 

Measuring Instruments 

Concerning the possibility of employing superconducting 
systems for analyzing the composition of cosmic rays, 
9:44824 (R;US) 

Microwave Radiation 

New measurements of the spectrum of the cosmic microwave 

background, 9:44765 (R;US) 
Modulation 

Effect of the solar field reversal on the modulation of galactic 
cosmic rays, 9:44794 (R;US) 

Interplanetary flow systems associated with cosmic ray 
modulation in 1977-1980, 9:44847 (R;US) 

Rapporteur paper for sessions MG1, MG3 and MG4: 
modulation theory, interplanetary propagation and 
interplanetary acceleration, 9:44848 (R;US) 

Variations 
Understanding the heliosphere and its energetic particles, 
9:44781 (R;US) 
COSMIC RADIO SOURCES 
See also PULSARS 
QUASARS 
RADIO GALAXIES 
SUPERNOVA REMNANTS 


Synchrotron Radiation 
Black holes necessary, 9:44887 (J;US) 
COSMIC RAY FLUX 
Variations 
Voyager measurements of the energy spectrum, charge 
composition, and long term temporal variations of the 
anomalous components in 1977-1982, 9:44793 (R;US) 
COSMIC X RAYS 
See COSMIC PHOTONS 
COSMIC X-RAY BURSTS 
MXB1916-053/4U 1915-05: burst properties and constraints on a 
50 minute binary secondary, 9:44768 (R;US) 
Variations 
Studies of highly variable galactic X-ray sources with HEAO- 
1, 9:44828 (R;US) 
COSMIC X-RAY SOURCES 
See also COSMIC X-RAY BURSTS 
Accretion powered X-ray pulsars, 9:44777 (R;US) 
Line continuum luminosity ratio in AGN: or on the Baldwin 
Effect, 9:44779 (R;US) 
Surveys of globular cluster and galactic plane X-ray sources, 
9:44821 (R;US) 
Gamma Spectroscopy 
High resolution X- and gamma-ray spectroscopy of cosmic X- 
ray sources. Final report, 1 February 1979-30 April 1983, 
9:44846 (R;US) 
Infrared Spectra 
Infrared and optical pulsations from HZ hercules and possible 
3.5 second infrared pulsations from IE 2259+ 586, 9:44883 
(;US) 
Pulsations 
Infrared and optical pulsations from HZ hercules and possible 
3.5 second infrared pulsations from IE 2259+586, 9:44883 
(J;US) 
Radioastronomy 
Radio astronomy, 9:44773 (R;US) 
Shock Waves 
Stability of radiative shock waves, 9:44766 (R;US) 
Ultraviolet Spectra 
Spectral variability in early-type binary X-ray systems, 9:44855 
(R;US) 
Visible Spectra 
Infrared and optical pulsations from HZ hercules and possible 
3.5 second infrared pulsations from IE 2259+ 586, 9:44883 
(J;US) 
X Radiation 
X-ray properties of the Be/X-ray systems 2S0114+650 
LSI+65 deg 010, 9:44776 (R;US) 





COSMIC X-RAY SOURCES 
X-Ray Spectra 


X-Ray Spectra 
Spectral variability in early-type binary X-ray systems, 9:44855 
(R;US) 
X-Ray Spectroscopy 
High resolution X- and gamma-ray spectroscopy of cosmic X- 
ray sources. Final report, 1 February 1979-30 April 1983, 
9:44846 (R;US) 
COSMOGONY 
See COSMOLOGY 
COSMOLOGICAL MODELS 
Milgrom’s revision of cosmic dynamics: Amending Newton's 
laws or Keplers, 9:44841 (R;US) 
Baryon Number 
Grand unified theories and the origin of the baryon 
asymmetry, 9:44889 (J;US) 
Perturbation 
Galaxy correlation hierarchy in perturbation theory, 9:44879 
(J;US) 
SU-5 
Inflation with SU(5), 9:44882 (J;US) 
COSMOLOGY 
Cosmic ray antimatter and baryon symmetric cosmology, 
9:44822 (R;US) 
Neutrinos 
General cosmological constraints on the masses of stable 
neutrinos and other ‘inos’, 9:45013 (J;NL) 
Postulated Particles 
Supersymmetric relics from the big bang, 9:44878 (J;NL) 
Process 


187Qs(n,n’) inelastic cross section at 34 keV, 9:45079 (J;US) 
COSMOS 
See UNIVERSE 
COUNCIL FOR MUTUAL ECONOMIC ASSISTANCE 
See COMECON 
iW COOLING TOWERS 
See COOLING TOWERS 
COUNTERS (RADIATION) 
See RADIATION DETECTORS 
COUNTY BUILDINGS 
See PUBLIC BUILDINGS 
COUPLINGS (MACHINE PARTS) 
See MACHINE PARTS 
COURT BUILDINGS 
See PUBLIC BUILDINGS 
CP INVARIANCE 
Violations 
CP violation: the standard model and left-right symmetric 
electroweak models, 9:45023 (R;US) 
CRACK GROWTH 
See CRACK PROPAGATION 
CRACK PROPAGATION 
Fracture, failure, and fragmentation, 9:43811 (R;US) 
Computerized Simulation 
Dynamic properties of moving cracks, 9:43894 (J;US) 
CRACKS 
Analytical Solution 
Inclined pileup of screw dislocations at the crack tip without a 
dislocation-free zone, 9:43862 (J;US) 
Distribution Functions 
Inclined pileup of screw dislocations at the crack tip without a 
dislocation-free zone, 9:43862 (J;US) 
Integral Equations 
Inclined pileup of screw dislocations at the crack tip without a 
dislocation-free zone, 9:43862 (J;US) 
CRAY COMPUTERS 
D Codes 
Efficient large-scale finite element computations in a CRAY 
environment, 9:45299 (BA;US) 
Executive Codes 
U: the universal utility controller. Revision 1, 9:45285 (R;US) 
G Codes 
Efficient large-scale finite element computations in a CRAY 
environment, 9:45299 (BA;US) 
N Codes 
Efficient large-scale finite element computations in a CRAY 
environment, 9:45299 (BA;US) 


See STREAMS 
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CRICETULUS 
See HAMSTERS 
CRITICAL ASSEMBLIES 
See ZERO POWER REACTORS 
CRITICAL FLOW 
Sound Waves 
Sound speed models for a noncondensible gas-steam-water 
mixture, 9:44198 (R;US) 
CRITICALITY 
Audits 
A review of WHC criticality safety audit findings for 1970- 
1981, 9:43014 (J;US) 
Criticality safety audits and subsequent action response 
program at Rockwell Hanford Operations, 9:43016 (J;US) 
Criticality safety audit and review practices within PNL, 
9:43018 (J;US) 
LANL criticality safety audits- good and bad practices, 
9:43020 (J;US) 
Nuclear criticality safety oversight program at the Rocky Flats 
Plant, 9:43017 (J;US) 
Nuclear criticality safety audits by the DOE Albuquerque 
Operations Office, 9:43019 (J;US) 
The philosophy of criticality safety audits at the ICPP, 9:43022 
(J;US) 
Toward better audit/appraisal systems, 9:43021 (J;US) 
Westinghouse Hanford Company criticality inspection audit 
and appraisal program, 9:43015 (J;US) 
Calculation Methods 
Benchmarking criticality safety calculations with subcritical 
experiments, 9:43013 (J;US) 
Information Needs 
New initiatives for the Los Alamos Critical Assembly Facility 
in training safety and design evaluation, 9:43010 (J;US) 
Information Systems 
Status plans and capabilities of the nuclear criticality 
information system, 9:43011 (J;US) 
Neutron Absorbers 
Criticality experiments in a poison tube tank, 9:43012 (J;US) 
Research Programs 
New initiatives for the Los Alamos Critical Assembly Facility 
in training safety and design evaluation, 9:43010 (J;US) 
CRITICALITY ACCIDENTS 
See CRITICALITY 
RADIATION ACCIDENTS 
CRNL SUPERCONDUCTING CYCLOTRON 
Research Programs 
Progress report, Physics Division: 1982 July 1-September 30, 
9:45038 (R;CA) 
CROPS 
Irrigation 
Effect of irrigation scheduling on energy consumption. Final 
report, 9:43707 (R;US) 
CROSSFLOW COOLING TOWERS 
See COOLING TOWERS 
CRUDE OIL 
See PETROLEUM 
CRYOGENIC BUBBLE CHAMBERS 
Computer Codes 
Dialog programs for guidance of scanning-measuring device 
operators in the COSDES system. Part 1. Structure and 
functions of guide programs, 9:44346 (R;SU;In Russian) 
Data Processing 
Dialog programs for guidance of scanning-measuring device 
operators in the COSDES system. Part 1. Structure and 
functions of guide programs, 9:44346 (R;SU;In Russian) 
Holography 
Scheme for particle track hologram processing using 
stereoprojections of the reconstructed model, 9:44372 
(R;SU;In Russian) 
Image Processing 
Scheme for particle track hologram processing using 
stereoprojections of the reconstructed model, 9:44372 
(R;SU;In Russian) 
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Optical Systems 
Scheme for particle track hologram processing using 
stereoprojections of the reconstructed model, 9:44372 
(R;SU;In Russian) 
Scanning Measuring Projectors 
Dialog programs for guidance of scanning-measuring device 
operators in the COSDES system. Part 1. Structure and 
functions of guide programs, 9:44346 (R;SU;In Russian) 
CRYOGENIC FLUIDS 
Vapor Separators 
Vapor-liquid phase separator studies, 9:44172 (R;US) 
CRYOGENICS 
Gas Bearings 
Miniature tilting pad gas lubricated bearing, 9:44157 (R;US) 
Safety 
Latest developments in cryogenic safety, 9:44143 (R;US) 
Technology Assessment 
NASA needs and trends in cryogenic cooling, 9:44146 (R;US) 
Testing and characterizations of infrared sensor over the 
temperature range of 2 Kelvin to 300 Kelvin, 9:44163 (R;US) 
CRYOGENS 
See CRYOGENIC FLUIDS 
CRYOSTATS 
3He bolometer systems, 9:44170 (R;US) 
Adiabatic Demagnetization 
Installation for measuring orientation effects in uranium isotope 
fission, 9:44343 (R;SU;In Russian) 
CRYPTOGRAPHY 
Factorization 
— wanted factorizations using the quadratic sieve, 9:45296 


Progress report, Physics Division: 1982 July 1-September 30, 
9:45038 (R;CA) 
CRYSTALS 


See also IONIC CRYSTALS 
MONOCRYSTALS 


Dispersion Relations 
Dispersion characteristics of crystal waveguides at the 
presence of dielectric permittivity spatial dispersion, 9:44302 
(RA;UA;In Russian) 
CUBA 
Energy Policy 
Cuba - energy situation 1982, 9:43506 (R;DE;In German) 
Energy Supplies 
Cuba - energy situation 1982, 9:43506 (R;DE;In German) 
CULTURES (CELLS) 
See CELL CULTURES 
CURIUM 248 TARGET 
Calcium 48 Reactions 
New developments in the application of gas-jet and on-line 
chemistry techniques to heavy ion reactions with exotic 
targets, 9:44296 (R;DE) 
CURIUM OXIDES 
Coatings 
Savannah River Laboratory isotopic power and heat sources. 
Monthly report, February 1966, 9:43061 (R;US) 
Refractories 
Savannah River Laboratory isotopic power and heat sources. 
Monthly report, February 1966, 9:43061 (R;US) 
CURRENTS (WATER) 
See WATER CURRENTS 
CUTTING TOOLS 
Coatings 
Hard metallurgical coatings, 9:43831 (RA;US) 
Performance Testing 
Thermal shock as a carbide grade development tool, 9:44221 
(R;US) 
Thermal Shock 
Thermal shock as a carbide grade development tool, 9:44221 
(R;US) 
CYANIDES 
Specific compounds, except those of significance to energy research 
and development, should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 


See also HYDROCYANIC ACID 
Thermodynamic Properties 
Thermodynamic study of alkali metal clusters, and gaseous 
molecules in the lithium hydride, oxide and cyanide systems, 
9:44038 (R;DE) 
CYCLIC ADENOSINE MONOPHOSPHATE 
See AMP 
CYCLOALKENES 


Photochemical transformations. 37. Electron-transfer 
requirements for photosolvolysis and photo-Wagner- 
Meerwein reactions of some 
dichlorodibenzobicyclo[2.2.2]octadienes in singlet and triplet 
excited states, 9:44064 (J;US) 


Photochemical transformations. 37. Electron-transfer 
requirements for photosolvolysis and photo-Wagier- 
Meerwein reactions of some 
dichlorodibenzobicyclo[2.2.2]octadienes in singlet and triplet 
excited states, 9:44064 (J;US) 

CYCLONE COMBUSTORS 
Dust Collectors 

Cyclone solids quench system status report, August 1983, 

9:44246 (R;US) 
Performance Testing 

Development and commercialization of an efficient cyclonic 

incinerator for wastes, 9:43080 (R;US) 
CYCLOTRONS 
Radiation Monitoring 

Characteristics of mixed neutron-gamma radiation field around 
cyclotrons, 9:44514 (RA;AT) 

Radioactive contamination around a cyclotron, 9:44542 
(RA;AT) 

CYLINDERS 

Objects of cylindrical shape. For containers see headings such as 

GAS CYLINDERS. 
Cracks 

Advances in elastic-plastic fracture analysis. Final report, 

9:43308 (R;US) 


D PLUS RESONANCES 
See D-1865 RESONANCES 
D RESONANCES 


See also D-1865 RESONANCES 
D-2007 RESONANCES 


Lifetime 
Measurement of charmed particle lifetimes, 9:45002 (J;US) 
D ZERO RESONANCES 
See D-1865 RESONANCES 
D* PLUS RESONANCES 
See D-2007 RESONANCES 
D* ZERO RESONANCES 
See D-2007 RESONANCES 
D-1865 RESONANCES 
Weak Hadronic Decay 
Study of the decay D°->K~ * 7° in high-energy 
photoproduction, 9:44998 (J;US) 
D-2007 RESONANCES 
Photoproduction 
Study of the decay D°-K~ 7* 7r° in high-energy 
photoproduction, 9:44998 (J;US) 
Weak Hadronic Decay 
Study of the decay D°>K~ 7* 7r° in high-energy 
photoproduction, 9:44998 (J;US) 
DAMS 
Accidents 
Statistical trend analysis of dam failures since 1850, 9:43085 
(R;DE) 





DAMS 
Fish Passage Facilities 


Fish Passage Facilities 
Natural propagation and habitat improvement: Washington. 
Volume IIA. Tumwater Falls and Dryden Dam Fish 
Passage. Final report, 1983, 9:44578 (R;US) 
DANISH ORGANIZATIONS 


NORDITA report 1981, 9:44875 (R;DK;In Danish) 
High Energy Physics 

NORDITA report 1981, 9:44875 (R;DK;In Danish) 
Nuclear Physics 

NORDITA report 1981, 9:44875 (R;DK;In Danish) 
Solid State Physics 

NORDITA report 1981, 9:44875 (R;DK;In Danish) 

DANUBE RIVER 


Collective dose from the use of Danube water in Austria and 
Hungary - I, 9:44560 (RA;AT) 
Collective dose of the population in Austria and Hungary from 
the use of the river Danube - II, 9:44561 (RA;AT) 
DATA ACQUISITION SYSTEMS 
Identification Systems 
The data acquisition system for the NLO error propagation 
exercise, 9:43052 (J;US) 
On-Line Systems 
Review of trigger and on-line processors at SLAC, 9:44319 
(R;US) 
Trigger Circuits 
Review of trigger and on-line processors at SLAC, 9:44319 
(R;US) 
DATA COVARIANCES 
Data uncertainties 
Statistical Models 
The statistics of error propagation at NLO, Inc., 9:43049 
(J;US) 
DATA PROCESSING 
Manipulation of unit facts. 
it 


ADP internal control guideline, 9:45284 (R;US) 
Quality Assurance 
Toward a non-bureaucratic approach to qualtiy assurance in 
data processing, 9:45286 (R;US) 
DC TO AC INVERTERS 
See INVERTERS 
DEBRIS (NUCLEAR) 
See FISSION PRODUCTS 
DECALSO 
See ION EXCHANGE MATERIALS 
DECANOIC ACID 
Structural Chemical Analysis 
New myocardial imaging agents: synthesis of 15-(p- 
iodopheny])-3(R,S)-methylpentadecanoic acid by 
decomposition of a 3,3-(1.5-Pentanediyl)triazene precursor, 
9:44078 (J;US) 
Synthesis 
New myocardial imaging agents: synthesis of 15-(p- 
iodopheny])-3(R,S)-methylpentadecanoic acid by 
decomposition of a 3,3-(1.5-Pentanediyl)triazene precursor, 
9:44078 (J;US) 
DECAY (BIOLOGICAL) 
See DECOMPOSITION 
DECAY HEAT REMOVAL 
See AFTER-HEAT REMOVAL 
DECIDUOUS TREES 
See TREES 
DECIMETER WAVE RADIATION (1-3 DM) 
See RADIOWAVE RADIATION 
DECIMETER WAVE RADIATION (3-10DM) 
See RADIOWAVE RADIATION 
DECOMPOSITION 
See also PYROLYSIS 
Catalysts 
Characterization of artifacts produced from tetralin donor 
vehicle under coal liquefaction conditions, 9:42617 (J;US) 
DEEP INELASTIC SCATTERING 
Quantum Chromodynamics 
Realistic calculation of observables of the deep inelastic muon- 
proton scattering in perturbative quantum chromodynamics, 
9:45910 (R;DE;In German) 
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DEFORMED NUCLEI 
Nuclear Potential 
Test of the proximity theorem for deformed nuclei, 9:45099 
(J;US) 
DEGRADATION (CHEMICAL) 
See DECOMPOSITION 
DELAYED RADIATION INJURIES 
See RADIATION INJURIES 
DELETIONS (CHROMOSOMAL) 
See CHROMOSOMAL ABERRATIONS 
DELTA-1236 RESONANCES 
Pair Production 
Observation of the reaction yy->panti pw* a~, 9:44985 
(R;DE) 
Photoproduction 
Study of the reaction yp — rho~ A** at 20 GeV, 9:44982 
(R;US) 
DENELCOR COMPUTERS 


Implementation of monitors with macros: a programming aid 
for the HEP and other parallel processors. Rev. 1, 9:45279 
(R;US) 

DENMARK 
Meteorology 

Climatology and air quality models. Pt. 18. Project operational 

meteorological air-quality models, 9:44461 (R;DK;In Danish) 
Natural Gas Deposits 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 1 b. Project 
summary, 9:42769 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 d. E-2 
"KALKPLOT™. Cross-plots of log- and core data from the 
Chalk Group, 9:42770 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 e. E-1 
"KALKPLOT". Cross-plots of log- and core data from the 
Chalk Group, 9:42771 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 b. Adda - 1 
"KALKPLOT”. Cross-plots of log- and core data from the 
Chalk Group, 9:42772 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 f. G-1 
"KALKPLOT”. Cross- plots of log- and core data from the 
Chalk Group, 9:42773 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central graben. Pt. 5 g. I-1 
"KALKPLOT”. Cross-plots of log- and core data from the 
Chalk Group, 9:42774 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 h. N-2 
KALKPLOT. Cross-plots of log- and core data from the 
Chalk Group, 9:42775 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 i. O-1 
KALKPLOT. Cross-plots of log- and core data from the 
Chalk Group, 9:42776 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 j. P-1 
KALKPLOT. Cross-plots of log- and core data from the 
Chalk Group, 9:42777 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 k. Q-1 
KALKPLOT. Cross-plots of log- and core data from the 
Chalk Group, 9:42778 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 1. RUTH-1 
KALKPLOT. Cross-plots of log- and core data from the 
Chalk Group, 9:42779 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 m. T-1 
KALKPLOT. Cross-plots of log- and core data from the 
Chalk Group, 9:42780 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 n. U-1 
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KALKPLOT. Cross-plots of log- and core data from the 
Chalk Group, 9:42781 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 o. V-1 
KALKPLOT. Cross-plots of log- and core data from the 
Chalk Group, 9:42782 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 q. Reservoir 
parametres from formation evaluation. Kalkplot description, 
9:42783 (R;DK) 

Chalk project. Oil- and gas containing calk reservoirs in the 
Danish part of the Central Graben. Pt. 5 p. W-1 
KALKPLOT. Cross-plots of log- and core data from the 
Chalk Group, 9:42784 (R;DK) 

Seismic surveys in Denmark 1962-1976, 9:42785 (R;DK) 

Petroleum Deposits 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 1 b. Project 
summary, 9:42769 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 d. E-2 
"KALKPLOT"”. Cross-plots of log- and core data from the 
Chalk Group, 9:42770 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 e. E-1 
“KALKPLOT”. Cross-plots of log- and core data from the 
Chalk Group, 9:42771 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 b. Adda - 1 
"KALKPLOT". Cross-plots of log- and core data from the 
Chalk Group, 9:42772 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 f. G-1 
"KALKPLOT”. Cross- plots of log- and core data from the 
Chalk Group, 9:42773 (R;DK) 

Chalk project. Oil- and gas containing cheik reservoirs in the 
Danish part of the Central graben. Pt. 5 g. I-1 
"KALKPLOT”™. Cross-plots of log- and core data from the 
Chalk Group, 9:42774 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 h. N-2 
KALKPLOT. Cross-plots of log- and core data from the 
Chalk Group, 9:42775 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 i. O-1 
KALKPLOT. Cross-plots of log- and core data from the 
Chalk Group, 9:42776 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 j. P-1 
KALKPLOT. Cross-plots of log- and core data from the 
Chalk Group, 9:42777 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 k. Q-1 
KALKPLOT. Cross-plots of log- and core data from the 
Chalk Group, 9:42778 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 1. RUTH-1 
KALKPLOT. Cross-plots of log- and core data from the 
Chalk Group, 9:42779 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 m. T-1 
KALKPLOT. Cross-plots of log- and core data from the 
Chalk Group, 9:42780 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 n. U-1 
KALKPLOT. Cross-plots of log- and core data from the 
Chalk Group, 9:42781 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 o. V-1 
KALKPLOT. Cross-plots of log- and core data from the 
Chalk Group, 9:42782 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 q. Reservoir 
parametres from formation evaluation. Kalkplot description, 
9:42783 (R;DK) 

Chalk project. Oil- and gas containing calk reservoirs in the 
Danish part of the Central Graben. Pt. 5 p. W-1 


KALKPLOT. Cross-plots of log- and core data from the 
Chalk Group, 9:42784 (R;DK) 
Seismic surveys in Denmark 1962-1976, 9:42785 (R;DK) 
Radioactive Waste 
Summary of national and international fuel cycle and 
radioactive waste management programs, 1984, 9:42969 
(R;US) 
Seismic Surveys 
Seismic surveys in Denmark 1962-1976, 9:42785 (R;DK) 


Well data summary sheets. Pt. 2. On-shore wells completed 
prior to June 1976, 9:44748 (R;DK) 
Well data summary sheets. Pt. 3. Wells completed in the 
period 1/3 1976 to 20/7 1977, 9:44749 (R;DK) 
DENSITY (PLASMA) 
See PLASMA DENSITY 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 
DEPLETED URANIUM 
Radiation Monitoring 
Air sampler performance at Ford’s farm range, 9:44573 (R;US) 
Concentration 
Air sampler performance at Ford’s farm range, 9:44573 (R;US) 
DEPOSITION 
For the laying down of a substance on a surface; for deposition of 
elements and nuclides in tissues of living organisms use 
RETENTION. 
Control 
Study of deposition control using i 
progress report, July 1984, 9:44251 (R;US) 
Study of deposition control using transpiration. 
progress report, August 1984, 9:44252 (R;US) 
DEPOSITS (GEOLOGICAL) 
See GEOLOGIC DEPOSITS 
DEPRESSURIZATION 
After-Heat 
One-dimensional modeling of radial heat removal during 
depressurized heatup transients in modular pebble-bed and 
prismatic high temperature gas-cooled reactors, 9:43415 


Assessing possibilities of energy production by means of 
reverse electrodialysis, 9:43719 (R;DE;In German) 
Power Generation 
Assessing possibilities of energy production by means of 
reverse electrodialysis, 9:43719 (R;DE;In German) 
DESERTRON 
See SUPERCONDUCTING SUPER COLLIDER 
DESOXYRIBONUCLEIC ACID 
See DNA 
DESULFOVIBRIO 
Evolution 
Hydrogenase and other iron-sulfur proteins from sulfate- 
reducing and methane-forming bacteria, 9:44602 (BA;US) 
Metabolism 
Hydrogenase and other iron-sulfur proteins from sulfate- 
reducing and methane-forming bacteria, 9:44602 (BA;US) 
Taxonomy 
Hydrogenase and other iron-sulfur proteins from sulfate- 
reducing and methane-forming bacteria, 9:44602 (BA;US) 
DESULFURIZATION 
Adsorbents 
Experimental evaluation of advanced flue gas cleanup 
processes, 9:43217 (RA;US) 


FGD Chemistry and Analytical Methods Handbook. Volume 
2. Chemical and physical test methods. Final report, 9:43220 
(R;US) 


Calculations 
FGD Chemistry and Analytical Methods Handbook. Volume 
3. Instructions for the use of computer program 
FGDLIQEQ, 9:43219 (R;US) 





Economics 
Low-cost flue gas desulfurization using flyash alkali 
technology, 9:43216 (RA;US) 
DETECTION (RADIATION) 
See RADIATION DETECTION 
DETECTORS (RADIATION) 
See RADIATION DETECTORS 
DETONATIONS 
Dynamics 
Dynamic effects of combustion, 9:44111 (BA;US) 
Mathematical Models 
Flat cloud modeling, 9:44098 (R;BE) 
DEUTERIUM 
Chemical Reaction Kinetics 
H+Dz, reaction dynamics. Determination of the product state 
distributions at a collision energy of 1.3 eV, 9:44948 (J;US) 
Isotopic Exchange 
Chemistry and Materials Division. Progress report, April 1, 
1982-June 30, 1982, 9:45267 (R;CA) 
Chemistry and Materials Division progress report, January 1, 
1983-June 30, 1983, 9:45268 (R;CA) 
Maulti-Photon Processes 
H-+Dz: reaction dynamics. Determination of the product state 
distributions at a collision energy of 1.3 eV, 9:44948 (J;US) 
Muonic Molecules 
Resonant mesonic-molecule formation in muon-catalyzed D-T 
fusion, 9:44955 (J;US) 
Recombination 
Trapping and surface recombination of ion-implanted 
deuterium in stainless steel, 9:43860 (J;US) 
Spin Orientation 
Polarization of fast atomic beams by “collisional pumping”: A 
proposal for production of intense polarized beams, 9:44956 
G;US) 
DEUTERIUM HYDRIDE 
See HYDROGEN DEUTERIDE 
DEUTERIUM IONS 
Photolysis 
UV laser photodissociation of molecular ions, 9:44065 (J;US) 
DEUTERIUM OXIDES 
See HEAVY WATER 
DEUTERIUM TARGET 
Deuteron Reactions 
Fusion reaction measurements in the Princeton Large 
Tokamak, 9:45197 (BA;NL) 
Electron Reactions 
Measurement of the tensor polarization in electron-deuteron 
elastic scattering, 9:45046 (J;US) 
Measurements of the A dependence of deep-inelastic electron 
scattering from nuclei, 9:44995 (J;US) 
Fusion Yield 
Fusion reaction measurements in the Princeton Large 
: Tokamak, 9:45197 (BA;NL) 
Helium 3 Reactions 
Fusion reaction measurements in the Princeton Large 
Tokamak, 9:45197 (BA;NL) 
Pion Reactions 
Experiments on the nuclear interactions of pions. Progress 
report, 9:45051 (R;US) 
Tensor polarization in 7-d scattering and pion absorption, 
9:45047 (J;US) 
Proton Reactions 
Spin rotation parameters D/sub NN/, D/sub SL/, D/sub SS/, 
. D/sub LS/, D/sub LL/ and P for vector pd — vector pd 
elastic scattering at 500 and 800 MeV, 9:45042 (R;US) 
Triton Reactions 
D(t,a)n reaction cross sections at low energy, 9:45048 
-(BA;NL) 
Fusion reaction measurements in the Princeton Large 
Tokamak, 9:45197 (BA;NL) 
DEUTERON REACTIONS 
Breakup Reactions 
Observation of structure in nn 7* invariant mass spectra, 
9:45044 (R;DE) 
Elastic Scattering 
. Charged-particle elastic cross sections, 9:45049 (BA;NL) 
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Particle Production 
Observation of structure in nn 7* invariant mass spectra, 
9:45044 (R;DE) 
Thermonuclear Reactions 
Fusion reaction measurements in the Princeton Large 
Tokamak, 9:45197 (BA;NL) 
DEUTERON-DEUTERON INTERACTIONS 


See DEUTERIUM TARGET 
DEUTERON REACTIONS 


DEUTERONS 
Form Factors 

Nuclear chromodynamics: applications of QCD to relativistic 

multiquark systems, 9:45095 (R;US) 
Quantum Chromodynamics 
Nuclear chromodynamics: applications of QCD to relativistic 
multiquark systems, 9:45095 (R;US) 

DEVICES 

See EQUIPMENT 
DEVONIAN SHALES 

See BLACK SHALES 
DEWATERING 

See WATER REMOVAL 
DEXAMETHASONE 

Biological Effects 

Molecular mechanisms of steroid hormone action: an 
examination of relationships between rates of synthesis of 
individual proteins and the generation of metabolic and 
lethal actions of glucocorticoid hormones in lymphoid cells, 
9:44714 (R;US) 

DIABLO CANYON-1 REACTOR 
Auxiliary Systems 

Safety Evaluation Report related to the operation of Diablo 
Canyon Nuclear Power Plant, Units 1 and 2 (Docket Nos. 
50-275 and 50-323), 9:43402 (R;US) 

Engineered Safety Systems 

Safety Evaluation Report related to the operation of Diablo 
Canyon Nuclear Power Plant, Units 1 and 2 (Docket Nos. 
50-275 and 50-323), 9:43402 (R;US) 

Pipes 

Safety evaluation report related to the operation of Diablo 
Canyon Nuclear Power Plant, Units 1 and 2 (Docket Nos. 
50-275 and 50-323). Supplement No. 25, 9:43401 (R;US) 

Reactor Licensing 

Safety Evaluation Report related to the operation of Diablo 
Canyon Nuclear Power Plant, Units 1 and 2 (Docket Nos. 
50-275 and 50-323), 9:43402 (R;US) 

Safety evaluation report related to the operation of Diablo 
Canyon Nuclear Power Plant, Units 1 and 2 (Docket Nos. 
50-275 and 50-323). Supplement No. 25, 9:43401 (R;US) 

DIABLO CANYON-2 REACTOR 
Auxiliary Systems 

Safety Evaluation Report related to the operation of Diablo 
Canyon Nuclear Power Plant, Units 1 and 2 (Docket Nos. 
50-275 and 50-323), 9:43402 (R;US) 

Engineered Safety Systems 

Safety Evaluation Report related to the operation of Diablo 
Canyon Nuclear Power Plant, Units 1 and 2 (Docket Nos. 
50-275 and 50-323), 9:43402 (R;US) 

Pipes 

Safety evaluation report related to the operation of Diablo 
Canyon Nuclear Power Plant, Units 1 and 2 (Docket Nos. 
50-275 and 50-323). Supplement No. 25, 9:43401 (R;US) 

Reactor Licensing 

Safety Evaluation Report related to the operation of Diablo 
Canyon Nuclear Power Plant, Units 1 and 2 (Docket Nos. 
50-275 and 50-323), 9:43402 (R;US) 

Safety evaluation report related to the operation of Diablo 
Canyon Nuclear Power Plant, Units 1 and 2 (Docket Nos. 
50-275 and 50-323). Supplement No. 25, 9:43401 (R;US) 

DIAMINOCAPROIC ACID 
See LYSINE 

DIAPHRAGMS (THERMONUCLEAR DEVICE) 
See LIMITERS 

DIBARYON RESONANCES 

First measurement of K/sub NN/ in the reaction vector pp > 
vector dzr* at 800 MeV, 9:45041 (R;US) 
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Rest Mass 
Observation of structure in nn 7* invariant mass spectra, 
9:45044 (R;DE) 
DIELECTRIC MATERIALS 
Chemical Properties 
Toxicity profiles of PCB substitutes. Final report, 9:44720 
(R;US) 


Deposition 
Development of a production method for hard dielectric 
coating systems, 9:44183 (R;DE;In German) 
Electrical Properties 
Low frequency electrical properties of selected dielectrics, 
9:43954 (R;US) 
Metabolism 
Toxicity profiles of PCB substitutes. Final report, 9:44720 
Physical Properties 
Toxicity profiles of PCB substitutes. Final report, 9:44720 
(R;US) 
Toxicity 
Toxicity profiles of PCB substitutes. Final report, 9:44720 
(R;US) 
DIELECTRICS 
See DIELECTRIC MATERIALS 
DIESEL ENGINES 
Industrial applications analysis for coal-fired prime movers. 
Final report, 9:42763 (R;US) 
Boilers 
Exhaust boilers with turbogenerators, 9:43781 (RA;DE;In 
German) 
Flue gas corrosion and soiling of exhaust boilers, 9:44258 
(RA;DE;In German) 
Operation of exhaust boilers, 9:44257 (RA;DE;In German) 
Cogeneration 
Marine diesel engines in stationary power plants, 9:43783 
(RA;DE;In German) 
Cooling 
Energy balance of supercharged marine diesel engines, 9:43777 
(RA;DE;In German) 
Cooling Systems 
Cooling systems and utilization of cooling water energy in 
marine engines, 9:43727 (RA;DE;In German) 
Waste heat utilization in inland ships, 9:43728 (RA;DE;In 
German) 
Design 
Exhaust boilers with turbogenerators, 9:43781 (RA;DE;In 
German) 
Energy Balance 
Diesel engine test plant at Hamburg-Harburg Technical 
University, 9:43782 (RA;DE;In German) 
Exhaust boilers with turbogenerators, 9:43781 (RA;DE;In 
German) 
Operation of exhaust boilers, 9:44257 (RA;DE;In German) 
Supercharger systems and construction of exhaust-gas 
turbochargers, 9:43779 (RA;DE;In German) 
Energy Conservation 
Heat requirements of marine vessels, 9:43778 (RA;DE;In 
German) 
Energy Demand 
Heat requirements of marine vessels, 9:43778 (RA;DE;In 
German) 
Energy Losses 
Energy balance of supercharged marine diesel engines, 9:43777 
(RA;DE;In German) 
Exhaust Gases 
Exhaust analysis and pollutant emission in diesel engines, 
9:43808 (RA;DE;In German) 
Exhaust boilers with turbogenerators, 9:43781 (RA;DE;In 
German) 
Thermal energy calculations for flue gas boilers, 9:43780 
(RA;DE;In German) 
Waste heat utilization in inland ships, 9:43728 (RA;DE;In 
German) 
Fuel Consumption 
Energy balance of supercharged marine diesel engines, 9:43777 
(RA;DE;In German) 


Fuel Substitution 
Ultra fine grinding of Australian brown coal for use in diesel 
engines, 9:42710 (RA;US) 
Heat Transfer Fluids 
Thermal energy calculations for flue gas boilers, 9:43780 
(RA;DE;In German) 
Pressure Vessels 
Exhaust boilers with turbogenerators, 9:43781 (RA;DE;In 
German) 
Flue gas corrosion and soiling of exhaust boilers, 9:44258 
(RA;DE;In German) 
Operation of exhaust boilers, 9:44257 (RA;DE;In German) 
Thermal energy calculations for flue gas boilers, 9:43780 
(RA;DE;In German) 
Ships 
Heat requirements of marine vessels, 9:43778 (RA;DE;In 
German) 
Superchargers 
Supercharger systems and construction of exhaust-gas 
turbochargers, 9:43779 (RA;DE;In German) 
Thermal Efficiency 
Energy balance of supercharged marine diesel engines, 9:43777 
(RA;DE;In German) 
Supercharger systems and construction of exhaust-gas 
turbochargers, 9:43779 (RA;DE;In German) 


Energy balance of supercharged marine diesel engines, 9:43777 
(RA;DE;In German) 
Turbogenerators 
Heat requirements of marine vessels, 9:43778 (RA;DE;In 
German) 
Waste Heat Utilization 
Energy balance of supercharged marine diesel engines, 9:43777 
(RA;DE;In German) 
Exhaust boilers with turbogenerators, 9:43781 (RA;DE;In 
German) 
Heat requirements of marine vessels, 9:43778 (RA;DE;In 
German) 
Marine diesel engines in stationary power plants, 9:43783 
(RA;DE;In German) 
Utilization of waste heat of diesel engines, 9:43776 (R;DE;In 
German) 
Waste heat utilization in inland ships, 9:43728 (RA;DE;In 
German) 
DIESEL FUELS 
Performance Testing 
Diesel fuels from minimally processed coal pyrolysis liquids: 
exploratory investigations, 9:42562 (R;US) 
DIESEL OIL (FRACTION) 
See DIESEL FUELS 
DIETHYLENETRIAMINEPENTAACETIC ACID 
See DTPA 
DIFFERENTIAL EQUATIONS 
Numerical Solution 
Conservation laws and the numerical solution of ODEs, 
9:45294 (R;US) 
DIFFUSION 
Mathematical Models 
Migration model for the near field. Final report, 9:42974 
(R;SE) 
Measuring Methods 
Measuring diffusion coefficients by hygroelasticity, 9:43965 
G;US) 
DIGESTIVE SYSTEM DISEASES 
Diagnosis 
Ultrasonography, computer tomography and transparietal 
cholangiography in diagnosis of pancreatobiliary disease, 
9:44624 (RA;CS;In Czech) 
DIMETHYL SULFOXIDE 
See DMSO 
DINING HALLS 
See RESTAURANTS 
DIODE TRANSISTORS 
See TRANSISTORS 
DIRAC MONOPOLES 
See MAGNETIC MONOPOLES 





DISCHARGES (WASTES) 
Additives 


DISCHARGES (WASTES) 
See WASTE DISPOSAL 
DISINTEGRATION (BIOLOGICAL) 
See DECOMPOSITION 
DISINTEGRATION (CHEMICAL) 
See DECOMPOSITION 
DISPERSANTS (CHEMICAL) 
See SURFACTANTS 
DISPERSIVE ION WAVES 
See ION PLASMA WAVES 
DISPLACEMENT FLUIDS 
Additives 

A field experiment of improved steam drive with in-situ 
foaming, 9:42806 (J;US) 

A group contribution activity coefficient model for enhanced 
oil recovery process involving electrolyte solutions: Part II- 
Solutions in the presence of partial molecular association, 
9:42861 (J;US) 

A study of the relationship between surfactant/oil/brine system 
phase behavior and chemical flood recovery in short cores, 
9:42839 (J;US) 

An evaluation of lignosulfonate as a sacrificial adsorbate in 
surfactant flooding, 9:42838 (J;US) 

CO: mobility control, 9:42808 (J;US) 

Cosurfactant-enhanced alkaline flooding, 9:42844 (J;US) 

Evaluation of a-olefin sulfonates for steam diversion, 9:42853 
G;US) 

Capillary Flow 

Linear stability analysis of immiscible displacement including 
continuously changing mobility and capillary effects: Part I-- 
Simple basic flow profiles, 9:42833 (J;US) 


CO, mobility control, 9:42808 (J;US) 

Observations on tailoring chemical slugs and simulating 
reservoir cores for an oil-wet reservoir, 9:42811 (J;US) 

The effect of the type of oil on solubilization by amphiphiles, 
9:42843 (J;US) 

Chemical Reaction Kinetics 

Concepts pertaining to reservoir pretreatment for chemical 
flooding, 9:42836 (J;US) 

Kinetics of the chromium(VI)/thiourea reaction in the 
presence of polyacrylamide, 9:42814 (J;US) 


Economic model of mobility control methods for CO. 
flooding, 9:42800 (J;US) 
Diffusion 
Quantification of diffusion inside porous media for EOR 
processes by micromodel and holography, 9:42865 (J;US) 
Flow Models 
Linear stability analysis of immiscible displacement including 
continuously changing mobility and capillary effects: Part I-- 
Simple basic flow profiles, 9:42833 (J;US) 
Fluid Flow 
Linear stability analysis of immiscible displacement including 
continuously changing mobility and capillary effects: Part I-- 
Simple basic flow profiles, 9:42833 (J;US) 


Kinetics of the chromium(VI)/thiourea reaction in the 
presence of polyacrylamide, 9:42814 (J;US) 
Ion Exchange 
Concepts pertaining to reservoir pretreatment for chemical 
flooding, 9:42836 (J;US) 
Mass Transfer 
Quantification of diffusion inside porous media for EOR 
processes by micromodel and holography, 9:42865 (J;US) 
Phase Stability 
Frontal structure and stability in immiscible displacement, 
9:42809 (J;US) 
Phase Studies 
An automated method for predicting full-scale CO2 flood 
performance based on detailed pattern flood simulations, 
9:42854 (J;US) 
Surface Tension 
A new multicomponent surface tension correlation based on 
scaling theory, 9:42864 (J;US) 
Transient interfacial tension behavior of crude oil caustic 
interfaces, 9:42846 (J;US) 
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Sweep 
A field experiment of improved steam drive with in-situ 
foaming, 9:42806 (J;US) 
Displacement of a viscous oil by the combined injection of hot 
water and chemical additive, 9:42798 (J;US) 
DISPOSAL (WASTES) 
See WASTE DISPOSAL 
DISSOLVED OXYGEN 
See OXYGEN 
DISTILLATE FUEL 
See HEATING OILS 
DISTILLATE FUEL OIL 
See HEATING OILS 
DISTILLATES 
Enthalpy 
Enthalpy measurements on distillates produced from a Utah 
coal by the Char-Oil-Energy-Development process and from 
a Kentucky bituminous coal by the Synthoil process, 9:42612 
(J;US) 
Enthalpy measurements of a syncrude and a distillate derived 
from Western Kentucky coal, 9:42613 (J;US) 
DISTRIBUTION FUNCTIONS 
Radionuclide Migration 
Sorption of radionuclides from spent fuel in crystalline rocks, 
9:42980 (R;FI;In Finnish) 
Sorptive Properties 
Sorption of radionuclides from spent fuel in crystalline rocks, 
9:42980 (R;FI;In Finnish) 
DISTRICT HEATING 
See also GEOTHERMAL DISTRICT HEATING 
Economic Analysis 
Case study review: small scale waste-to-energy district heating 
plants, 9:43736 (RA;US) 
Energy Conservation 
Reduction of district heating water temperatures, 9:43750 
(R;SE;In Swedish) 
Technology Assessment 
Case study review: small scale waste-to-energy district heating 
plants, 9:43736 (RA;US) 
DIVERTORS 
Materials Testing 
Applications of copper in impurity control systems for fusion 
power reactors, 9:45236 (RA;US) 
Radiations 
Divertor studies in high-power beam heated discharges in D- 
III, 9:45161 (R;US) 
DMSO 
Solvent Properties 
Reactions governing coal solubilization. Fourth quarterly 
progress report, May 15, 1984-July 15, 1984, 9:42591 (R;US) 
DNA 
Biochemical Reaction Kinetics 
Quantifying benzo[a]pyrene binding to DNA by fluorescent 
analysis, 9:44734 (BA;US) 
Biological Repair 
DNA Repair processes in persons chronically exposed to low 
levels of radiation, 9:44670 (RA;AT) 
Biosynthesis 
Chromatin structural changes in synchronized cells blocked in 
early S phase by sequential use of isoleucine deprivation and 
hydroxyurea blockade, $:44600 (J;US) 
Local proliferation of mononuclear phagocytes in tumors, 
9:44647 (J;US) 
Synthesis, integration, and restriction and modification of 
mycoplasma virus L2 DNA, 9:44641 (R;US) 
Cross-Linking 
Induction of DNA-protein cross-linking in Chinese hamster 
cells by monochromatic 365 and 405 NM ultraviolet light, 
9:44708 (J;GB) 
DNA ADDUCTS 
Fluorescence Spectroscopy 
Quantifying benzo[a]pyrene binding to DNA by fluorescent 
analysis, 9:44734 (BA;US) 
Liquid Column Chromatography 
Quantifying benzo[a]pyrene binding to DNA by fluorescent 
analysis, 9:44734 (BA;US) 





131S / ERA- 9/21 


DODECANE 
Surface Tension 
The effect of temperature and interfacial tension on water/oil 
relative permeabilities of consolidated sands, 9:42831 (J;US) 
DOLOMITE 


Report of laboratory testing on rock core samples, Mansfield 
No. 1 (PD-4) well, Palo Duro Basin, Texas: unanalyzed data, 
9:42952 (R;US) 
Hardness 
Report of laboratory testing on rock core samples, Mansfield 
No. 1 (PD-4) well, Palo Duro Basin, Texas: unanalyzed data, 
9:42952 (R;US) 
Porosity 
Report of laboratory testing on rock core samples, Mansfield 
No. 1 (PD-4) well, Palo Duro Basin, Texas: unanalyzed data, 
9:42952 (R;US) 
Tensile Properties 
Report of laboratory testing on rock core samples, Mansfield 
No. 1 (PD-4) well, Palo Duro Basin, Texas: unanalyzed data, 
9:42952 (R;US) 
DOMESTIC SAFEGUARDS 
Research Programs 
US enrichment safeguards program development activities 
with potential International Atomic Energy Agency 
safeguards applications. Part 1. Executive summaries, 
9:43026 (R;US) 
DORMITORIES 
See RESIDENTIAL BUILDINGS 
DOSEMETERS 
See also BIOLOGICAL DOSEMETERS 
CALORIMETRIC DOSEMETERS 
CONDENSER IONIZATION CHAMBERS 


EXTRAPOLATION CHAMBERS 
LUMINESCENT DOSEMETERS 


Calibration 

Experiences on the verification of protection level dosemeters 
in Hungary, 9:44347 (RA;AT) 

Intercomparison of Australian and overseas exposure standards 
in 1977 and 1979, 9:44337 (R;AU) 

Calibration Standards 

Performance testing of dosimetry processors, status of NRC 
rulemaking for improved personnel dosimetry processing, 
and some f dosimetry and instrumentation problems 
observed by NRC regional inspectors, 9:44403 (RA;US) 

Standardization and calibration in 8 dosimetry, 9:45129 
(RA;US) 

Digital Circuits 

Digital interface for preset time or voltage measurements using 

an ionising radiation dosemeter, 9:44336 (R;AU) 
Performance 

8B measurements in a photon field, 9:44386 (RA;US) 

Review of techniques and detectors used in instruments for 
field measurement of 8B doses and dose rates, 9:44385 
(RA;US) 

Performance Testing 

Performance testing of dosimetry processors, status of NRC 
rulemaking for improved personnel dosimetry processing, 
and some f dosimetry and instrumentation problems 
observed by NRC regional inspectors, 9:44403 (RA;US) 

Specifications 
Ideal 8 personnel dosimeter, 9:44402 (RA;US) 
DOSIMETERS 
See DOSEMETERS 
DOSIMETRY 
See also BETA DOSIMETRY 
GAMMA DOSIMETRY 
NEUTRON DOSIMETRY 
PERSONNEL DOSIMETRY 
THERMOLUMINESCENT DOSIMETRY 
Meetings 

Proceedings of the 1984 American Nuclear Society Midwest 
Student Conference. Our energy future, 9:43539 (R;US) 

Texas A and M University student/professional nuclear science 
and engineering conference, 9:43300 (R;US) 

Research Programs 


Progress report, Health Sciences Division: 1982 July 1- 
September 30, 9:45114 (R;CA) 


Progress report, Health Sciences Division: 1982 October 1- 
December 31, 9:45115 (R;CA) 
DOUBLET 3 DEVICES 
See DOUBLET REACTORS 
DOUBLET REACTORS 
Design 
Electron cyclotron heating results on JFT-2, and their 
implications for the Doublet III ECH design, 9:45217 
(BA;GB) 
Divertors 
Divertor studies in high-power beam heated discharges in D- 
III, 9:45161 (R;US) 
Heating 
Electron cyclotron heating results on JFT-2, and their 
implications for the Doublet III ECH design, 9:45217 
(BA;GB) 
Neutral Atom Beam Injection 
Preliminary neutral injection experiments on Doublet III, 
9:45202 (BA;GB) 
DOW PUSHER 700 
See POLYAMIDES 
DREDGING 


Study of national dredging issues: public meeting, 9:43531 
(R;US) 
DRIFT CHAMBERS 
Colliding Beams 
Properties of the cylindrical drift chambers of the CELLO 
detector, 9:44379 (R;DE;In German) 
DRIFT (PLASMA) 
See PLASMA DRIFT 
DRILL SHIPS 
See SHIPS 
DRILLING (ROCK) 
See ROCK DRILLING 
DROPLETS 
Bubbles, drops and friction on the judgement scale: case 
histories from TVA Engineering Laboratory's model tests, 
9:44214 (R;US) 
DRY DEPOSITION 
See DEPOSITION 
DRY SCRUBBERS 
Chemical Reactions 
Industrial coal boiler flue gas cleanup by electron-beam dry 
scrubber, 9:43215 (RA;US) 
Comparative Evaluations 
Experimental evaluation of advanced flue gas cleanup 
processes, 9:43217 (RA;US) 
Electron Beams 
Industrial coal boiler flue gas cleanup by electron-beam dry 
scrubber, 9:43215 (RA;US) 
DRY STORAGE 
Fracture predictions in Zircaloy fuel cladding (Predictions of 
storage temperature and clad rupture life in dry storage), 
9:42946 (R;US) 
Stability 
LWR spent fuel dry storage behavior at 229°C, 9:42945 
(R;US) 
DRY-TYPE COOLING TOWERS 
See COOLING TOWERS 
DTO 
See HEAVY WATER 
TRITIUM COMPOUNDS 
DTPA 
Effects 
Evaluations of cellular proliferation and chromosome 
breakages after in vitro of human lymphocytes to 
calcium or zinc DTPA, 9:44702 (J;US) 
DUODENUM 
See SMALL INTESTINE 
DUSTS 
Control 
Dust control technology for longwall mining. Technical 
progress report, No. 36, July 1-31, 1984, 9:42698 (R;US) 





Emission 


Emission 
Dust emissions from surface mining plants and measures for 
the emission decrease, 9:42661 (R;DE;In German) 
DYMAC SYSTEM 


See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 


DYNAMIC MATERIALS ACCOUNTABILITY SYSTEM 


See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 


DYNAMICS 
Nonlinear Problems 
Bifurcations of a forced magnetic oscillator near points of 
resonance, 9:44972 (J;US) 
DYNAMICS (BEAM) 
See BEAM DYNAMICS 
DYSPROSIUM 148 
Energy Levels 
Application of the quasiparticle-random-phase approximation in 
the region of the semi-magic nucleus 64146 Gdsz, 9:45068 
(R;DE) 


E2-TRANSITIONS 
Electric quadrupole transitions. 
Measuring Methods 
B(E2) values in rotational bands, 9:45076 (R;DE) 
EARLY RADIATION INJURIES 
See RADIATION INJURIES 
EARTH ATMOSPHERE 


See also IONOSPHERE 
MAGNETOSPHERE 
STRATOSPHERE 
TROPOSPHERE 


Chemical Composition 
Trends in ozone and temperature structure: comparison of 
theory and measurements, 9:44912 (R;US) 
Mass Transfer ; 
Variability of short-term eddy-correlation estimates of mass 
exchange, 9:44456 (R;US) 
Radiation Monitoring 
Environmental monitoring at the Savannah River Plant. 
Annual report, 1980, 9:44538 (R;US) 
Environmental monitoring at the Savannah River Plant. 
Annual report, 1982, 9:44539 (R;US) 
Radionuclide Migration 
RETADD-II: a long-range atmospheric trajectory model with 
consistent treatment of deposition loss and species growth 
and decay, 9:44521 (R;US) 
Research Programs 
Significant scientific and technical results at Marshal Space 
Flight Center, 9:44903 (R;US) 
Solar Flux 
Trends in ozone and temperature structure: comparison of 
theory and measurements, 9:44912 (R;US) 
Turbulence 
Decay of gaseous puffs emitted in the turbulent atmosphere 
from industrial sources, 9:44472 (R;US) 
EARTH PLANET 
Cosmic Nuclei 
Cosmic-ray record in solar system matter, 9:44888 (J;US) 
Geologic History 
Cosmic-ray record in solar system matter, 9:44888 (J;US) 
Shock Waves 
Relationship between collisionless shock structure and 
energetic particle acceleration, 9:44825 (R;US) 
EARTH-COVERED BUILDINGS 
Energy Efficiency 
Cooling season performance of an earth-sheltered 
office/dormitory building in Oak Ridge, Tennessee, 9:43629 
(R;US) 
Monitoring 
Cooling season performance of an earth-sheltered 
office/dormitory building in Oak Ridge, Tennessee, 9:43629 
(R;US) 
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Performance 
Passive solar/earth sheltered office/dormitory cooling season 
thermal performance, 9:43603 (R;US) 
Retrofitting 
Kanab senior citizens’ center. Final report, 9:43616 (R;US) 
EARTHMOVING EQUIPMENT 
Noise Pollution Control 
Bulldozer noise control, 9:42683 (RA;US) 
EBR-2 REACTOR 
Dosimetry 

Fluence, dosimetry, and steel-dpa rates in EBR-II, 9:43340 

(R;US) 
Fuel Cycle 

Proposed pyrometallurgical process for rapid recycle of 
disckarged fuel materials from the integral fast reactor 
(Metal fuel), 9:43268 (R;US) 

Reactor Experimental Facilities 
Fluence, dosimetry, and steel-dpa rates in EBR-II, 9:43340 
(R;US) 
ECCS 

Chemical Reaction Kinetics 

Measures for removing hydrogen, 9:43357 (R;DE;In German) 
Computerized Simulation 

German standard problem No. 2, 9:43385 (R;DE;In German) 
Performance 

German standard problem No. 2, 9:43385 (R;DE;In German) 
Reactor Safety 

Discussion of the Hz problem connected with possible 
measures to be taken to reduce the consequences of 
accidents, 9:43354 (R;DE;In German) 

ECHOGRAPHY 
See ULTRASONOGRAPHY 
ECONOMIC ANALYSIS 
Technology Assessment 

Methodology for economic evaluation of process technologies 
in the early research and development stages, 9:43526 
(R;US) 

ECONOMIC POLICY 

Domestic impact of reliance on market forces during a 
substantial petroleum supply disruption. Volume 1. Report 
and appendices, 9:42885 (R;US) 

Domestic impact of reliance on market forces during a 
substantial petroleum supply disruption. Volume 2. 
Attachments, 9:42886 (R;US) 

ECR HEATING 

High frequency plasma generators for ion thrusters, 9:45165 

(R;US) 
Antennas 

Launcher and transmission systems for electron cyclotron 

heating, 9:45264 (BA;GB) 
Computerized Simulation 

Ray tracing study of electron cyclotron heating in toroidal 

geometry, 9:45220 (BA;GB) 
Waveguides 
Launcher and transmission systems for electron cyclotron 
heating, 9:45264 (BA;GB) 
ECUADOR 
Electric Power 
Ecuador - energy situation 1982, 9:43519 (R;DE;In German) 
Energy Policy 
Ecuador - energy situation 1982, 9:43519 (R;DE;In German) 
Energy Supplies 
Ecuador - energy situation 1982, 9:43519 (R;DE;In German) 
EDDY CURRENTS 
Limited to electric currents. 
Boundary-Value Problems 

Determination of eddy current losses in electrical equipment. 

Final report, 9:44231 (R;US) 
Finite Element Method 
Determination of eddy current losses in electrical equipment. 
Final report, 9:44231 (R;US) 
EDS LIQUEFACTION 
See EXXON LIQUEFACTION PROCESS 
EDUCATIONAL FACILITIES 
See also SCHOOL BUILDINGS 
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Geothermal Heating Systems 
Geothermal heating system for the Children’s Museum of 
Utah, 9:43190 (R;US) 
EES 
See ENERGY EXTENSION SERVICE 
EFFLUENTS (CHEMICAL) 
See CHEMICAL EFFLUENTS 
EFFLUENTS (GASEOUS) 
See GASEOUS WASTES 
EFFLUENTS (LIQUID) 
See LIQUID WASTES 
EFFLUENTS (RADIOACTIVE) 
See RADIOACTIVE EFFLUENTS 
EFFLUENTS (THERMAL) 
See THERMAL EFFLUENTS 
EFFUSION 
See DIFFUSION 
EP 
See INDUSTRIAL PARKS 
EINSTEIN FIELD EQUATIONS 
Analytical Solution 
Cylindrically symmetric solitary wave solutions to the Einstein 
equations, 9:45145 (J;US) 
EINSTEIN GRAVITATION THEORY 
See GENERAL RELATIVITY THEORY 
EINSTEIN-DE SITTER MODEL 
See COSMOLOGICAL MODELS 
EINSTEINIUM 254 TARGET 
Neon 20 Reactions 
New developments in the application of gas-jet and on-line 
chemistry techniques to heavy ion reactions with exotic 
targets, 9:44296 (R;DE) 
Oxygen 16 Reactions 
New developments in the application of gas-jet and on-line 
chemistry techniques to heavy ion reactions with exotic 
targets, 9:44296 (R;DE) 
ELDERLY PEOPLE 
Energy Consumption 
Residential energy consumption of low-income and elderly 
households: how non-discretionary is it, 9:43566 (R;US) 
ELECTRIC BATTERIES 
Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES. 
See also LEAD-ACID BATTERIES 
Chemical Reaction Kinetics ‘ 
Measurability of very fast electrode reaction rates: metal 
deposition-dissolution in molten halides, 9:43488 (R;US) 
Deposition 
Measurability of very fast electrode reaction rates: metal 
deposition-dissolution in molten halides, 9:43488 (R;US) 
Dissolution 
Measurability of very fast electrode reaction rates: metal 
deposition-dissolution in molten halides, 9:43488 (R;US) 
Uses 
Evaluation of the use of on-board spacecraft energy storage for 
electric propulsion missions, 9:43494 (R;US) 
ELECTRIC CABLES 
Electrical Insulation 
Study of the inhibition mechanisms of polymer-copolymer 
systems for electric dendrite, 9:43964 (TJ;US) 
Plasma 
Cathode plasma formation in magnetically insulated 
transmission lines, 9:44317 (R;US) 
ELECTRIC CONDENSERS 
See CAPACITORS 
ELECTRIC CONTACTORS 
See SWITCHES 
ELECTRIC GENERATORS 
Rotating generators only; excludes DIRECT ENERGY 
CONVERTERS. 
Materials 
Research toward new alloys for generator retaining rings, 
9:43214 (J;US) 
ELECTRIC HEATING 
Energy Consumption 
Electrical room heating, 9:43637 (R;CH;In German) 


ELECTRIC POWER 
See also HYDROELECTRIC POWER 
Economics 
Industrial electrification. An opportunity for Canada, 9:43560 
(R;CA) 
Energy Consumption 
Electric Power Annual 1983, 9:43563 (R;US) 
Operational statistics. Generation and consumption of electric 
energy in Austria 1982. Pt. 1, 9:43565 (R;AT;In German) 
Energy Supplies 
Electric Power Annual 1983, 9:43563 (R;US) 
Verbundgesellschaft - annual report 1982, 9:43564 (R;AT;In 
German) 
Power Generation 
Operational statistics. Generation and consumption of electric 
energy in Austria 1982. Pt. 1, 9:43565 (R;AT;In German) 
Prices 


Electricity demand estimates under increasing-block rates, 
9:43754 (J;US) 
Statistics 
Cost and quality of fuels for electric utility plants, 1983, 
9:43562 (R;US) 
Technology Assessment 
US DOE's energy conversion and utilization technologies 
program (ECUT), 9:43532 (RA;US) 
ELECTRIC POWER RESEARCH INSTITUTE 
See EPRI 
ELECTRIC POWER SYSTEMS 
See POWER SYSTEMS 
ELECTRIC QUADRUPOLE TRANSITIONS 
See E2-TRANSITIONS 


Alternative generation technologies: can they compete, 9:43570 
G;US) 
Energy Systems 
Alternative generation technologies: can they compete, 9:43570 
(J;US) 
Load Management 
Residential energy consumption of low-income and elderly 
households: how non-discretionary is it, 9:43566 (R;US) 
Planning 
Alternative generation technologies: can they compete, 9:43570 
G;US) 
Benefits of environmental control in expanding coal utilization, 
9:43554 (R;US) 
Pollution Control 
Benefits of environmental control in expanding coal utilization, 
9:43554 (R;US) 
Power Generation 
Electric Power Annual 1983, 9:43563 (R;US) 
Rate Structure 
Electricity demand estimates under increasing-block rates, 
9:43754 (J;US) 
Safety 
Protection of New York State electric utility distribution 
systems containing decentralized storage and generation 
devices. Final report, 9:43210 (R;US) 
ELECTRICAL EQUIPMENT 
See also ANTENNAS 
CAPACITORS 


INVERTERS 
SWITCHES 


Eddy Currents 
Determination of eddy current losses in electrical equipment. 
Final report, 9:44231 (R;US) 
Modifications 
Closeout of IE Bulletin 82-04: deficiencies in primary 
. containment electrical penetration assemblies, 9:43285 (R;US) 
Seismic Effects 
Research program for seismic qualification of nuclear plant 
electrical and mechanical equipment. Part I. Survey of 
methods for equipment and components. Part II. Evaluation 
of methodology. Part III. Qualification methodology for line 
‘mounted equipment. Volume 1, 9:43318 (R;US) 





ELECTRICAL INSULATION 
Performance Testing 


ELECTRICAL INSULATION 
Performance Testing 
Study of the inhibition mechanisms of polymer-copolymer 
systems for electric dendrite, 9:43964 (TJ;US) 
ELECTRIC-POWERED VEHICLES 
Battery Charging 
Electric-powered buses with short-time battery recharging by 
automatically coupling in line operation, 9:43791 (RA;DE;In 
German) 


Analysis 
Possible applications and market potential of battery-powered 
electric passenger cars, 9:43790 (RA;DE;In German) 
Lead-Acid Batteries 
Impact of temperature on cycle life of Globe ISOA EV-3000 
lead-acid batteries, 9:43490 (R;US) 
Performance of improved lead acid batteries for electric 
vehicles, 9:43492 (R;US) 
Market 
Possible applications and market potential of battery-powered 
electric passenger cars, 9:43790 (RA;DE;In German) 
Prices 
Possible applications and market potential of battery-powered 
electric passenger cars, 9:43790 (RA;DE;In German) 
ELECTROCHEMICAL MACHINING 
Pulse Techniques 
Electropulse chemical machining, 9:43857 (R;US) 
ELECTRODES 
Modifications 
Modification of silicon and carbon electrodes with 
methacrylamide polymers containing covalently attached 
molybdenum dinitrogen complexes, 9:44060 (J;US) 
Polarization 
Polarization behavior of the nickel electrode in molten sulfides, 
9:43503 (J;US) 
ELECTROLYTES 
See also SOLID ELECTROLYTES 
A group contribution activity coefficient model for enhanced 
oil recovery process involving electrolyte solutions: Part II- 
Solutions in the presence of partial molecular association, 
9:42861 (J;US) 
Chemical Composition 
A group contribution activity coefficient model for enhanced 
oil recovery process involving electrolyte solutions: Part I- 
Solutions in the absence of partial molecular association, 
9:42812 (J;US) 


Properties 
A group contribution activity coefficient model for enhanced 
oil recovery process involving electrolyte solutions: Part I- 
Solutions in the absence of partial molecular association, 
9:42812 (J;US) 
ELECTROLYTIC CELLS 
Performance 
Status of advanced electrolytic hydrogen production in the 
United States and abroad, 9:43065 (J;GB) 
ELECTROMAGNETIC INTERACTIONS 
See also PHOTON-PHOTON INTERACTIONS 
Measuring Methods 
Electromagnetic shower development and applications to 
sampling calorimeters, 9:44413 (R;US) 
Reviews 
Electromagnetic shower development and applications to 
sampling calorimeters, 9:44413 (R;US) 
ELECTROMAGNETIC ISOTOPE SEPARATORS 
Manuals 
TRISTAN: a handbook, 9:43337 (R;US) 
ELECTRON ACCEPTOR 
See ELECTRONS 
ELECTRON BEAMS 
Beam Neutralization 
Study on current neutralization during ring relativistic electron 
beam shaping in weakly ionized plasma, 9:44281 (RA;UA;In 
Russian) 
Beam Production 
Intense source of monochromatic electrons: Photoemission 
from GaAs, 9:44944 (J;US) 
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Beam Profiles 
Intense source of monochromatic electrons: Photoemission 
from GaAs, 9:44944 (J;US) 
Beam Transport 
ATA gas propagation - 1 foot tank experiment, 9:44286 (R;US) 
Energy Spectra 
Calculating the beam energy spectra for a multisectional 
electron linac, 9:44303 (RA;UA;In Russian) 
Intense source of monochromatic electrons: Photoemission 
from GaAs, 9:44944 (J;US) 
Energy Transfer 
Energy exchange of modulated electron flux with high- 
frequency field of harmonics sum, 9:44275 (RA;UA;In 
Russian) 


Methods of the theory of cross instabilities of relativistic 
electron beams, 9:44271 (RA;SU;In Russian) 
Oscillations 
Particle simulations of BWO, 9:44283 (R;US) 
Space Charge 
Method for calculation of space change field of heavy-current 
electron beam with account of transverse velocity's 
relativity, 9:44277 (RA;UA;In Russian) 
ELECTRON CYCLOTRON MASERS 
See MICROWAVE AMPLIFIERS 
ELECTRON CYCLOTRON-RESONANCE HEATING 
See ECR HEATING 
ELECTRON DETECTION 
Magnetic Spectrometers 
Di-lepton spectrometer based on the lampshade magnet, 
9:44417 (J;NL) 
Mathematical Models 
New model of electron interaction with matter to be used for 
calculation of detector’s response function, 9:44358 (RA;AT) 
ELECTRON DONOR 
See ELECTRONS 
ELECTRON GUNS 
Technology Assessment 
Spindt cold cathode electron gun development program. Final 
Report, January 1982-April 1983, 9:44235 (R;US) 
ELECTRON NEUTRINOS 
Mass 
Experiment for a precision neutrino mass measurement, 9:44990 
(R;US) 
ELECTRON PARAMAGNETIC RESONANCE 
See ELECTRON SPIN RESONANCE 
ELECTRON REACTIONS 
Deep Inelastic Scattering 
Measurements of the A dependence of deep-inelastic electron 
scattering from nuclei, 9:44995 (J;US) 
Elastic 
Measurement of the tensor polarization in electron-deuteron 
elastic scattering, 9:45046 (J;US) 
Inelastic Scattering 
Effective charge of neutron quasiparticle pairs in ?°*Pb and 
204Pb, 9:45081 (J;US) 
Inelastic electron scattering from nuclei, 9:45074 (J;US) 
ELECTRON SPECTROMETERS 
Response Functions 
New model of electron interaction with matter to be used for 
calculation of detector’s response function, 9:44358 (RA;AT) 
ELECTRON SPECTROSCOPY 
See also PHOTOELECTRON SPECTROSCOPY 
Multi-Channel Analyzers 
High dutycycle low cost multichannel analyser for electron 
spectroscopy, 9:44415 (R;SE) 
ELECTRON SPIN RESONANCE 
Introduction to EPR, 9:44591 (R;US) 
ELECTRON TRANSFER 
Not for CHARGE EXCHANGE. 
Research 
Theoretical studies of electron and proton transfer processes in 
fluids. Progress report, August 1983-August 1984, 9:44067 
(R;US) 
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Differential amplifier circuit for reducing noise in axial light 
loss measurements, 9:44744 (J;US) 
ELECTRONIC DATA PROCESSING 
See DATA PROCESSING 
ELECTRONIC EQUIPMENT 
See also OSCILLATORS 

Electron circuits: semiconductor laser multiple use installation, 

9:44234 (R;US) 
ELECTRONIC GUIDANCE 
Demonstration Programs 

State of art of an electronic track guidance system at the end 
of the development phase II, part A: System Daimler-Benz 
AG, 9:43678 (RA;DE;In German) 

ELECTRONICS (QUANTUM) 
See QUANTUM ELECTRONICS 
ELECTRON-ION COLLISIONS 
Recombination 
Electron—ion recombination in water vapor, 9:44951 (J;US) 
ELECTRON-MOLECULE COLLISIONS 
Inelastic Scattering 
Electron energy loss spectroscopy of molecular fluorine, 
9:44952 (J;US) 
Recombination 
Electron—ion recombination in water vapor, 9:44951 (J;US) 
ELECTRON-NUCLEON INTERACTIONS 
See also ELECTRON-PROTON INTERACTIONS 
Deep Inelastic Scattering 
Internal spin structure of the nucleon, 9:45003 (J;US) 
ELECTRON-POSITRON INTERACTIONS 
Annihilation 

Charged hadron production in e* e~ annihilation at 29 GeV, 
9:44996 (J;US) 

Composite scalars in e* e~ collisions and radiative Z decays, 
9:45005 (R;DE) 

Detection of the F meson production in the e* e~ -annihilation 
at a c.m. energy at 4.4 GeV, 9:44979 (R;DE;In German) 

Jet production and fragmentation in e* e~ annihilation at 12-43 
GeV, 9:44983 (R;DE) 

Limits on spin O bosons in e* e~ annihilation up to 45.2 GeV 
c.m. energy, 9:44988 (R;DE) 

Observation of a multiparticle event with 2 isolated energetic 
muons in e* e~ interactions, 9:44989 (R;DE) 

Results on hadronic events from the MAC detector at PEP. I. 
Direct photon production. II. Precision R measurement and 
energy-energy correlations, 9:44994 (R;US) 

Search for massive photinos at PETRA, 9:44986 (R;DE) 

Some comments on jet fragmentation models and sup(a)s 
determinations, 9:45007 (R;DE) 

Bhabha Scattering 

Composite scalars in e* e~ collisions and radiative Z decays, 
9:45005 (R;DE) 

Limits on spin O bosons in e* e~ annihilation up to 45.2 GeV 
c.m. energy, 9:44988 (R;DE) 

Inclusive Interactions 

Search for charge-(4/3)e particles produced in e* e~ 

annihilations, 9:45001 (J;US) 
Jet Model 

Jet production and fragmentation in e* e~ annihilation at 12-43 
GeV, 9:44983 (R;DE) 

Some comments on jet fragmentation models and sup(a)s 
determinations, 9:45007 (R;DE) 

Pair Production 

Limits on spin O bosons in e* e~ annihilation up to 45.2 GeV 

c.m. energy, 9:44988 (R;DE) 
Particle Production 

Charged hadron production in e* e~ annihilation at 29 GeV, 

9:44996 (J;US) 
ELECTRON-PROTON INTERACTIONS 
Deep Inelastic Scattering 

Deep-inelastic e-p scattering and distribution functions for 

polarized protons, 9:45000 (J;US) 
Quark Model 

Deep-inelastic e-p scattering and distribution functions for 

polarized protons, 9:45000 (J;US) 
ELECTRONS 
See also SOLVATED ELECTRONS 


Energy Losses 
Alternative background fitting for electron energy loss spectra, 
9:44031 (J;US) 
Particle Production 
Nuclear moments and nuclear structure. Annual 
report, September 1, 1983-July 31, 1984, 9:45050 (R;US) 
ELECTROPLATING 
ing and vacuum deposition: complementary coating 
processes, 9:43858 (R;US) 
ELECTROSTATIC ACCELERATORS 
See also PELLETRON ACCELERATORS 
Electron Beams 
Studying the high-current microsecond diode with magnetic 
insulation, 9:44312 (RA;UA;In Russian) 
TEMP.-A high-current electron accelerator, 9:44268 
(RA;UA;In Russian) 
High-Voltage Pulse Generators 
Cathode plasma formation in magnetically insulated 
transmission lines, 9:44317 (R;US) 
Ton Beams 
Dynamic characteristics of ion magnetic insulated diodes, 
9:44309 (RA;UA;In Russian) 
High-power ion beam generation using the accelerator 
prepulse, 9:44310 (RA;UA;In Russian) 
Ton Sources 
Studying the high-current microsecond diode with magnetic 
insulation, 9:44312 (RA;UA;In Russian) 
ELECTROSTATIC WAVES 
See PLASMA WAVES 
ELMO BUMPY TORUS 
Evaluations 
Comparison of plasma results in EBT-1 and NBT-1M, 9:45168 
(R;US) 
High-Frequency Heating 
Ray tracing studies of microwave heating of the annulus in 
EBT-I, 9:45219 (BA;GB) 
ICR Heating 
Fast-wave ICRF heating for EBT-P, 9:45228 (BA;GB) 
Ion cyclotron heating experiments in EBT-S, 9:45209 (BA;GB) 
Ton Plasma Waves 
Fast-wave ion cyclotron wave propagation and coupling 
experiments on ELMO BUMPY TORUS scale, 9:45225 
(BA;GB) 
Neoclassical Transport 
Neoclassical transport in a bumpy closed field line device in 
the collisional, small electric field regime, 9:45179 (J;US) 
Research Programs 
Elmo Bumpy Torus physics. Final report, May 1983-August 
1984, 9:45164 (R;US) 
EMANOMETERS 
Comparative Evaluations 
Comparison between the canister method and the ROAC 
system for radon emanation rate measurements, 9:44335 
(RA;AU) 
Efficiency 
Increasing the counting efficiency of activated charcoal 
canisters used for radon emanation measurements, 9:44334 
(RA;AU) 
Measuring Methods 
Comparison between the canister method and the ROAC 
system for radon emanation rate measurements, 9:44335 
(RA;AU) 
EMERGENCIES 
See ACCIDENTS 
EMERGENCY CORE COOLING SYSTEM 
See ECCS 
EMERGENCY PLANS 
Comparative Evaluations 
Sheltering as a protective action, 9:43454 (J;US) 
Evaluation 
The emergency preparedness evaluation program for research 
and test reactors, 9:43453 (J;US) 
Organizational Models 
Organizational interface in reactor emergency planning and 
response, 9:43407 (R;US) 





Planning 


Organizational interface in reactor emergency planning and 
response, 9:43407 (R;US) 
Regulations 
Organizational interface in reactor emergency planning and 
response, 9:43407 (R;US) 
EMISSION SPECTROSCOPY 
See also FLUORESCENCE SPECTROSCOPY 
Laser-Produced Plasma 
Investigation of the use of discharge gases such as air, Nez, Oz, 
Ar, He in laser localized emission-spectroscopic analysis of 
graphitic materials, 9:44021 (R;DE;In German) 
EMPLOYEES 
See PERSONNEL 
EMS 
Biological Effects 
Isolation and characterization of BHK cells sensitive to 
ionizing radiation and alkylating agents, 9:44701 (J;US) 
END USE SECTOR 
See COMMERCIAL SECTOR 
INDUSTRY 
RESIDENTIAL SECTOR 
TRANSPORTATION SECTOR 
ENDOCRINE DISEASES 
Diagnosis 
Comparison of imaging modalities for diagnosis of thyroid 
disorders, 9:44619 (R;DE;In German) 
ENDOSTEUM 
See BONE TISSUES 
ENERGY 
See also GEOTHERMAL ENERGY 
SOLAR ENERGY 
Energy fact book, 9:43550 (R;US) 
Information 
Energy information exchange 1983. Final report, 9:45304 
(R;US) 
Research 
Energy research 1981-84. Government contributions towards 
research and development, 9:43534 (R;SE;In Swedish) 
General studies of energy systems AES. Long range research 
of energy technique LET. Basis for planning the energy 
research after the 30th of June 1984, 9:43533 (R;SE;In 
Swedish) 
ENERGY CONSERVATION 
Department of Housing and Urban Development, and certain 
independent agencies appropriations, 1984, part 2, 9:43595 
(R;US) 
Economic Impact 
Employment effects of electric energy conservation. Final 
report, 9:44585 (R;US) 
Government Policies 
Effects of energy conservation programs: report to IEA 
(International Energy Agency) Annex 7, Local Government 
Energy Projects, 9:43752 (R;SE) 
uals 


Institutional manager’s guide to energy conservation, 9:43611 
(R;US) 
Program Management 
Evaluating the effectiveness of selected residential energy 
conservation strategies on black, elderly, and poor minority 
population groups, 9:43607 (R;US) 
Ohio residential conservation service plan (RCS), 9:43549 
(R;US) 
Ohio State Energy Conservation Plan, 9:43545 (R;US) 
Recommendations 
Energy conservation guidelines for the Sheffield Block 
Development. Volume 2. Rehabilitation (Pittsburgh, 
Pennsylvania), 9:43613 (R;US) 
Socio-Economic Factors 
Energy conservation in the power intensive industry towards 
the year 2000, 9:43720 (R;NO;In Norwegian) 
Standards 
Energy performance standards for new buildings (BEPS), 
9:43543 (R;US) 
ENERGY CONSUMPTION 
Attitudes 
Residential energy consumption of low-income and elderly 
households: how non-discretionary is it, 9:43566 (R;US) 
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Cost Benefit Analysis 
NECAP 4.1: NASA’s energy-cost analysis program user’s 
manual, 9:43625 (R;US) 
Economic Elasticity 
1983 Ohio energy status report, 9:43525 (R;US) 
Forecasting 

Energy utilization in the year 2000 - a problem of planning, 
9:43524 (R;SE;In Swedish) 

Illinois Energy Plan. Volume VI. Energy efficiency and the 
Illinois economy: 1980-2000, 9:43547 (R;US) 

Short-term energy outlook: methodology, 9:43546 (R;US) 

Global Aspects 
Energy fact book, 9:43550 (R;US) 
Regional Analysis 

Energy survey for the Central Neckar region, 9:43505 

(R;DE;In German) 
ENERGY CONVERSION 
Research Programs 

ECUT: Energy Conversion and Utilization Technologies 
program. Chemical Processes project report, FY 1982, 
9:43594 (R;US) 

Technology Assessment 

US DOE’s energy conversion and utilization technologies 

program (ECUT), 9:43532 (RA;US) 
ENERGY DEMAND 
Audits 

Telephone audit of data base on the survey of alternate fuel 

demand due to natural gas curtailment, 9:42896 (R;US) 
Energy Models 

Model documention: Commercial Sector Energy Model, 

9:43523 (R;US) 
Forecasting 

1982 Ohio energy status report, 9:43548 (R;US) 

Model documention: Commercial Sector Energy Model, 
9:43523 (R;US) 

Short-term energy outlook: methodology, 9:43546 (R;US) 

Short-term energy outlook. Quarterly projections, August 
1984, 9:42877 (R;US) 

ENERGY EXPENSES 
Economic Analysis 

Energy utilization in the year 2000 - a problem of planning, 

9:43524 (R;SE;In Swedish) 
ENERGY EXTENSION SERVICE 
Management 

Energy Extension Service final program report, 9:43544 

(R;US) 
ENERGY INTEGRATED INDUSTRIAL PARKS 
See INDUSTRIAL PARKS 
ENERGY MODELS 
Research Programs 

Industry functional modeling: theory and methodology, 

9:44136 (R;US) 
ENERGY OPERATORS 
See HAMILTONIANS 

ENERGY POLICY 

Domestic impact of reliance on market forces during a 
substantial petroleum supply disruption. Volume 1. Report 
and appendices, 9:42885 (R;US) 

Domestic impact of reliance on market forces during a 
substantial petroleum supply disruption. Volume 2. 
Attachments, 9:42886 (R;US) 

Information Needs 

Energy information needs for U.S. state-level policy making: 
Minimal data requirements during normal and emergency 
periods, 9:43553 (J;US) 

Planning 

Alternative generation technologies: can they compete, 9:43570 
(J;US) 

Energy utilization in the year 2000 - a problem of planning, 
9:43524 (R;SE;In Swedish) 

Regional Analysis 
Energy programme for the Saarland from 30th August 1983, 
9:43521 (R;DE;In German) 
ENERGY RECOVERY 
Financing 
Gallatin financing, 9:43745 (RA;US) 
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ENERGY SECURITY CORPORATION 
See SYNTHETIC FUELS CORPORATION 
ENERGY SOURCE DEVELOPMENT 
Cost Benefit Analysis 
Petroleum outlook, 9:42880 (R;NO) 
Economic Analysis 
Petroleum outlook, 9:42880 (R;NO) 
ENERGY STORAGE 
See also COMPRESSED AIR ENERGY STORAGE 
FLYWHEEL ENERGY STORAGE 
HEAT STORAGE 
Current alternative energy research and development in 
Illinois, 9:43552 (R;US) 
Angular Momentum 
Annular Momentum Control Device (AMCD), 9:43468 (R;US) 
Electrochemistry 
Chemical behavior of acidified chromium (3) solutions, 9:43496 
(R;US) 
Electrochemical studies of redox systems for energy storage, 
9:43487 (R;US) 
Redox Fuel Cells 
Electrochemical studies of redox systems for energy storage, 
9:43487 (R;US) 
Technology Assessment 
US DOE's energy conversion and utilization technologies 
program (ECUT), 9:43532 (RA;US) 
ENERGY STORAGE SYSTEMS 
Redox Fuel Cells 
Analysis of the visible spectra of concentrated chromic 
chloride solutions. Thesis. Final report, 9:43495 (R;US) 
ENERGY SUPPLIES 
See also FUEL SUPPLIES 
Forecasting 
Short-term energy outlook. Quarterly projections, August 
1984, 9:42877 (R;US) 
Regional Analysis 
Energy programme for the Saarland from 30th August 1983, 
9:43521 (R;DE;In German) 
ENERGY SYSTEMS 
Use only in generic sense; e.g., comparisons of several energy 
systems or theoretical studies when system is not denoted 
specifically. 
See also COOLING SYSTEMS 
ENERGY STORAGE SYSTEMS 
GEOPRESSURED SYSTEMS 
HEATING SYSTEMS 
HOT-DRY-ROCK SYSTEMS 
LIGHTING SYSTEMS 
POWER SYSTEMS 


SPACE HVAC SYSTEMS 
STEAM SYSTEMS 


Flywheels 
IPACS attitude control technology considerations, 9:43479 
(R;US) 
Planning 
Long-range municipal energy planning. Case study of 
Joenkoeping, 9:43751 (R;SE;In Swedish) 
Renewable Energy Sources 
Alternative generation technologies: can they compete, 9:43570 
(J;US) 
ENGINEERED SAFETY SYSTEMS 


See also CONTAINMENT SYSTEMS 
ECCS 


Availability 
Important plant design and operational features for internally 
initiated accident sequences, 9:43420 (R;US) 
ENGINES 
For machines with self-contained energy sources; for machines 
utilizing external energy sources for normal operation see 
MOTORS. 
See also HEAT ENGINES 
Design 
Energy efficient engine. Core engine bearings, drives and 
configuration: detailed design report, 9:43801 (R;US) 
Efficiency 
Consumption and efficiency of automobiles, 9:43802 (R;BE;In 
French) 
Energy efficient engine. Core engine bearings, drives and 
configuration: detailed design report, 9:43801 (R;US) 


ENGLAND 
See UNITED KINGDOM 
ENHANCED RECOVERY 
See also MICROBIAL EOR 
Research Programs 

Enhanced oil recovery for thermal processes. First amendment 
and extension to Annex IV, 9:42787 (R;US) 

Task 10: INTEVEP steam additives laboratory research and 
field expriments, 9:42790 (RA;US) 

Task {1: survey of existing mathematical and physical models 
for the steam injection process using additives, 9:42791 
(RA;US) 

Task 12: suitability of conducting laboratory research on 
various steam additives, 9:42792 (RA;US) 

Task 13: project managers’ report of field test proposal, 
9:42794 (RA;US) 

Task 8: DOE steam additives field test summaries, 9:42788 
(RA;US) 

Task 9: DOE steam additives laboratory research, 9:42789 
(RA;US) 

Diagnostic Techniques 
Diagnostic tools for mapping EOR processes, 9:42813 (J;US) 
recovery surveillance using well-to-well 
tomography, 9:42822 (J;US) 


ic tools for mapping California EOR processes, 
9:42807 (J;US) 
M 
ic tools for mapping California EOR processes, 
9:42807 (J;US) 


Programs 

A decision analysis of the appropriate R & D strategy for 

enchanced oil recovery (EOR), 9:42883 (J;US) 
ENTHALPY 
Pressure 

A boil-off calorimeter for the measurement of the enthalpy of 
coal-derived liquids, 9:42648 (J;US) 

Enthalpy measurements on distillate cuts of syncrudes 
produced from the solvent refined coal processes, 9:42611 
(J;US) 

T 

A boil-off calorimeter for the measurement of the enthalpy of 
coal-derived liquids, 9:42648 (J;US) 

Enthalpy measurements on distillate cuts of syncrudes 
produced from the solvent refined coal processes, 9:42611 
(J;US) 

ENTOMOLOGY 
See INSECTS 
ENTRY CONTROL SYSTEMS 
Performance 

Access denial systems: Interaction of delay elements, 9:43031 
(J;US) 

Technology Assessment 

Access denial systems: Interaction of delay elements, 9:43031 
G;US) 

Time Delay 

Access denial systems: Interaction of delay elements, 9:43031 

GUS) 
ENVIRONMENT 
Mathematical Models 

Application of Monte Carlo calculations in environmental 

modelling. Applicability and limitations, 9:44458 (RA;AT) 
ENVIRONMENTAL EXPOSURE PATHWAY 
Dose Equivalents 

EFFDOS - a FORTRAN-77-code for the calculation of the 
effective dose equivalent, 9:44518 (R;DE;In German) 

Effective dose equivalent to be expected in 1984 in the 
environment of the Karlsruhe Nuclear Research Center due 
to the emission of radioactive substances into the 
atmosphere, 9:44519 (R;DE;In German) 

ENVIRONMENTAL POLICY 


Acid rain and transported air pollutants: implications for public 
policy, 9:44495 (R;US) 
EOR 
See ENHANCED RECOVERY 





EPIPHYSIS (BONES) 
Compatibility 


EPIPHYSIS (BONES) 
See BONE TISSUES 
EPOXIDES 


Use of gasimetric, time-to-explosion and isothermal differential 
scanning calorimetry to assess compatibility of double-base 
propellants and epoxy resin systems, 9:44444 (J;NL) 

Critical T 
Use of gasimetric, time-to-explosion and isothermal differential 
scanning calorimetry to assess compatibility of double-base 
propellants and epoxy resin systems, 9:44444 (J;NL) 
EPOXY COMPOUNDS 
See EPOXIDES 
EPR 
See ELECTRON SPIN RESONANCE 
EPRI 
Test Facilities 
Coal-Cleaning Test Facility: 1984 test plan, 9:42733 (R;US) 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUILIBRIUM PLASMA 
Poisson Equation 
Plasma equilibrium calculations by line successive over 
relaxation, 9:45191 (J;US) 
EQUIPMENT 
Use of a more specific term is recommended. 
See also ELECTRICAL EQUIPMENT 
ELECTRONIC EQUIPMENT 


HEAT RECOVERY EQUIPMENT 
MINING EQUIPMENT 


Standards 
Petroleum fugitive emissions: background information for 
promulgated standards, 9:42888 (R;US) 
ERBIUM 150 
Energy Levels 
Application of the quasiparticle-random-phase approximation in 
the region of the semi-magic nucleus 64146 Gdsz, 9:45068 
(R;DE) 
ERBIUM 156 
Energy Levels 
Spectroscopy of the highest-spin states, 9:45077 (R;US) 
High Spin States 
Spectroscopy of the highest-spin states, 9:45077 (R;US) 
ERBIUM 170 TARGET 
Oxygen 16 Reactions 
New evaluation of fission-fragment angular distributions in 
heavy-ion reactions, 9:45069 (J;US) 
ERBIUM BORIDES 
Antiferromagnetism 
Transition from antiferromagnetism to ferromagnetism in the 
superconducting mixed ternary system (Sm/sub 1-x/Er/sub 
x/)Rhy,B,, 9:43917 (J;US) 
F 
Transition from antiferromagnetism to ferromagnetism in the 
superconducting mixed ternary system (Sm/sub 1-x/Er/sub 
x/)Rh,B,, 9:43917 (J;US) 


Transition from antiferromagnetism to ferromagnetism in the 
superconducting mixed ternary system (Sm/sub 1-x/Er/sub 
x/)Rh,B,, 9:43917 (J;US) 

ERBIUM OXIDES 
Self-Diffusion 
Diffusion in polycrystalline Y2O3 and Er2Os, 9:43907 (R;US) 
EROSION 
Decontamination 
Potter's Industries tests of spherical frit, 9:42960 (R;US) 
ERYTHROBLASTS 
See BONE MARROW CELLS 
ERYTHROPOIETIN 
Biological Effects 

Erythropoietin-mediated erythrocytosis in rodents after 

intrarenal injection of nickel subsulfide, 9:44732 (J;US) 
ESCA 


See ELECTRON SPECTROSCOPY 
ESCHERICHIA COLI 
Cloning 
Plasmid cloning vehicle for Haemophilus influenzae and 
Escherichia coli, 9:44612 (J;US) 
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ESR 

See ELECTRON SPIN RESONANCE 
ESTUARINE ECOSYSTEMS 

See AQUATIC ECOSYSTEMS 
ETHANE 

Separation Processes 
CNG acid gas removal process. Technical progress report 3, 1 
May 1981-31 July 1981, 9:42571 (R;US) 


Properties 
Conversion of thermophysical property data, 9:42581 (R;US) 
ETHANOL 
Production 
Oak Ridge Gaseous Diffusion Plant heat recovery study. Final 
report, 9:43709 (R;US) 
Processes 
Recovery of fermentation products from dilute aqueous 
solution, 9:43075 (R;US) 
Water Removal 
Recovery of fermentation products from dilute aqueous 
solution, 9:43075 (R;US) 
ETHERS 
Decomposition 
Radical initiation and phenol inhibition in the thermal, free 
radical decomposition of 1,3-diphenylpropane, dibenzylether 
and phenethylphenylether. Coal Liquefaction model studies, 
9:42623 (J;US) 
Oxidation 
One-electron oxidation in irradiated carbon tetrachloride 
solutions of ZnTPP, TMPD, and phenols (Pulsed 
irradiation), 9:44072 (J;US) 
ETHINE 
See ACETYLENE 
ETHOCEL 
See ETHERS 
ETHYL ALCOHOL 
See ETHANOL 
ETHYL METHANESULFONATE 
See EMS 
ETHYLENE 
Flame Propagation 
Numerical modeling of ethylene oxidation in laminar flames, 
9:44107 (J;US) 
Phase Studies 
CNG acid gas removal process. Final technical report, 9:42570 
(R;US) 
Production 
Ethylene production from oil, gas and coal-derived feedstock, 
9:42631 (R;GB) 
Processes 


CNG acid gas removal process. Technical progress report 3, 1 
May 1981-31 July 1981, 9:42571 (R;US) 
ETHYLENE POLYMERS 
See POLYETHYLENES 
ETHYNE 
See ACETYLENE 
EUROPEAN COMMUNITIES 
Air Pollution Monitors 
Review of the European EMEP program on the long-range 
transport of pollution, and some ideas on how to treat wet 
deposition, 9:44492 (R;GB) 
EUROPIUM SULFIDES 
luctivity 
Effect of pressure and oxygen defects in divalent Chevrel- 
phase superconductors, 9:43992 (J;US) 
EVAPORATION 
Standards 
VOC emissions from volatile organic liquid storage tanks: 
background information for proposed standards, 9:42887 
(R;US) 
EVAPORATORS 
Mathematical Models 
Process control for a continuous uranyl nitrate evaporator, 
9:42938 (R;US) 
Process Control 
Process control for a continuous uranyl nitrate evaporator, 
9:42938 (R;US) 
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EXCAVATORS 
See EARTHMOVING EQUIPMENT 
EXCHANGE (ISOTOPIC) 
See ISOTOPIC EXCHANGE 
EXCURSIONS 
Radiation Doses 
Evaluation of the radiation exposition in criticality failure 
accidents using 120-group transport calculations, 9:43356 
(R;DE;In German) 
EXHAUST GASES 
Air Pollution 
Exhaust analysis and pollutant emission in diesel engines, 
9:43808 (RA;DE;In German) 
Air Pollution Abatement 
Exhaust analysis and pollutant emission in diesel engines, 
9:43808 (RA;DE;In German) 
Chemical Analysis 
Exhaust analysis and pollutant emission in diesel engines, 
9:43808 (RA;DE;In German) 
Heat Exchangers 
Performance of the main exhaust gas heat exchanger status 
report, August 1983, 9:44245 (R;US) 
Turbogenerators 
Exhaust boilers with turbogenerators, 9:43781 (RA;DE;In 
German) 
EXPERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 
EXPERIMENTAL FACILITIES (ACCELERATOR) 
See ACCELERATOR FACILITIES 
EXPLORATORY WELLS 


Well data summary sheets. Pt. 1. Off-shore wells completed 
prior to March 1976, 9:44747 (R;DK) 

Well data summary sheets. Pt. 2. On-shore wells completed 
prior to June 1976, 9:44748 (R;DK) 


Well data summary sheets. Pt. 3. Wells completed in the 
period 1/3 1976 to 20/7 1977, 9:44749 (R;DK) 
EXPLOSIONS 


See also CHEMICAL EXPLOSIONS 
NUCLEAR EXPLOSIONS 


Dynamics 
Dynamic effects of combustion, 9:44111 (BA;US) 
Shock Waves 
Characterization of the pressure wave originating in the 
explosion of a gas cloud, 9:44102 (R;BE) 
Estimate of blast wave properties, 9:44099 (R;NL) 
EXPOSURE (RADIATION DOSES) 
See RADIATION DOSES 
EXPOSURE RATEMETERS 
Geiger-Mueller Counters 
Application of Si detectors, photo-diodes and GM counters for 
exposure rates measurement, 9:44350 (RA;AT) 
Photodiodes 
Application of Si detectors, photo-diodes and GM counters for 
exposure rates measurement, 9:44350 (RA;AT) 
Si Semiconductor Detectors 
Application of Si detectors, photo-diodes and GM counters for 
exposure rates measurement, 9:44350 (RA;AT) 
EXTRACTION (SOLVENT) 
See SOLVENT EXTRACTION 
EXTRAPOLATION CHAMBERS 
Performance 
Properties of a commercial extrapolation chamber in 8 
radiation fields, 9:44384 (RA;US) 
EXXON DONOR SOLVENT LIQUEFACTION 
See EXXON LIQUEFACTION PROCESS 
EXXON LIQUEFACTION PROCESS 
Economic Analysis 
Cost of liquid fuels from coal - Part IV: products from direct 
liquefaction processes, 9:42593 (R;GB) 
EYES 
See also RETINA 
Testing 
Operator alertness studies, 9:42678 (RA;US) 


F-1260 RESONANCES 


Production of the fo meson in photon photon collisions, 
9:44984 (R;DE) 
Radiative Decay 
Production of the fo meson in photon photon collisions, 
9:44984 (R;DE) 
Weak Hadronic Decay 
Production of the fo meson in photon photon collisions, 
9:44984 (R;DE) 
F-2030 RESONANCES 
Lifetime 
Measurement of charmed particle lifetimes, 9:45002 (J;US) 
Particle Production 
Detection of the F meson production in the e* e~ -annihilation 
at a c.m. energy at 4.4 GeV, 9:44979 (R;DE;In German) 
Rest Mass 
Detection of the F meson production in the e* e~ -annihilation 
at a c.m. energy at 4.4 GeV, 9:44979 (R;DE;In German) 
FACILITIES (ACCELERATOR) 
See ACCELERATOR FACILITIES 
FACILITIES (EDUCATIONAL) 
See EDUCATIONAL FACILITIES 
FACILITIES (MAINTENANCE) 
See MAINTENANCE FACILITIES 
FACILITIES (MILITARY) 
See MILITARY FACILITIES 
FACILITIES (NUCLEAR) 
See NUCLEAR FACILITIES 
FACILITIES (RESOURCE RECOVERY) 
See RESOURCE RECOVERY FACILITIES 
FACILITIES (STORAGE) 
See STORAGE FACILITIES 
FACILITIES (TERMINAL) 
See TERMINAL FACILITIES 
FACILITIES (TEST) 
See TEST FACILITIES 
FAILURES 
See also FRACTURES 


Fracture, failure, and fragmentation, 9:43811 (R;US) 
FALLOUT 
For radioactive fallout only. 
Mathematical Models 
Analysis of Operation UPSHOT-KNOTHOLE nuclear test 
NANCY radiological and meteorological data, 9:44450 
(R;US) 
Measuring Methods 
Fission-nuclide concentrations of ambient aerosol separated by 
size, 9:44366 (RA;AT) 
Particle Size 
Fission-nuclide concentrations of ambient aerosol separated by 
size, 9:44366 (RA;AT) 
FALLOUT PARTICULATES 


See FALLOUT 
PARTICLES 


FALLOUT SHELTERS 
Testing 
Examination of fallout shelters, 9:44139 (RA;AT) 
FARADAY GENERATORS 
See MHD GENERATORS 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FATIGUE 
Cracks 
Ultrasound interaction with partially closed fatigue cracks, 
9:44220 (R;US) 
FATTY ACIDS 
See CARBOXYLIC ACIDS 
FEDERAL GOVERNMENT 
See NATIONAL GOVERNMENT 





FEDERAL REPUBLIC OF GERMANY 
Energy Consumption 


FEDERAL REPUBLIC OF GERMANY 
Energy Consumption 
Energy survey for the Central Neckar region, 9:43505 
(R;DE;In German) 
Energy Policy 
Energy programme for the Saarland from 30th August 1983, 
9:43521 (R;DE;In German) 
Energy Supplies 
Energy programme for the Saarland from 30th August 1983, 
9:43521 (R;DE;In German) 
Energy survey for the Central Neckar region, 9:43505 
(R;DE;In German) 
Radioactive Waste Management 
Summary of national and international fuel cycle and 
radioactive waste management programs, 1984, 9:42969 
(R;US) 
Transportation Sector 
Safety and reliability of public service systems, 9:43691 
(RA;DE;In German) 
FEED MATERIALS PLANTS 
See also FEED MATERIALS PRODUCTION CENTER 
Decommissioning 
Health and environmental aspects of DOE's remedial action 
program, 9:42996 (J;US) 
Decontamination 
Health and environmental aspects of DOE’s remedial action 
program, 9:42996 (J;US) 
Environmental Impacts 
Preliminary environmental impact statement for the Kvanefjeld 
uranium mine, 9:42991 (R;DK) 
Radiation Accidents 
Emergency preparedness source term development for the 
Office of Nuclear Material Safety and Safeguards-Licensed 
Facilities, 9:43007 (R;US) 
FEED MATERIALS PRODUCTION CENTER 
Nuclear Materials Management 
The data acquisition system for the NLO error propagation 
exercise, 9:43052 (J;US) 
The statistics of error propagation at NLO, Inc., 9:43049 
(J;US) 
FELIX FACILITY 
FELIX experiments and computational needs for eddy current 
analysis of fusion reactors, 9:45156 (R;US) 
FERMENTATION ALCOHOL 
See ETHANOL 
FERMILAB ACCELERATOR 
Facility at Fermi National Accelerator Laboratory, Batavia, 
Illinois, includes main synchroton, booster synchrotron, and 
linac. 
Compressors 
Measurements of satellite refrigerator compressor power 
consumption and efficiency, 9:44295 (R;US) 
Data Processing 
Fermilab ACP multi-microprocessor project, 9:44292 (R;US) 
Software for event oriented processing on multiprocessor 
systems, 9:44293 (R;US) 
Radiation Detectors 
Refrigeration tests of the cryogenic system and solenoid for the 
Fermilab Collider Detector, 9:44294 (R;JP) 
Shower Counters 
Collider Detector (CDF) at FERMILAB: an overview, 
9:44344 (R;US) 
FERMIONS 
See also BARYONS 
Kaluza-Klein Theory 
Massless fermions and Kaluza—Klein theory with torsion, 
9:45147 (J;US) 
Rest Mass 
Mass terms and mass renormalization for Susskind fermions, 
9:45029 (R;DE) 
Self-Energy 
Mass terms and mass renormalization for Susskind fermions, 
9:45029 (R;DE) 
FERTILIZERS 
Production 
New developments in fertilizer technology. 14th 
demonstration, October 5-6, 1983, 9:42660 (R;US) 
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Research Programs 
Progress 82, 9:43732 (R;US) 
FFTF REACTOR 
Cost Benefit Analysis 
Preliminary benefit-cost analysis of the Fast Flux Test Facility 
(FFTF) power addition, 9:43275 (R;US) 
Fuel Cycle 
Breeder Reprocessing Engineering Test, 9:42934 (R;US) 
Fuel Pins 
Application of robotics in remote fuel fabrication operations, 
9:43342 (R;US) 
Prediction of dose and field mapping around a shielded 
plutonium fuel fabrication glovebox, 9:43345 (R;US) 
Hot Cells 
Lessons learned from FFTF hot cell shield measurements 
(Interim Examination and Maintenance cell), 9:44138 (R;US) 
Power Generation 
Preliminary benefit-cost analysis of the Fast Flux Test Facility 
(FFTF) power addition, 9:43275 (R;US) 
Reactor Maintenance 
Maintenance viewpoint of a successful reactor program, 
9:43344 (R;US) 
Spent Fuel Elements 
Breeder Reprocessing Engineering Test, 9:43343 (R;US) 
FIBER OPTICS 
Diagnostic Uses 
Clinical measurements using fiber optics and optrodes, 9:44438 
(R;US) 
Optical Dispersion 
Material dispersion measurements on fiber optic cables used at 
the Nevada test site, 9:44137 (R;US) 
Uses 
Application of commercial star couplers to increase signal 
dynamic range, 9:44429 (R;US) 
FIBRINOLYSIS 
Enzyme Activity 
Radiation effects on the fibrinolytic system and their relation 
to hemorrhagic diathesis and increased endothelial 
permeability, 9:44656 (R;US) 
FIBROBLASTS 
Biological Radiation Effects 
Flow cytometric determination of radiation-induced 
chromosome damage and its correlation with cell survival, 
9:44699 (J;US) 
Cell Proliferation 
Role of magnesium in cell proliferation and transformation, 
9:44606 (BA;US) 
Oncogenic Transformations 
Role of magnesium in cell proliferation and transformation, 
9:44606 (BA;US) 
FIBROSARCOMAS 
Radiotherapy 
Importance of sequence in the use of radiation in association 
with hyperthermia and/or radiosensitizers: evidences in vivo, 
9:44660 (RA;CS) 
FIELD THEORIES 


See also GENERAL RELATIVITY THEORY 
QUANTUM FIELD THEORY 
UNIFIED-FIELD THEORIES 


Time Dependence 
Time variation of the fundamental constants” and Kaluza- 
Klein theories, 9:45034 (J;US) 
FIELDS (MAGNETIC) 
See MAGNETIC FIELDS 
FILTERS 


See also AIR FILTERS 
OPTICAL FILTERS 


Performance Testing 
Evaluation of methods, instrumentation and materials pertinent 
to quality assurance filter penetration testing, 9:44262 (R;US) 
Test Facilities 
Calibration and use of filter test facility orifice plates, 9:44261 
(R;US) 
FINGERPRINTING (OIL SPILLS) 
See OIL SPILLS 
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FINITE DIFFERENCE METHOD 
Algorithms 
Ekman matching condition in a partially filled, rapidly rotating 
cylinder, 9:44975 (J;US) 
FINLAND 
Radioactive Waste Management 
Summary of national and international fuel cycle and 
radioactive waste management programs, 1984, 9:42969 


Five automatic fire protection systems for mobile mining 
equipment: their design and inmine reliability testing, 9:42670 
(RA;US) 

Design 

Five automatic fire protection systems for mobile mining 
equipment: their design and inmine reliability testing, 9:42670 
(RA;US) 

Inmine evaluation of improved underground fire protection 
equipment, 9:42672 (RA;US) 

Performance Testing 

Inmine evaluation of improved underground fire protection 

equipment, 9:42672 (RA;US) 
Recommendations 

Fire protection for mine conveyors, 9:42673 (RA;US) 

Fire suppressants for mobile mining equipment, 9:42671 
(RA;US) 

FIRE STATIONS 
See PUBLIC BUILDINGS 
FIREDAMP 
See METHANE 
FIRES 
Detection 

Fire protection for mine conveyors, 9:42673 (RA;US) 

Fire suppressants for mobile mining equipment, 9:42671 
(RA;US) 

Five automatic fire protection systems for mobile mining 
equipment: their design and inmine reliability testing, 9:42670 
(RA;US) 

Improved fire protection systems for mobile mining equipment, 
9:42669 (RA;US) 

Inmine evaluation of improved underground fire protection 
equipment, 9:42672 (RA;US) 

FIREWOOD 
See WOOD FUELS 
FIRST WALL 
Crack Propagation 

Fracture mechanics methodology for predicting critical flaw 

sizes for the first wall of a fusion reactor, 9:45245 (R;US) 
Fracture Properties 

Fracture mechanics methodology for predicting critical flaw 

sizes for the first wall of a fusion reactor, 9:45245 (R;US) 
Materials Testing 

Copper alloy conducting first wall for the FED-A tokamak, 

9:45235 (RA;US) 
FISCHER-TROPSCH SYNTHESIS 
Catalysts 

Fischer-Tropsch synthesis in slurry reactor systems. Quarterly 
report, May 1, 1984-July 31, 1984, 9:43068 (R;US) 

Metal boride catalysts for indirect liquefaction. Quarterly 
technical progress report, March 1, 1984-May 31, 1984, 
9:43069 (R;US) 

Chemical Reactors 

Fischer-Tropsch synthesis in slurry reactor systems. Quarterly 

report, May 1, 1984-July 31, 1984, 9:43068 (R;US) 
Waxes 
Fischer-Tropsch synthesis in slurry reactor systems. Quarterly 
report, May 1, 1984-July 31, 1984, 9:43068 (R;US) 
FISH LADDERS 
See FISH PASSAGE FACILITIES 
FISH LIFTS 
See FISH PASSAGE FACILITIES 
FISH LOCKS 
See FISH PASSAGE FACILITIES 


FISH PASSAGE FACILITIES 
Feasibility Studies 
Natural propagation and habitat improvement: Washington. 
Volume IIA. Tumwater Falls and Dryden Dam Fish 
Passage. Final report, 1983, 9:44578 (R;US) 
FISHES 
Abundance 
Assessment of fish standing stocks in Wheeler Reservoir from 
cove rotenone samples in 1981 and 1982 with historical data 
comparison, 9:44584 (R;US) 
Habitat 
Natural propagation and habitat improvement. Volume 2B. 
Washington: Similkameen River habitat inventory. Final 
report 1983, 9:44579 (R;US) 
Impingement 
Reevaluation of effects of impingement at New Johnsonville 
Steam-Electric Plant on fish populations in Kentucky 
Reservoir, 9:43225 (R;US) 
Radioactivity 
Enrichment of stable and radioactive isotopes in fish meat, 
9:44571 (RA;AT) 
Radioactivity of fishes in the Hungarian reach of the Danube, 
9:44565 (RA;AT) 
Species Diversity 
Assessment of fish standing stocks in Wheeler Reservoir from 
cove rotenone samples in 1981 and 1982 with historical data 
comparison, 9:44584 (R;US) 
FISHWAYS 
See FISH PASSAGE FACILITIES 
FISSILE MATERIALS 
Storage 
Criticality experiments in a poison tube tank, 9:43012 (J;US) 
FISSION FRAGMENT DETECTION 
Cryostats 
Installation for measuring orientation effects in uranium isotope 
fission, 9:44343 (R;SU;In Russian) 
FISSION FRAGMENTS 
Angular Distribution 
Fission-fragment angular distributions, 9:45097 (J;US) 
New evaluation of fission-fragment angular distributions in 
heavy-ion reactions, 9:45069 (J;US) 
Decay 
TRISTAN: a handbook, 9:43337 (R;US) 
ic Isotope Separation 
TRISTAN: a handbook, 9:43337 (R;US) 
Nuclear Structure 
TRISTAN: a handbook, 9:43337 (R;US) 
FISSION NEUTRONS 
Multiplicity 
Measurement of fission neutron multiplicities for thorium-232 
and uranium-235 with incident neutron energies to 49 MeV, 
9:45084 (J;US) 
FISSION PRODUCT RELEASE 
Coordinate with descriptors for the area of release such as 
BIOSPHERE or COOLANTS, and for the specific fission 
products, if known. 
Effects of burnup on fission product release and implications 
for severe fuel damage events, 9:43367 (R;US) 
Fission product behavior during the first two PBF severe fuel 
damage tests, 9:43365 (R;US) 
Chemical Composition 
Physico-chemical I-131 species in the exhaust air of a boiling 
water reactor (BWR 5), 9:43334 (R;DE;In German) 
Environmental Exposure Pathway 
EFFDOS - a FORTRAN-77-code for the calculation of the 
effective dose equivalent, 9:44518 (R;DE;In German) 
Environmental Impacts 
Physico-chemical I-131 species in the exhaust air of a boiling 
water reactor (BWR 5), 9:43334 (R;DE;In German) 
Mathematical Models 
Release of fission products from fuel during the in-vessel 
phases of severe nuclear reactor accidents, 9:43419 (R;US) 
Reviews 
Thermal outgassing of irradiated nuclear fuel: a literature 
review, 9:42968 (R;US) 





FISSION PRODUCTS 
Computer Codes 


FISSION PRODUCTS 
Codes 
FISSPROD-3. An expanded fission product accumulation 
program using ENDF/B-V decay data, 9:43296 (R;CA) 
Data Compilation 
FISSPROD-3. An expanded fission product accumulation 
program using ENDF/B-V decay data, 9:43296 (R;CA) 


FISSPROD-3. An expanded fission product accumulation 
program using ENDF/B-V decay data, 9:43296 (R;CA) 
FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FISSURED FORMATIONS 
See FRACTURED RESERVOIRS 
FLAGYL 
See METRONIDAZOLE 
FLAME PROPAGATION 
Analytical Solution 
Analytical solutions for the flow field induced by a spherical 
flame expanding at constant velocity, 9:44101 (R;BE) 
Dynamics 
Dynamic effects of combustion, 9:44111 (BA;US) 
Numerical Analysis 
Oxyhydrogen ignition and flame propagation under cryogenic 
temperatures, 9:44093 (R;JP) 
FLAME SPECTROMETRY 
See EMISSION SPECTROSCOPY 
FLAMES 
Chemical Analysis 
OH concentration in an atmospheric-pressure methane-air 
flame from molecular-beam mass spectrometry and laser- 
absorption spectroscopy, 9:44032 (J;GB) 
Chemical Composition 
Combustion, heat transfer, pollutant emission, and ash 
deposition characteristics of concentrated Coal-Water 
Slurries. Interim report, Phase I, 9:42764 (R;US) 
Turbulent coal flames; fluidized-bed coal combustion, 9:42760 
(R;US) 
Chemical Reaction Kinetics 
Study of combustion and flame processes initiated by laser- 
induced multiple-photon absorption. Technical progress 
report, 9:44080 (R;US) 
Inhibition 
Lean limit phenomena, 9:44085 (R;US) 
Raman Spectroscopy 
CARS spectra from lean and stoichiometric CH(4)-N(2)O 
flames, 9:44094 (R;US) 
Stability 
Combustion, heat transfer, pollutant emission, and ash 
deposition characteristics of concentrated Coal-Water 
Slurries. Interim report, Phase I, 9:42764 (R;US) 
Temperature Measurement 
Combustion, heat transfer, pollutant emission, and ash 
deposition characteristics of concentrated Coal-Water 
Slurries. Interim report, Phase I, 9:42764 (R;US) 
Turbulent coal flames; fluidized-bed coal combustion, 9:42760 
(R;US) 
FLAT PLATE COLLECTORS 
See also TRICKLE-TYPE COLLECTORS 
Control Systems 
Solar service hot water device combined with a conventional 
heating system (gas). Service hot water supply for use in 19 
apartments and 26 flats, 9:43159 (RA;DE;In German) 


Application of solar technology for service water heating for 
use in three floor apartment house (8 flats) owned by the 
Federal Republic of Germany, 9:43161 (RA;DE;in German) 

Installation 

Solar service hot water device combined with a conventional 
heating system (gas). Service hot water supply for use in 19 
apartments and 26 flats, 9:43159 (RA;DE;In German) 

Metering 

Application of solar technology for service water. heating for 
use in three floor apartment house (8 flats) owned-by the 
Federal Republic of Germany, 9:43161 (RA;DE;In German) 
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Solar heating device for use in a guest house, 9:43160 

(RA;DE;In German) 
Performance Testing 

Flat plate collectors as facade elements for domestic water 

heating and thermal insulation, 9:43155 (RA;DE;In German) 
Polymers 
Thin polymer film collectors as a contribution to the solar 
industry, 9:43171 (R;US) 
FLOATING ZONE TECHNIQUES 
See ZONE MELTING 
FLOODING FLUIDS 
See DISPLACEMENT FLUIDS 
FLOODS 
Forecasting 
Use of limited site-specific flood information in estimating 
flood peaks, 9:44753 (R;US) 
FLOW (FLUID) 
See FLUID FLOW 
FLOW RATE 
F 

Method for predicting flow rate in positive displacement 

rotary pumps, 9:42723 (RA;US) 
FLOWMETERS 
Design 

Developing a flowmeter for streams with high solids contents, 

9:42606 (R;US) 
Performance Testing 

Developing a flowmeter for streams with high solids contents, 

9:42606 (R;US) 
FLUE GAS 
Denitrification 

Industrial coal boiler flue gas cleanup by electron-beam dry 

scrubber, 9:43215 (RA;US) 
Desulfurization 

Construction materials for wet scrubbers: update. Volume 2. 
Final report, 9:42656 (R;US) 

Construction materials for wet scrubbers: update. Volume 1. 
Final report, 9:42655 (R;US) 

Experimental evaluation of advanced flue gas cleanup 
processes, 9:43217 (RA;US) 

FGD Chemistry and Analytical Methods Handbook. Volume 
3. Instructions for the use of computer program 
FGDLIQEQ, 9:43219 (R;US) 

FGD Chemistry and Analytical Methods Handbook. Volume 
2. Chemical and physical test methods. Final report, 9:43220 
(R;US) 

Flue gas desulfurization chemistry studies: limestone 
grindability. Volume 2. Grindability testing. Final report, 
9:43222 (R;US) 

Flue gas desulfurization chemistry studies: limestone 
grindability. Volume 1. FGD reagent mapping. Final report, 
9:43221 (R;US) 

Industrial coal boiler flue gas cleanup by electron-beam dry 
scrubber, 9:43215 (RA;US) 

Low-cost flue gas desulfurization using flyash alkali 
technology, 9:43216 (RA;US) 

Purification 

Fundamental study of the NOXSO combined NO/sub x//SO2 
flue gas treatment process: corrosion and its prevention, 
9:43218 (R;US) 

Radioactivity 

Survey of five utility boilers for radionuclide emissions. Final 

report, 9:42663 (R;US) 
Sampling 

Survey of five utility boilers for radionuclide emissions. Final 

report, 9:42663 (R;US) 
FLUID FLOW 


See also CRITICAL FLOW 
INCOMPRESSIBLE FLOW 
LIQUID FLOW 
SUPERSONIC FLOW 
TURBULENT FLOW 
TWO-PHASE FLOW 
Measuring Instruments 
Advanced research in instrumentation and control technology, 
9:42561 (R;US) 
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Stability 
Linear stability analysis of immiscible displacement including 
continuously changing mobility and capillary effects: Part I- 
Simple basic flow profiles, 9:42833 (J;US) 
FLUID MECHANICS 
Reviews 
Annual review of fluid mechanics. Volume 16, 9:44976 (B;US) 
FLUIDIZED BED BOILERS 
Commercialization 
Industrial coal fired fluidized bed combustion boilers, 9:42756 
(RA;US) 


Industrial coal fired fluidized bed combustion boilers, 9:42756 
(RA;US) 


Efficiency 
Industrial coal fired fluidized bed combustion boilers, 9:42756 
(RA;US) 
FLUIDIZED-BED COMBUSTION 
Classification 


Value derivable from coal waste by entrained-flow combustion 
(List of 13 commercial circulating fluid bed combustor 
installations), 9:42759 (RA;US) 

Combustion Properties 
Test Series 2.1 report. Volume I. Main report, 9:44249 (R;US) 


Value derivable from coal waste by entrained-flow combustion 
(List of 13 commercial circulating fluid bed combustor 
installations), 9:42759 (RA;US) 

Efficiency 

Value derivable from coal waste by entrained-flow combustion 
(List of 13 commercial circulating fluid bed combustor 
installations), 9:42759 (RA;US) 

On-Line Measurement Systems 

Application potential of advanced instrumental methods for 
on-line automated composition analysis of solid/liquid fossil 
energy process materials. Volume I. Nuclear methods, 
9:42557 (R;US) 

Performance Testing 
Test Series 2.1 report. Volume I. Main report, 9:44249 (R;US) 
FLUIDIZED-BED COMBUSTORS 
Air Pollution Control 
Baghouse Test Program. Final report, 9:42651 (R;US) 
Ashes 

Value derivable from coal waste by entrained-flow 

combustion, 9:42759 (RA;US) 
Bibliographies 

Technology transfer reports for the IEA Grimethorpe 
pressurized fluidized-bed project: bibliography, 9:44254 
(R;US) 

Blowers 

Forced and induced draft fan design for atmospheric fluidized 

bed combustion systems. Final report, 9:44253 (R;US) 
Comparative Evaluations 

Value derivable from coal waste by entrained-flow 

combustion, 9:42759 (RA;US) 
Cyclone Combustors 

Cyclone solids quench system status report, August 1983, 

9:44246 (R;US) 


Status of DOE study of advanced fluid bed air heaters for coal 
fired cogeneration systems, 9:43212 (J;US) 
Draft Control Systems 
Forced and induced draft fan design for atmospheric fluidized 
bed combustion systems. Final report, 9:44253 (R;US) 
Evaluation 
Evaluation of the environmental and technical aspects of 
pressurized, fluidized-bed combustors, 9:42737 (R;US) 
Fuel Feeding Systems 
Fly Ash Reinjection Test Program. Final report, 9:42652 
(R;US) 
Performance of fuel feeding rotary valves, February-October 
1983, 9:44248 (R;US) 
Value derivable from coal waste by entrained-flow 
combustion, 9:42759 (RA;US) 
Materials 
Fossil Energy Materials Program plan for fiscal years 1983- 
1987, 9:42556 (R;US) 


Industrial application of fluidized-bed combustion. Quarterly 
technical progress report, July-September 1980, 9:42762 
(R;US) 

Performance 
Evaluation of the environmental and technical aspects of 
pressurized, fluidized-bed combustors, 9:42737 (R;US) 
Testing 
Test series 2.1 report. Volume 2. Appendices, 9:44250 (R;US) 
Valves 

Back end valves: history and modifications, status report, June 
1983, 9:44247 (R;US) 

Performance of fuel feeding rotary valves, February-October 
1983, 9:44248 (R;US) 

FLUIDS 
Not for BODY FLUIDS. 


See also CRYOGENIC FLUIDS 
DISPLACEMENT FLUIDS 


GASES 
RESERVOIR FLUIDS 
Diffusion 
Formation of frontal waves in density-induced fluid spreading, 
9:44216 (J;US) 
Thermal 
Thermal conductivity measurement on fluids under 
microgravity using holographic interferometry, 9:44963 
(R;DE) 
Wave Propagation 
Formation of frontal waves in density-induced fluid spreading, 
9:44216 (J;US) 
FLUORANTHENE 
See CONDENSED AROMATICS 
FLUORESCENCE SPECTROSCOPY 
Diagnostic Uses 
Clinical measurements using fiber optics and optrodes, 9:44438 
(R;US) 
FLUORESCENT LAMPS 
Performance 
Fluorescent fixtures and ballasts, 9:43623 (R;US) 
FLUORIDES 
See also BORON FLUORIDES 


PLUTONIUM FLUORIDES 
POTASSIUM FLUORIDES 
SODIUM FLUORIDES 


Chemical Analysis 
FGD Chemistry and Analytical Methods Handbook. Volume 
2. Chemical and physical test methods. Final report, 9:43220 


(R;US) 
FLUORIMETRY 
See FLUORESCENCE SPECTROSCOPY 
FLUORINATED ALIPHATIC HYDROCARBONS 
Atom-Molecule Collisions 
Vibrational excitation of CHsF by collisions with “hot” 
hydrogen atoms, 9:44079 (J;US) 
Hot Atom Chemistry 
Vibrational excitation of CHsF by collisions with “hot” 
hydrogen atoms, 9:44079 (J;US) 


Effects of 2,2,2-trifluoroethanol on the testis of the rat, 9:44718 
(R;US) 
Solvent Properties 
Solubilities of krypton and xenon in dichlorodifluoromethane, 
9:44040 (R;US) 


‘oxicity 
=e of 2,2,2-trifluoroethanol on the testis of the rat, 9:44718 


of resonances in reactive scattering: 
The F+He reaction, 9:44942 (J;US) 
Chemical Reactions 
imental investigation of resonances in reactive scattering: 
The F+He reaction, 9:44942 (J;US) 





Collisions 


Electron-Molecule Collisions 
Electron energy loss spectroscopy of molecular fluorine, 
9:44952 (J;US) 
Neon 20 Reactions 
Nuclear moments and nuclear structure. Annual progress 
report, September 1, 1983-July 31, 1984, 9:45050 (R;US) 
Potentiometry 
Potentiometric titration of fluoride without fluoride ion- 
selective electrodes, 9:44030 (J;US) 
FLUORINE FLUORIDES 
See FLUORINE 
FLUX (COSMIC RAY) 
See COSMIC RAY FLUX 
FLY ASH 
Chemical Composition 
Metallic mutagens in fly ash, 9:44041 (R;DK) 
Fluidized-Bed Combustion 
Fly Ash Reinjection Test Program. Final report, 9:42652 
(R;US) 
Mutagens 
Metallic mutagens in fly ash, 9:44041 (R;DK) 
Recycling 
Fly Ash Reinjection Test Program. Final report, 9:42652 
(R;US) 
Sorptive Properties 
Hot low Btu producer gas desulfurization in fixed bed of iron 
oxide-fly ash. Monthly progress report No. 4, 1 October-31 
October 1975, 9:42566 (R;US) 
FLYWHEEL ENERGY STORAGE 
GSFC flywheel status, 9:43473 (R;US) 
Comparative Evaluations 
Electrical power trade-offs, 9:43475 (R;US) 
Feasibility Studies 
Assessment of flywheel energy storage for spacecraft power 
systems, 9:43472 (R;US) 
Technology Utilization 
Advanced Control and Power System (ACAPS) technology 
program, 9:43482 (R;US) 
Uses 
Combined attitude control and energy storage, 9:43478 (R;US) 
Space station control requirements and flywheel system 
weights for combined momentum and energy storage, 
9:43477 (R;US) 
FLYWHEELS 
Flywheel electronics, 9:43480 (R;US) 
Comparative Evaluations 
Power system considerations and test activities, 9:43483 (R;US) 
Magnetic Bearings 
Magnetic bearings for inertial energy storage, 9:43481 (R;US) 
Reviews 
Boeing flywheel study, 9:43476 (R;US) 
Service Life 
Some comments on longevity by a technologist, 9:43484 
(R;US) 
Technology Assessment 
Overview of state-of-the-art flywheel technology, 9:43474 
(R;US) 
Uses 
Energy wheel in operation, 9:43471 (R;FR) 
FMRB REACTOR 
Reactor Operation 
Report on the operation of the Forschungs- und Messreaktor 
Braunschweig (FMRB) for the year 1982, 9:43346 (R;DE;In 
German) 
FOAMS 
Evaluation of a-olefin sulfonates for steam diversion, 9:42853 
(J;US) 
Chromatography 
Partial analysis of Insta-Foam, 9:44024 (R;US) 
Reviews 
Literature survey on foaming agents for enhanced oil recovery 
(68 references), 9:42793 (RA;US) 
FOG (SPRAYS) 
See SPRAYS 
FOILS 
Thinner than PLATES or SHEETS. 
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Fabrication 
Unbacked cylindrical metal foils of submicron thickness, 
9:43892 (J;CH) 
FOLIAGE 
See LEAVES 
FOOD 


See also MILK 
SEAFOOD 


Radiation Monitoring 

Environmental monitoring at the Savannah River Plant. 
Annual report, 1980, 9:44538 (R;US) 

Environmental monitoring at the Savannah River Plant. 
Annual report, 1982, 9:44539 (R;US) 

FOOD CHAINS 
Radionuclide Migration 

Unrestricted disposal of minimal activity levels of radioactive 

wastes: exposure and risk calculations, 9:43008 (R;US) 
FOOD INDUSTRY 
Cogeneration 
Cogeneration handbook for the food processing industry 
(Includes glossary), 9:43713 (R;US) 
FOODSTUFFS 
See FOOD 
FORESTS 
Irradiation 

Using of oriented graphs of similarity for monitoring of 

vegetation dynamics, 9:44691 (R;SU;In Russian) 
FORGING 
Cooling 

Investigations of the possibilities of waste heat utilization in 

inductive forging plants, 9:43730 (R;DE;In German) 
Waste Heat Utilization 

Investigations of the possibilities of waste heat utilization in 

inductive forging plants, 9:43730 (R;DE;In German) 
FORMALDEHYDE 
Air Pollution Control 

Air washing for the control of formaldehyde in indoor air, 

9:44482 (R;US) 
Atom Transport 

Hydrogen atom migration in the oxidation of aldehydes: 

O(P)+He2CO, 9:44055 (J;US) 
Chemical Reaction Kinetics 

Reaction and relaxation of vibrationally excited formyl 

radicals, 9:44056 (J;US) 
Ecological Concentration 

Formaldehyde emissions from consumer and construction 
products: potential impact on indoor formaldehyde 
concentrations, 9:44473 (R;US) 

Emission 

Environmental dependence of formaldehyde emission from 
pressed-wood products, 9:44474 (R;US) 

Formaldehyde emissions from consumer and construction 
products: potential impact on indoor formaldehyde 
concentrations, 9:44473 (R;US) 

Surface emission monitoring of formaldehyde resin-containing 
products, 9:44475 (R;US) 

Oxidation 

Hydrogen atom migration in the oxidation of aldehydes: 
O(?P)+He2CO, 9:44055 (J;US) 

Theoretical studies of formyl] radical formation in selected 
combustion reactions. Final report, 9:44081 (R;US) 

Uptake 

Comparison of the light dependent metabolism of carbon 
monoxide by barley leaves with that of formaldehyde 
formate and carbon dioxide, 9:44738 (J;US) 

FORMALIN 
See FORMALDEHYDE 
FORMALITH 
See FORMALDEHYDE 
FORMATES 
Uptake 

Comparison of the light dependent metabolism of carbon 
monoxide by barley leaves with that of formaldehyde 
formate and carbon dioxide, 9:44738 (J;US) 

FORMIC ALDEHYDE 
See FORMALDEHYDE 
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FORMOL 
See FORMALDEHYDE 
FORMOSA 
See TAIWAN 
FORMYL RADICALS 
Chemical Reaction Kinetics 
Collision complex formation in the reactions of formyl radicals 
with nitric oxide and oxygen, 9:44057 (J;US) 
Reaction and relaxation of vibrationally excited formyl] 
radicals, 9:44056 (J;US) 
Chemical Reaction Yield 
Theoretical studies of formyl! radical formation in selected 
combustion reactions. Final report, 9:44081 (R;US) 
FORSCHUNGS UND MESSREAKTOR BRAUNSCHWEIG 
See FMRB REACTOR 
FORSCHUNGSREAKTOR GEESTHACHT-2 
See FRG-2 REACTOR 
FOSSIL FUEL RESERVES 
See FOSSIL FUELS 
FOSSIL FUELS 


See also COAL 
NATURAL GAS 
OIL SANDS 
OIL SHALES 
PETROLEUM 
SHALE OIL 


Combustion Products 
The ‘greenhouse’ effect: reason and reality considered, 9:43530 
(J;GB) 


Cost and quality of fuels for electric utility plants, 1983, 
9:43562 (R;US) 
Statistics 
Cost and quality of fuels for electric utility plants, 1983, 
9:43562 (R;US) 
FOSSIL-FUEL POWER PLANTS 
Activation Analysis 
CONAC design and installation, Paradise Steam Plant, 9:42642 
(RA;US) 
Air Pollution 
Wetfall chemistry studies around a large coal-fired power plant 
in the southeastern United States, 9:44500 (J;US) 
Air Pollution Control 
Construction materials for wet scrubbers: update. Volume 2. 
Final report, 9:42656 (R;US) 
Boilers 
Commercial operation of the Paul L. Bartow Unit 1 coal-oil 
mixture, 9:42740 (RA;US) 
Reduction of boiler tube ash fouling using additives and 
continuous coal analysis, 9:42765 (RA;US) 
Coal Preparation Plants 
Overview of TVA’s Paradise Steam Plant, 9:43206 (RA;US) 
Combined Cycles 
Alternate energy conversion systems, 9:43213 (BA;US) 
Design 
Overview of TVA’s Paradise Steam Plant, 9:43206 (RA;US) 
Economic 
Employment effects of electric energy conservation. Final 
report, 9:44585 (R;US) 
Energy Conversion 
Alternate energy conversion systems, 9:43213 (BA;US) 
Environmental Effects 
Responses of selected aquatic biota to discharges from John 
Sevier Steam-Electric Plant, Holston River, Tennessee, 1978- 
1981, 9:43224 (R;US) 
Equipment 
Overview of TVA’s Paradise Steam Plant, 9:43206 (RA;US) 
Feasibility Studies 
New industrial park energy supply (NIPES) conceptual design: 
executive summary, 9:43292 (R;US) 
Flue Gas 
Fundamental study of the NOXSO combined NO/sub x//SO2 
flue gas treatment process: corrosion and its prevention, 
9:43218 (R;US) 
Fluidized Bed 
Alternate energy conversion systems, 9:43213 (BA;US) 
Fuel Substitution 
COM test program at Yang Shupu Power Plant, 9:42744 
(RA;US) 


Conversion of oil-designed power plants using advanced coal 
cleaning and slurrying technologies, 9:43204 (RA;US) 

Operation and testing of the Paul L. Bartow Unit 1 on coal-oil 
mixture, 9:42741 (RA;US) 

Test results of COM at an actual utility boiler, 9:42721 
(RA;US) 


Design and economics of utility power plants utilizing deep 
cleaned coal water slurries, 9:42720 (RA;US) 
Reduction of boiler tube ash fouling using additives and 
continuous coal analysis, 9:42765 (RA;US) 
Lime-Limestone Wet Processes 
Overview of TVA’s Paradise Steam Plant, 9:43206 (RA;US) 
Maintenance 
Maintainability assessment methods and enhancement strategies 
for nuclear and fossil fuel power plants. Final report, 9:43374 
(R;US) 
On-Line Measurement Systems 
CONAC design and installation, Paradise Steam Plant, 9:42642 
(RA;US) 
Fuel management evaluation at Utah Power and Light 
Company's Hunter Plant, 9:42643 (RA;US) 
Overview of TVA’s Paradise Steam Plant, 9:43206 (RA;US) 
Principles and applications of continuous coal analysis, 9:42638 
(RA;US) 
Planning 
Benefits of environmental control in expanding coal utilization, 
9:43554 (R;US) 
Pollution Control 
Benefits of environmental control in expanding coal utilization, 
9:43554 (R;US) 
Radiation Hazards 
Health effects of air pollution in Japan and comparison of 
hazard indices of effluents from fossil fuel and nuclear plants, 
9:44676 (RA;AT) 
Radioactive Effluents : 
Radioactivity in surface air and fallout around a coal-fired 
power plant, 9:44509 (RA;AT) 


Construction materials for wet scrubbers: update. Volume 2. 
Final report, 9:42656 (R;US) 
Construction materials for wet scrubbers: update. Volume 1. 
Final report, 9:42655 (R;US) 
Socio-Economic Factors 


Assessing and ing socioeconomic impacts of power 
plants. Final report, 9:44586 (R;US) 
Steam Turbines 
Design of modern Low Pressure (LP) steam turbines, 9:43229 
(R;BE) 
Technology Assessment 
Alternate energy conversion systems, 9:43213 (BA;US) 
Test Facilities 
CONAC design and installation, Paradise Steam Plant, 9:42642 
(RA;US) 
Valves 
Field test report on manually operated 1-inch nuclear valves. 
Final report, 9:43249 (R;US) 
FRACTOGRAPHY 
X-Ray Diffraction 
Applications of synchrotron x-ray diffraction topography to 
fractography, 9:44218 (R;US) 
FRACTURE MECHANICS 
Considerations to the possibilities and limits of the application 
of fracture mechanics, 9:43842 (R;DE;In German) 
FRACTURED FORMATIONS 
See FRACTURED RESERVOIRS 
FRACTURED RESERVOIRS 
Geologic Models 
Infinite conductivity vertical fracture in a reservoir with 
double porosity behavior, 9:42803 (J;US) 
Conductivity 


Infinite conductivity vertical fracture in a reservoir with 
double porosity behavior, 9:42803 (J;US) 


Fractured shale gas reservoir performance study - An offset 
well interference field test, 9:42895 (J;US) 





FRACTURES 
Fragmentation 


FRACTURES 


Fragmentation 
Fracture, failure, and fragmentation, 9:43811 (R;US) 
Hydraulic Conductivity 
Evaluation of the geological, geophysical and hydrogeological 
conditions at Fjaellveden, 9:44752 (R;SE) 

FRAGMENTS (FALLOUT) 

See FALLOUT 
FRAGMENTS (FISSION) 

See FISSION FRAGMENTS 
FRAGMENTS (PARTICLES) 

See PARTICLES 
FRANCE 

Oil Fields 

Chateaurenard field test recovery mechanisms and 

interpretation, 9:42826 (J;US) 
Radioactive Waste 

Summary of national and international fuel cycle and 
radioactive waste management programs, 1984, 9:42969 
(R;US) 

FREE CONVECTION 

See NATURAL CONVECTION 
FREE RADICALS 

See RADICALS 
FREEZE PROTECTION 

Photovoltaic Power Supplies 
Novel livestock water tank. Final report, 9:43120 (R;US) 

FREIGHT PIPELINES 

See also SLURRY PIPELINES 

International symposium on traffic and transportation 

technologies. Vol. D, 9:43649 (R;DE) 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FRG-2 REACTOR 
Nuclear Fuels 

Qualification of UsSie as fuel for research reactors, 9:42929 

(R;DE;In German) 
FRICTION 

Bubbles, drops and friction on the judgement scale: case 
histories from TVA Engineering Laboratory’s model tests, 
9:44214 (R;US) 

FROGS 
Diet 

Influence of sex and breeding condition on microhabitat 

selection and diet in the pig frog Rana grylio, 9:44649 (J;US) 
Reproduction 
Influence of sex and breeding condition on microhabitat 
selection and diet in the pig frog Rana grylio, 9:44649 (J;US) 
FTR REACTOR (RICHLAND) 
See FFTF REACTOR 
FUEL ADDITIVES 
Studies on additive for CWS, 9:42711 (RA;US) 
Comparative Evaluations 
Studies on additives for coal-water mixture, 9:42731 (RA;US) 
FUEL ASSEMBLIES 
See also FUEL ELEMENT CLUSTERS 
Burnup 

Evaluation and demonstration of methods for improved 
nuclear fuel utilization. Eighth semi-annual progress report, 
July 1-December 31, 1983, 9:43243 (R;US) 

Hot cell examination of Surry three- and four-cycle 17 x 17 
demonstration fuel. Volume 2. Examination methods and 
data, 9:43244 (R;US) 

Destructive Testing 

Hot cell examination of Surry three- and four-cycle 17 x 17 
demonstration fuel. Volume 2. Examination methods and 
data, 9:43244 (R;US) 

Fission Product Release 

Severe fuel damage test 1-1 results (PWR), 9:43361 (R;US) 

ion 

Evaluation and demonstration of methods for improved 
nuclear fuel utilization. Eighth semi-annual progress report, 
July 1-December 31, 1983, 9:43243 (R;US) 

Hot cell examination of Surry three- and four-cycle 17 x 17 
demonstration fuel. Volume 2. Examination methods and 
data, 9:43244 (R;US) 

Thermal Stresses 
Severe fuel damage test 1-1 results (PWR), 9:43361 (R;US) 
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FUEL BUNDLES 
See FUEL ELEMENT CLUSTERS 
FUEL CANS 
Fractures 
Fracture predictions in Zircaloy fuel cladding (Predictions of 
storage temperature and clad rupture life in dry storage), 
9:42946 (R;US) 
Materials Testing 
Tantalum and niobium alloys for space nuclear applications, 
9:43280 (J;US) 
Strains 
Load following capability of CANDU fuel, 9:43263 (R;CA) 
les 


Spot weld attachment of thermocouples to a fuel rod cladding 

interior surface, 9:43324 (R;US) 
FUEL CELL POWER PLANTS 

For commercial, residential, or electric utility use. 

Advanced coal gasifier-fuel cell power plant systems design. 
Final Report, 9:43587 (R;US) 

Study of integrated coal-gasifier molten carbonate fuel cell 
systems, 9:43588 (R;US) 

Comparative Evaluations 

Advanced fuel cell concepts for the 0.1 to 100 MW range, 

9:43593 (J;US) 


Molten carbonate fuel cells for coal and natural gas fuels, 
9:43591 (J;US) 
Economic Analysis 
System planner’s guide for evaluating phosphoric acid fuel cell 
power plants, 9:43585 (R;US) 
Fuel Systems 
Advanced fuel cell concepts for the 0.1 to 100 MW range, 
9:43593 (J;US) 
Planning 
System planner’s guide for evaluating phosphoric acid fuel cell 
power plants, 9:43585 (R;US) 
CELLS 


See also ACID ELECTROLYTE FUEL CELLS 
HIGH-TEMPERATURE FUEL CELLS 
HYDROGEN FUEL CELLS 
REGENERATIVE FUEL CELLS 


Phosphoric acid fuel cell stack and system development, 
9:43589 (R;US) 
Systems Analysis 
Systems analysis of electricity production from coal using fuel 
cells. Final report, 9:43590 (R;US) 
FUEL CHANNELS 
Performance 
Operating performance and reliability of CANDU PHWR fuel 
channels in Canada, 9:43266 (R;CA) 
FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL CYCLE 
See also THORIUM CYCLE 
Economics 
HTR fuel cycle cost study, 9:43288 (R;GB) 
Evaluation 
Next steps after INFCE: US international nuclear and 
nonproliferation policy, 9:43029 (R;US) 
Optimization 
HTR fuel cycle cost study, 9:43288 (R;GB) 
FUEL CYCLE CENTERS 


Conceptual design of a hybrid safeguarded fabrication and 
reprocessing (SAFAR) facility. Final report, 9:42939 (R;US) 


Conceptual design of a hybrid safeguarded fabrication and 
reprocessing (SAFAR) facility. Final report, 9:42939 (R;US) 
FUEL ELEMENT CLUSTERS 


Severe fuel damage scoping test post-irradiation bundle 
examination results, 9:43438 (J;US) 
Deformation 
Considerations of material transport and blockage formation in 
deformed fuel element clusters of LMFBRS, 9:43381 
(R;DE;In German) 
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Flow Blockage 
Considerations of material transport and blockage formation in 
deformed fuel element clusters of LMFBRS, 9:43381 
(R;DE;In German) 
FEBA - flooding experiments with blocked arrays, 9:43396 
(R;DE) 
Fuel Element Failure 
The visual observation of fuel and cladding relocation during 
LMFBR transients, 9:43433 (J;US) 
Post-Irradiation Examination 
Severe fuel damage scoping test post-irradiation bundle 
examination results, 9:43438 (J;US) 
FUEL ELEMENT FAILURE 
Fission Product Release 
Fission product release rates measured during in-pile fuel 
damage tests, 9:43360 (R;US) 
Simulation 
Core heatup simulation with irradiated spherical fuel elements 
at temperatures between 1400 and 2500°C, 9:43389 (R;DE;In 
German) 
FUEL ELEMENTS 


See also FUEL PINS 
FUEL RODS 
SPENT FUEL ELEMENTS 


Fission Product Release 
Fission product release rates measured during in-pile fuel 
damage tests, 9:43437 (J;US) 
Reactor Safety Experiments 
Temperature escalation in PWR fuel rod simulator bundles due 
to the zircaloy/steam reaction: Test ESBU-1, 9:43392 
(R;DE) 
FUEL FABRICATION PLANTS 
Beta Dosimetry 
Beta particle measurement and dosimetry at NRC-licensed 
facilities, 9:43235 (R;US) 
Demonstration Plants 
Prediction of dose and field mapping around a shielded 
plutonium fuel fabrication glovebox, 9:43345 (R;US) 
Personnel 
Prediction of dose and field mapping around a shielded 
plutonium fuel fabrication glovebox, 9:43345 (R;US) 
Personnel Dosimetry 
Beta particle measurement and dosimetry at NRC-licensed 
facilities, 9:43235 (R;US) 
Radiation Accidents 
Emergency preparedness source term development for the 
Office of Nuclear Material Safety and Safeguards-Licensed 
Facilities, 9:43007 (R;US) 
Remote Handling Equipment 
Application of robotics in remote fuel fabrication operations, 
9:43342 (R;US) 
Robots 
Application of robotics in remote fuel fabrication operations, 
9:43342 (R;US) 
FUEL FEEDING SYSTEMS 
On-Line Measurement Systems 
Optimal electric load dispatch from coal fired power stations 
by means of continuous fuel analysis, 9:42645 (RA;US) 
Performance 
Front end boiler equipment selection, performance and 
hydraulics for using coal water mixtures, 9:42748 (RA;US) 
Performance Testing 
Performance of fuel feeding rotary valves, February-October 
1983, 9:44248 (R;US) 
FUEL GAS 
See also NATURAL GAS 
Desulfurization 
Economic analysis of construction materials used in FGD 
systems. Final report, 9:43223 (R;US) 
Purification 
CNG acid gas removal process. Technical progress report 3, 1 
May 1981-31 July 1981, 9:42571 (R;US) 
CNG acid gas removal process. Final technical report, 9:42570 
(R;US) 
FUEL KERNELS 
See FUEL PARTICLES 


FUEL MOTION DETECTION 
Proton Recoil Detectors 
Proton-recoil proportional-counter array for neutron-image 
construction, 9:44339 (R;US) 
FUEL PARTICLES 
See also COATED FUEL PARTICLES 
Production 

Study of operating characteristics of a rotating bowl for 
production of microspheres, 9:42930 (R;US) 

Turbulent shear fields for dispersion of aqueous drops in 
organic liquids and application to gel-sphere processes, 
9:42928 (R;US) 

FUEL PENCILS 
See FUEL PINS 
FUEL PINS 
Computer Codes 

Computer code TRANSIENT for the evaluation of fuel pin 
behaviour under non-steady reactor conditions, 9:43393 
(R;DE;In German) 

Failure Mode Analysis 

Characterizing W-2 SLSF experiment temperature oscillations 

using computer graphics, 9:43462 (J;US) 
Failures 
Characterizing W-2 SLSF experiment temperature oscillations 
using computer graphics, 9:43383 (R;US) 
FUEL REPROCESSING 
See REPROCESSING 
FUEL REPROCESSING PLANTS 
See also IDAHO CHEMICAL PROCESSING PLANT 
Accounting 
Near-real-time material accountancy - A technical status 
report, 9:43032 (J;US) 
Demonstration Plants 
Breeder Reprocessing Engineering Test, 9:43343 (R;US) 
Inspection 


Criticality safety audits and subsequent action response 
program at Rockwell Hanford Operations, 9:43016 (J;US) 
Nuclear Materials Management 
Near-real-time material accountancy - A technical status 
report, 9:43032 (J;US) 
Use of tracers in materials hold-up study, 9:43046 (J;US) 
Real Time Systems 
Near-real-time material accountancy - A technical status 
report, 9:43032 (J;US) 
FUEL RODS 
Burnup 
Hot cell examination of Surry three- and four-cycle 17 x 17 
demonstration fuel. Volume 2. Examination methods and 
data, 9:43244 (R;US) 
Destructive Testing 
Hot cell examination of Surry three- and four-cycle 17 x 17 
demonstration fuel. Volume 2. Examination methods and 
data, 9:43244 (R;US) 


Hot cell examination of Surry three- and four-cycle 17 x 17 
demonstration fuel. Volume 2. Examination methods and 
data, 9:43244 (R;US) 

FUEL SHEATHS 
See FUEL CANS 
FUEL SLUGS 
See FUEL RODS 
FUEL SLURRIES 
Atomization 

Improved coal/water slurry atomization technology (Rotating 

cup technology), 9:42757 (RA;US) 
Calorific Value 

Combustion of coal-water slurry in a multiple-burner furnace, 
9:42746 (RA;US) 

Shoreside testing of coal/oil mixture as a marine boiler fuel, 
9:42743 (RA;US) 

Chemical Composition 

Combustion of coal-water slurry in a multiple-burner furnace, 
9:42746 (RA;US) 

Combustion, heat transfer, pollutant emission, and ash 
deposition characteristics of concentrated Coal-Water 
Slurries. Interim report, Phase I, 9:42764 (R;US) 





Chemical Composition 


Effect of additive selection on coal water mixture, 9:42713 
(RA;US) 

Is coal-oil slurry a suitable alternate process fuel for the iron 
ore industry, 9:42745 (RA;US) 

Shoreside testing of coal/oil mixture as a marine boiler fuel, 
9:42743 (RA;US) 

Studies on additives for coal slurries, 9:42712 (RA;US) 


Chemical 


Preparation 

Coal refining by physical methods for the preparation of coal 
slurries with less than one weight percent ash, 9:42718 
(RA;US) 

Coal slurry combustion and technology. Volume 1, 9:42707 
(R;US) 

Coal-use economics methodology for Navy bases. Phase II of 
engineering services for coal conversion guidance. Final 
report 1 Oct 82-30 Sep 83, 9:42706 (R;US) 

Conversion of oil-designed power plants using advanced coal 
cleaning and slurrying technologies, 9:43204 (RA;US) 

Current status of coal-water slurry fuel, 9:42754 (RA;US) 

Effects of coal type, surfactant, and coal cleaning on the 
rheological properties of coal water mixture, 9:42714 
(RA;US) 

Evaluation of CWM use in ironmaking, 9:42749 (RA;US) 

New deashed COM technique and demonstration test program, 
9:42715 (RA;US) 

Performance and scale-up of the Szego mill for coal-slurry 
fuels preparation, 9:42730 (RA;US) 

Studies on additives for coal-water mixture, 9:42731 (RA;US) 

Test results of COM at an actual utility boiler, 9:42721 
(RA;US) 


Combustion 


Burner development for coal and water slurry fuel, 9:42747 
(RA;US) 

Coal - No. 2 oil mixtures - pipelining and combustion tests, 
9:42709 (RA;US) 

Coal slurry combustion and technology. Volume 1, 9:42707 
(R;US) 

Coal-use economics methodology for Navy bases. Phase II of 
engineering services for coal conversion guidance. Final 
report 1 Oct 82-30 Sep 83, 9:42706 (R;US) 

COM injection into all tuyeres of Kashima No. 3 blast furnace, 

- 9:42742 (RA;US) 

COM test program at Yang Shupu Power Plant, 9:42744 
(RA;US) 

Combustion of coal-water slurry in a multiple-burner furnace, 
9:42746 (RA;US) 

Commercial operation of the Paul L. Bartow Unit 1 coal-oil 
mixture, 9:42740 (RA;US) 

Commercial demonstration of coal-oil-mixtures in industrial 
applications, 9:42751 (RA;US) 

Improved coal/water slurry atomization technology (Rotating 
cup technology), 9:42757 (RA;US) 

Industrial utilization of coal-liquid mixtures (In various PETC 
boilers), 9:42758 (RA;US) 

Is coal-oil slurry a suitable alternate process fuel for the iron 
ore industry, 9:42745 (RA;US) : 
Operation and testing of the Paul L. Bartow Unit 1 on coal-oil 

mixture, 9:42741 (RA;US) 

Research establishing the benefits of oxygen-enriched air in 
firing coal-water slurries in oil-capable boilers, 9:42739 
(RA;US) 

Shoreside testing of coal/oil mixture as a marine boiler fuel, 
9:42743 (RA;US) 

Test results of COM at an actual utility boiler, 9:42721 
(RA;US) 


Combustion Products 


Combustion of coal-water slurry in a multiple-burner furnace, 
9:42746 (RA;US) 

Combustion, heat transfer, pollutant emission, and ash 
deposition characteristics of concentrated Coal-Water 
Slurries. Interim report, Phase I, 9:42764 (R;US) 

Turbulent coal flames; fluidized-bed coal combustion, 9:42760 
(R;US) 

Combustion Properties 

Combustion, heat transfer, pollutant emission, and ash 
deposition characteristics of concentrated Coal-Water 
Slurries. Interim report, Phase I, 9:42764 (R;US) 
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Conversion of oil-designed power plants using advanced coal 
cleaning and slurrying technologies, 9:43204 (RA;US) 

Evaluation of CWM use in ironmaking, 9:42749 (RA;US) 

Front end boiler equipment selection, performance and 
hydraulics for using coal water mixtures, 9:42748 (RA;US) 

New burner design for CWS combustion, 9:42750 (RA;US) 

Studies on additives for coal slurries, 9:42712 (RA;US) 

Turbulent coal flames; fluidized-bed coal combustion, 9:42760 
(R;US) 

Commercialization 

Coal-water slurry piiot facility, 9:42729 (RA;US) 

COMCO’s composite fuels preparation plant Port Sutton, 
Tampa, Florida, 9:42719 (RA;US) 

Current status of coal-water slurry fuel, 9:42754 (RA;US) 

Economics and technical feasibility of utilizing coal-water 
slurry in rotary rock dryer applications and other small to 
medium sized industrial combustion applications, 9:42728 
(RA;US) 

Comparative Evaluations 

Combustion of coal-water slurry in a multiple-burner furnace, 
9:42746 (RA;US) 

Is coal-oil slurry a suitable alternate process fuel for the iron 
ore industry, 9:42745 (RA;US) 

Cost 

Conversion of oil-designed power plants using advanced coal 

cleaning and slurrying technologies, 9:43204 (RA;US) 
Demonstration Programs 

Coal-water slurry combustion demonstration in Sweden, 
9:42752 (RA;US) 

COM injection into all tuyeres of Kashima No. 3 blast furnace, 
9:42742 (RA;US) 

COM test program at Yang Shupu Power Plant, 9:42744 
(RA;US) 

Combustion of coal-water slurry in a multiple-burner furnace, 
9:42746 (RA;US) 

Commercial demonstration of coal-oil-mixtures in industrial 
applications, 9:42751 (RA;US) 

Shoreside testing of coal/oil mixture as a marine boiler fuel, 
9:42743 (RA;US) 

Test results of COM at an actual utility boiler, 9:42721 
(RA;US) 

Density 

Effect of additive selection on coal water mixture, 9:42713 

(RA;US) 
Efficiency 

Industrial utilization of coal-liquid mixtures (In various PETC 

boilers), 9:42758 (RA;US) 
Fluid Flow 

Advanced research in instrumentation and control technology, 

9:42561 (R;US) 
Fuel Additives 

Effect of additive selection on coal water mixture, 9:42713 
(RA;US) 

Effects of coal type, surfactant, and coal cleaning on the 
rheological properties of coal water mixture, 9:42714 
(RA;US) 

Effects of coal beneficiation on handling properties of coal- 
water mixtures, 9:42716 (RA;US) 

Studies on additive for CWS, 9:42711 (RA;US) 

Studies on additives for coal slurries, 9:42712 (RA;US) 

Studies on additives for coal-water mixture, 9:42731 (RA;US) 

Fuel Substitution 

Coal slurry utilization in small industrial fire tube boilers, 
9:42738 (RA;US) 

Ultra fine grinding of Australian brown coal for use in diesel 
engines, 9:42710 (RA;US) 

US Military Academy coal-oil mixture conversion study, 
9:42766 (RA;US) 

Hydraulic Transport 

Numerical calculation of particle dispersion in a turbulent 

mixing layer flow, 9:42736 (J;NL) 
Ignition 

Coal - No. 2 oil mixtures - pipelining and combustion tests, 

9:42709 (RA;US) 
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Combustion, heat transfer, pollutant emission, and ash 
deposition characteristics of concentrated Coal-Water 
Slurries. Interim report, Phase I, 9:42764 (R;US) 

Turbulent coal flames; fluidized-bed coal combustion, 9:42760 
(R;US) 

Marketing 

Coal-water mixtures commercial development evaluation, 

9:42725 (RA;US) 
Meetings 

Coal slurry combustion and technology. Volume 1, 9:42707 
(R;US) 

Fifth annual symposium on industrial coal utilization, 9:42753 
(R;US) 

On-Line Measurement Systems 

Ultrasonic technique for measuring coal concentration in 

COM, 9:42722 (RA;US) 
PH Value 

Effects of coal beneficiation on handling properties of coal- 

water mixtures, 9:42716 (RA;US) 
Production 

Coal-water mixtures commercial development evaluation, 
9:42725 (RA;US) 

Coal-water slurry pilot facility, 9:42729 (RA;US) 

Coal-water slurry combustion demonstration in Sweden, 
9:42752 (RA;US) 

COM injection into all tuyeres of Kashima No. 3 blast furnace, 
9:42742 (RA;US) 

COMCO'’'s composite fuels preparation plant Port Sutton, 
Tampa, Florida, 9:42719 (RA;US) 

Economics and technical feasibility of utilizing coal-water 
slurry in rotary rock dryer applications and other small to 
medium sized industrial combustion applications, 9:42728 
(RA;US) 

Effect of additive selection on coal water mixture, 9:42713 
(RA;US) 

Research Programs 
Coaliquid coal slurry fuel program - 1983, 9:42708 (RA;US) 
Rheology 

Effects of coal type, surfactant, and coal cleaning on the 
theological properties of coal water mixture, 9:42714 
(RA;US) 

Rheological characteristics of coal-water mixture with high 
coal content, 9:42632 (RA;US) 

Shear 

Rheological characteristics of coal-water mixture with high 
coal content, 9:42632 (RA;US) 

Studies on additives for coal slurries, 9:42712 (RA;US) 

Stability 

Effect of additive selection on coal water mixture, 9:42713 
(RA;US) 

Studies on additive for CWS, 9:42711 (RA;US) 

Studies on additives for coal slurries, 9:42712 (RA;US) 

Storage 

Studies on additives for coal slurries, 9:42712 (RA;US) 

Test results of COM at an actual utility boiler, 9:42721 
(RA;US) 

T 

Coal - No. 2 oil mixtures - pipelining and combustion tests, 
9:42709 (RA;US) 

Test results of COM at an actual utility boiler, 9:42721 
(RA;US) 

Two-Phase Flow 

Numerical calculation of particle dispersion in a turbulent 

mixing layer flow, 9:42736 (J;NL) 
Viscosity 

Coal refining by physical methods for the preparation of coal 
slurries with less than one weight percent ash, 9:42718 
(RA;US) 

COM injection into all tuyeres of Kashima No. 3 blast furnace, 
9:42742 (RA;US) 

Effect of additive selection on coal water mixture, 9:42713 
(RA;US) 

Effects of coal type, surfactant, and coal cleaning on the 
rheological properties of coal water mixture, 9:42714 
(RA;US) 

Effects of coal beneficiation on handling properties of coal- 
water mixtures, 9:42716 (RA;US) 


GADOLINIUM 147 
Energy-Level Transitions 


Evaluation of CWM use in ironmaking, 9:42749 (RA;US) 
Method for predicting flow rate in positive displacement 
rotary pumps, 9:42723 (RA;US) 
Shoreside testing of coal/oil mixture as a marine boiler fuel, 
9:42743 (RA;US) 
Studies on additives for coal slurries, 9:42712 (RA;US) 
Studies on additives for coal-water mixture, 9:42731 (RA;US) 
Test results of COM at an actual utility boiler, 9:42721 
(RA;US) 
FUEL SUBSTITUTION 
Cost 
Conversion of oil-designed power plants using advanced coal 
cleaning and slurrying technologies, 9:43204 (RA;US) 
Economic Analysis 
Development and commercialization of a low-cost petroleum 
coke-oil slurry fuel for the marine industry, 9:42874 (RA;US) 
Feasibility Studies 
US Military Academy coal-oil mixture conversion study, 
9:42766 (RA;US) 
FUEL SUPPLIES 
Global Aspects 
World petroleum outlook - 1984. Hearing before the 
Committee on Energy and Natural Resources, United States 
Senate, Ninety-Eighth Congress, Second Session, January 
30, 1984, 9:42882 (B;US) 
FUEL SUSPENSIONS 
See FUEL SLURRIES 
FUEL SYSTEMS 


See also CARBURETORS 
FUEL FEEDING SYSTEMS 


Performance Testing 
Evaluation of dissociated and steam-reformed methanol as 
automotive engine fuels, 9:43809 (R;US) 
FUEL-COOLANT INTERACTIONS 
Flow Blockage 
CAMEL II 37-pin/7-pin intra-pin fuel injection test, 9:43434 
GUS) 
Simulation 
Two-phase flow in beds of spherical particles, 9:44199 
(R;DE;In German) 
FUELS (NUCLEAR) 
See NUCLEAR FUELS 
FUELWOOD 
See WOOD FUELS 
FUMES 
See AEROSOLS 
FUNDAMENTAL CONSTANTS 
Time Dependence 
Time variation of the fundamental “constants” and Kaluza- 
Klein theories, 9:45034 (J;US) 
FURNACE OIL 
See HEATING OILS 
FURNACES 
See also BLAST FURNACES 
GAS FURNACES 
Retrofitting 
TRW coal combustor for retrofit applications, 9:43205 
(RA;US) 
FUSED SALT FUELS 
See MOLTEN SALT FUELS 
FUSION ELECTROMAGNETIC INDUCTION EXPERIME 
See FELIX FACILITY 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 


G 


GADOLINIUM 147 
Energy-Level Transitions 
Nucleon alignment to very high spins in '*7Gd. Rapid rotation 
of a fermion system, 9:45070 (J;NL) 





GADOLINIUM 147 
High Spin States 


High Spin States F 5 
Nucleon alignment to very high spins in *7Gd. Rapid rotation 
of a fermion system, 9:45070 (J;NL) 
GADOLINIUM 154 
Levels 
Inelastic electron scattering from nuclei, 9:45074 (J;US) 
GALAXIES 


See also MARKARIAN GALAXIES 
RADIO GALAXIES 


Cosmic Gases 
Molecular clouds and galactic spiral structure, 9:44866 (R;US) 
Emission Spectra 
Molecular clouds and galactic spiral structure, 9:44866 (R;US) 
Luminosity 
Line continuum luminosity ratio in AGN: or on the Baldwin 
Effect, 9:44779 (R;US) 
X Radiation 
Limits on diffuse X-ray emission from M101, 9:44845 (R;US) 
GALAXY CLUSTERS 
Galactic Evolution 
Galaxy and cluster formation in a universe dominated by cold 
dark matter, 9:44876 (R;US) 
X-Ray Spectra 
X-ray emission from clusters of galaxies, 9:44767 (R;US) 
GALAXY NUCLEI 
Central part of galaxies. 
Radioastronom: 


y 
Radio astronomy, 9:44773 (R;US) 
X-Ray Spectra 
X-ray spectra and time variability of active galactic nuclei, 
9:44874 (R;US) 
GALLBLADDER 
See BILIARY TRACT 
G 
Activation Analysis 
Neutron activation measurements of As and Ga loss during 
transient annealing of GaAs, 9:44007 (BA;NL) 
Losses 
Neutron activation measurements of As and Ga loss during 
transient annealing of GaAs, 9:44007 (BA;NL) 
GALLIUM 67 
Excretion 
Effect of particle association on the biological fate of inhaled 
organic pollutants, 9:44735 (BA;US) 
Lung Clearance 
Effect of particle association on the biological fate of inhaled 
organic pollutants, 9:44735 (BA;US) 
GALLIUM ARSENIDES 
Amorphous State 
High resolution structural characterization of the amorphous- 
crystalline interface in Se* -implanted GaAs, 9:43863 (J;US) 


Applications of a continuous wave incoherent light source 
(CWILS) to semiconductor processing, 9:44009 (BA;NL) 

Neutron activation measurements of As and Ga loss during 
transient annealing of GaAs, 9:44007 (BA;NL) 

Rapid isothermal annealing of Si implanted semi-insulating 
GaAs by means of high frequency induction heating, 9:44006 
(BA;NL) 

Transient annealing of ion implanted gallium arsenide, 9:44008 
(BA;NL) 

Carrier Lifetime 

Free carrier lifetime in semi-insulating GaAs from time- 

resolved band-to-band photoluminescence, 9:43997 (J;US) 
Crystal Defects 

Electrical defect analysis following pulsed laser irradiation of 

unimplanted GaAs, 9:44011 (BA;NL) 
Crystal Doping 

Rapid isothermal annealing of Si implanted semi-insulating 
GaAs by means of high frequency induction heating, 9:44006 
(BA;NL) 

Crystal Growth 

Ultra-high speed solidification and crystal growth in transiently 

molten semiconductor layers, 9:43886 (BA;NL) 
Crystal-Phase Transformations 

High resolution structural characterization of the amorphous- 

crystalline interface in Se* -implanted GaAs, 9:43863 (J;US) 
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Deep Level Transient Spectroscopy 

Comparison of trapping levels in GaAsP strained-layer 
superlattice structures and in their buffer layers, 9:43991 
G;US) 

Correlation of photoluminescence and deep trapping in 
metalorganic chemical vapor deposited Al/sub x/Ga/sub 1- 
x/As (0< or =x< or =0.40), 9:43996 (J;US) 

Diffusion Length 

Minority-carrier diffusion lengths in GaP/GaAs/sub x/P/sub 

1-x/ strained-layer superlattices, 9:43993 (J;US) 
Dissociation Energy 

Neutron activation measurements of As and Ga loss during 

transient annealing of GaAs, 9:44007 (BA;NL) 
Electrical Properties 

Electrical defect analysis following pulsed laser irradiation of 
unimplanted GaAs, 9:44011 (BA;NL) 

Transient annealing of ion implanted gallium arsenide, 9:44008 
(BA;NL) 

Interfaces 

High resolution structural characterization of the amorphous- 

crystalline interface in Se* -implanted GaAs, 9:43863 (J;US) 
Ion Implantation 

Applications of a continuous wave incoherent light source 
(CWILS) to semiconductor processing, 9:44009 (BA;NL) 

Rapid isothermal annealing of Si implanted semi-insulating 
GaAs by means of high frequency induction heating, 9:44006 
(BA;NL) 

Structural integrity of ion-implanted In/sub 0.2/Ga/sub 
0.8/As/GaAs strained-layer superlattice, 9:43989 (J;US) 

Transient annealing of ion implanted gallium arsenide, 9:44008 
(BA;NL) 

Photoemission 

Intense source of monochromatic electrons: Photoemission 

from GaAs, 9:44944 (J;US) 
Photoluminescence 

Correlation of photoluminescence and deep trapping in 
metalorganic chemical vapor deposited Al/sub x/Ga/sub 1- 
x/As (0< or =x< or =0.40), 9:43996 (J;US) 

Free carrier lifetime in semi-insulating GaAs from time- 
resolved band-to-band photoluminescence, 9:43997 (J;US) 

Physical Radiation Effects 

Applications of a continuous wave incoherent light source 
(CWILS) to semiconductor processing, 9:44009 (BA;NL) 

Effect of ion sputtering on the interface chemistry and 
electrical properties of Au/n-GaAs (100) Schottky contacts, 
9:43979 (R;US) 

Effect of ion sputtering on interface chemistry and electrical 
properties of an GaAs (100) Schottky contacts, 9:44940 
(R;US) 

Magnetron sputtered gold contacts on n-GaAs, 9:43978 (R;US) 

Ohmic contacts, irradiation effects, and thin film growth of 
GaAs and Al/sub 1-x/Ga/sub x/As, 9:43976 (R;US) 

Ohmic versus rectifying contacts of Au to n-GaAs by ion 
sputtering, 9:43977 (R;US) 

Raman study of neutron irradiated GaAs, 9:43971 (R;US) 

Recrystallization 

Ultra-high speed solidification and crystal growth in transiently 

molten semiconductor layers, 9:43886 (BA;NL) 
Solidification 

Ultra-high speed solidification and crystal growth in transiently 

molten semiconductor layers, 9:43886 (BA;NL) 


Effect of ion sputtering on the interface chemistry and 
electrical properties of Au/n-GaAs (100) Schottky contacts, 
9:43979 (R;US) 

Effect of ion sputtering on interface chemistry and electrical 
properties of an GaAs (100) Schottky contacts, 9:44940 
(R;US) 

Stacking Faults 

High resolution structural characterization of the amorphous- 

crystalline interface in Se* -implanted GaAs, 9:43863 (J;US) 
Ss 

Photoluminescence studies of Ga(As,P) strained-layer 

superlattices, 9:43982 (R;US) 
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Substrate latent heat effects in the calculations for pulsed laser 
irradiated thin films, 9:43880 (BA;NL) 
Trapping 
Comparison of trapping levels in GaAsP strained-layer 
superlattice structures and in their buffer layers, 9:43991 
(J;US) 
Traps 
Correlation of photoluminescence and deep trapping 
metalorganic chemical vapor deposited Al/sub x/Ga/sub 1- 
x/As (0< or =x< or =0.40), 9:43996 (J;US) 
Zone Melting 
Substrate latent heat effects in the calculations for pulsed laser 
irradiated thin films, 9:43880 (BA;NL) 
Ultra-high speed solidification and crystal growth in transiently 
molten semiconductor layers, 9:43886 (BA;NL) 
GALLIUM OXIDES 
Excretion 
Effect of particle association on the biological fate of inhaled 
organic pollutants, 9:44735 (BA;US) 
Lung Clearance 
Effect of particle association on the biological fate of inhaled 
organic pollutants, 9:44735 (BA;US) 
GALLIUM PHOSPHIDES 
Crystal Growth 
Ultra-high speed solidification and crystal growth in transiently 
molten semiconductor layers, 9:43886 (BA;NL) 
Deep Level Transient Spectroscopy 
Comparison of trapping levels in GaAsP strained-layer 
superlattice structures and in their buffer layers, 9:43991 
(J;US) 
Diffusion Length 
Minority-carrier diffusion lengths in GaP/GaAs/sub x/P/sub 
1-x/ strained-layer superlattices, 9:43993 (J;US) 
Recrystallization 
Ultra-high speed solidification and crystal growth in transiently 
molten semiconductor layers, 9:43886 (BA;NL) 
Solidification 
Ultra-high speed solidification and crystal growth in transiently 
molten semiconductor layers, 9:43886 (BA;NL) 
Superlattices 
Photoluminescence studies of Ga(As,P) strained-layer 
superlattices, 9:43982 (R;US) 
Trapping 
Comparison of trapping levels in GaAsP strained-layer 
superlattice structures and in their buffer layers, 9:43991 
(J;US) 
Zone Melting 
Ultra-high speed solidification and crystal growth in transiently 
molten semiconductor layers, 9:43886 (BA;NL) 
GALLSTONES 
See BILIARY TRACT 
GAMMA DETECTION 
Radiation Monitors 
Pocket gamma ray monitor with semiconductor detector and 
numerical display, 9:44365 (RA;AT) 
Si Semiconductor Detectors 
Pocket gamma ray monitor with semiconductor detector and 
numerical display, 9:44365 (RA;AT) 
GAMMA DOSIMETRY 
Applied technique for estimating the relative tissue dose 
equivalent is mixed B-y radiation fields, 9:45130 (RA;US) 
Calibration 
Possible secondary standard for lethal dose measurements in 
radiological research and accident dosimetry, 9:45118 
(RA;AT) 
Si Semiconductor Detectors 
Use of N-I-P structured silicon detector for gamma radiation 
measurement, 9:44348 (RA;AT) 
Technology Assessment 
Microdosimetry of gamma and neutron radiation. State-of-the- 
art and recent experimental data, 9:44679 (RA;AT) 
Thermoluminescent Dosemeters 
Investigations of a new thermoluminescent bulb dosimeter, 
9:44351 (RA;AT) 
Possible use of LiF dosemeters in mixed neutron-gamma fields, 
9:44362 (RA;AT) 


Thermally stimulated exoelectron emission from lithium 
fluoride for 8 and y dosimetry, 9:44392 (RA;US) 
Use of multi-element TL dosimeters for 8 and mixed B/y 
personne! monitoring, 9:44408 (RA;US) 
GAMMA SOURCES 
For cosmic sources of gamma radiation use COSMIC GAMMA 
SOURCES. 


Review of safety issues that pertain to the use of WESF 
cesium chloride capsules in an irradiator, 9:43058 (R;US) 
GAMMA SPECTROMETERS 
CAMAC System 
Data acquisition system electronics in experiment on studies of 
radiation appearing during electron and positron channeling 
in monocrystals, 9: 4375 O (R;SU;In Russian) 
Data Acquisition Systems 
Data acquisition system electronics in experiment on studies of 
radiation appearing during electron and positron channeling 
in monocrystals, 944375 Cl (R;SU;In Russian) 
Semiconductor Detectors 
Advances in room-tem: solid-state gamma-ray 
spectrometry, 9:44342 (R;US) 
GAMMA SPECTROSCOPY 
Portable Equipment 
In situ spectrometric measurement of noble gas radionuclides, 
9:44524 (J;US) 
GAS ANALYSIS 
Amperometry 
Portable microprocessor-controlled instrument for sensing, 
identifying, and monitoring gaseous chemicals, 9:44428 
(R;US) 
GAS APPLIANCES 
Gas Appliance Technology Center. Annual report Dec 82-Nov 
83, 9:43638 (R;US) 
Water Heaters 
Development of a high capacity two-phase thermosyphon gas- 
fired water heater. Final report Jun 81-Dec 83, 9:43632 
(R;US) 
GAS BURSTS 
See ROCK BURSTS 
GAS COMPRESSORS 
Computerized Control Systems 
Computerized gas metering systems, 9:44177 (R;US) 
GAS COOLANTS 
See GASES 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS FURNACES 
Commercialization 
Development of a high efficiency, gas fired, heat pipe, warm 
air heating system. Annual report Jan-Dec 83, 9:43633 
(R;US) 
Heat Pipes 
Development of a high efficiency, gas fired, heat pipe, warm 
air heating system. Annual report Jan-Dec 83, 9:43633 
(R;US) 
GAS HYDRATES 
Dissociation Heat 
In-situ hydrate thermal measurements. In-situ hydrate thermal 
measurements: project status, 9:42902 (R;US) 
Research Programs 
Gas Hydrate Project, 9:42893 (R;US) 
Specific Heat 
In-situ hydrate thermal measurements. In-situ hydrate thermal 
measurements: project status, 9:42902 (R;US) 
GAS INJECTION 
Bench-Scale Experiments 
Enhanced oil recovery by nitrogen injection: The effect of 
i and the amount of gas in solution, 


increased tem; 
9:42815 (J;US) 
GAS METERS 
Computerized Control Systems 
Operator’s manual for computerized gas metering system 
(flammable gas), 9:44229 (R;US) 





GAS SPILLS 
Chemical Analysis 

Analysis of turbulent gas-concentration fluctuations from 40 

M* LNG spill experiments, 9:42900 (R;US) 
Field Tests 

Analysis of turbulent gas-concentration fluctuations from 40 

M®* LNG spill experiments, 9:42900 (R;US) 
GAS TURBINE ENGINES 
Ceramics 

Evaluation of ceramics for stator applications: gas turbine 
engines interim report. Stator fabrication and evaluation. 
Final report, 9:43769 (R;US) 

Material research, material development and procedure 
development for ceramic gas turbine parts. Final Report, 
9:43767 (R;DE;In German) 

Combustion 
Unsteady flow effects in combustor systems, 9:43768 (R;US) 
Combustion Chambers 

Aerothermal modeling program. Phase 1. Final report, 9:43804 
(R;US) 

Aerothermal modeling program. Phase 1, 9:43805 (R;US) 

Effects of broadened property fuels on radiant heat flux to gas 
turbine combustor liners, 9:43774 (R;US) 

Executive summary, aerothermal modeling program. Phase 1, 
9:43803 (R;US) 

Computer-Aided Design 

Present capabilities and future requirements for computer-aided 
geometric modeling in the design and manufacture of gas 
turbine, 9:43775 (R;US) 

Materials Testing 

Material research, material development and procedure 
development for ceramic gas turbine parts. Final Report, 
9:43767 (R;DE;In German) 

Performance Testing 

Advanced Gas Turbine (AGT) technology development, 

9:43773 (R;US) 
Stators 

Evaluation of ceramics for stator applications: gas turbine 
engines interim report. Stator fabrication and evaluation. 
Final report, 9:43769 (R;US) 

GAS TURBINES 

Industrial applications analysis for coal-fired prime movers. 

Final report, 9:42763 (R;US) 
Fuel Injection Systems 
Effects of airblast atomizer design upon spray quality, 9:43757 
(R;GB) 
GAS WELLS 
See NATURAL GAS WELLS 
GASEOUS DIFFUSION PLANTS 
See also ORGDP 
Nuclear Materials Management 
Gas-phase sampling of UF6 cylinders in international 
safeguards, 9:43035 (J;US) 
GASEOUS EFFLUENTS 
See GASEOUS WASTES 
GASEOUS WASTES 


See also EXHAUST GASES 
FLUE GAS 


Chemical Analysis 
Resolution and performance of ion mobility spectrometry 
towards application in combustion and incineration 
processes. Technical progress report, 15 September 1983-1 
August 1984, 9:44479 (R;US) 
Combustion 
Development and commercialization of an efficient cyclonic 
incinerator for wastes, 9:43080 (R;US) 
Purification 
Investigation of regenerative simultaneous removal of SO2 and 
HCI from waste incineration off-gases, 9:44242 (R;DE;In 
German) 
GASES 
See also ELECTRON GAS and FERMI GAS. 
See also AIR 
COMPRESSED GASES 
EXHAUST GASES 


FUEL GAS 
PYROLYTIC GASES 
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Improved method of measurement of gas content of coal 
seams: studies on the Collinsville coal mine, Collinsville Coal 
Company, Collinsville, Queensland, 9:42634 (R;AU) 

Combustion 

Unconfined vapor cloud explosions: a review of recent theories 

and experiments, 9:44096 (R;US) 
Detonations 

Dynamic parameters of gaseous detonations, 9:44106 (BA;US) 

Identification of problem areas, 9:44097 (R;BE) 

Unconfined vapor cloud explosions: a review of recent theories 
and experiments, 9:44096 (R;US) 

Explosions 

Characterization of the pressure wave originating in the 
explosion of a gas cloud, 9:44102 (R;BE) 

Unconfined gas explosions, 9:44095 (R;BE) 

Vapor cloud explosion experiments, 9:44100 (R;NL) 

Flame Propagation 
Identification of problem areas, 9:44097 (R;BE) 
Measuring Methods 

Improved method of measurement of gas content of coal 
seams: studies on the Collinsville coal mine, Collinsville Coal 
Company, Collinsville, Queensland, 9:42634 (R;AU) 

Stopping Power 

Mean excitation energies for stopping powers in various 
materials using local plasma oscillator strengths, 9:45110 
(R;US) 

GASOLINE 
See also UNLEADED GASOLINE 
Ecological Concentration 

Residential measurements of high volatility organics and their 

sources, 9:44476 (R;US) 
Vapors 
Residential measurements of high volatility organics and their 
sources, 9:44476 (R;US) 
GASOLINE ENGINES 
See INTERNAL COMBUSTION ENGINES 
GE SEMICONDUCTOR DETECTORS 
See also HIGH-PURITY GE DETECTORS 
Performance Testing 

Coaxial germanium detectors in the Y-12 in vivo monitor, 

9:44416 (R;US) 
GEESTHACHT-2 RESEARCH REACTOR 
See FRG-2 REACTOR 
GEIGER-MUELLER COUNTERS 
Calibration 

Beta particle measurement and dosimetry at NRC-licensed 

facilities, 9:43235 (R;US) 
Performance 

Beta particle measurement and dosimetry at NRC-licensed 

facilities, 9:43235 (R;US) 
Response Functions 
Response of selected survey instruments to various types and 
energies of B radiation, 9:44388 (RA;US) 
GENE LOCI 
See GENES 
GENE PROMOTORS 
See GENE REPRESSORS 
GENE RECOMBINATION 
Research Programs 

Progress report, Health Sciences Division: 1982 July 1- 

September 30, 9:45114 (R;CA) 
GENE REPRESSORS 
Genetic Effects 

Effect of strong promoters on the cloning in Escherichia coli 
of DNA fragments from Streptococcus pneumoniae, 9:44614 
G;NL) 

GENERAL RELATIVITY THEORY 
Geometrical theory of spin motion, 9:45140 (R;US) 
GENERATORS (ELECTRIC) 
See ELECTRIC GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 
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GENES 


Expression of Escherichia coli uvr genes in mammalian cells. 
Progress report, 9:44640 (R;US) 
GEOLOGIC DEPOSITS 


See also COAL DEPOSITS 
NATURAL GAS DEPOSITS 
OIL SHALE DEPOSITS 
PETROLEUM DEPOSITS 
SALT DEPOSITS 
URANIUM DEPOSITS 


Flue gas desulfurization chemistry studies: limestone 
grindability. Volume 1. FGD reagent mapping. Final report, 
9:43221 (R;US) 

GEOLOGIC FRACTURES 


Subsurface fracture mapping from geothermal wellbores. Final 

report, 9:43182 (R;US) 
GEOMAGNETIC FIELD 
Electron Detection 

Earth's magnetic field as a radiator to detect cosmic ray 
electrons of energy greater than 10 to the 12th power eV, 
9:44895 (R;US) 

Trapped Electrons 

Research in space physics at the University of Iowa, 1982, 

9:44909 (R;US) 
GEOPHYSICAL SURVEYS 
See also SEISMIC SURVEYS 

Data Analysis 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 d. E-2 
"KALKPLOT”. Cross-plots of log- and core data from the 
Chalk Group, 9:42770 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 e. E-1 
“KALKPLOT™”. Cross-plots of log- and core data from the 
Chalk Group, 9:42771 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 b. Adda - 1 
"KALKPLOT”. Cross-plots of log- and core data from the 
Chalk Group, 9:42772 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 f. G-1 
"KALKPLOT™”. Cross- plots of log- and core data from the 
Chalk Group, 9:42773 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central graben. Pt. 5 g. I-1 
"KALKPLOT”. Cross-plots of log- and core data from the 
Chalk Group, 9:42774 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 h. N-2 
KALKPLOT. Cross-plots of log- and core data from the 
Chalk Group, 9:42775 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 i. O-1 
KALKPLOT. Cross-plots of log- and core data from the 
Chalk Group, 9:42776 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 j. P-1 
KALKPLOT. Cross-plots of log- and core data from the 
Chalk Group, 9:42777 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 k. Q-1 
KALKPLOT. Cross-plots of log- and core data from the 
Chalk Group, 9:42778 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 1. RUTH-1 
KALKPLOT. Cross-plots of log- and core data from the 
Chalk Group, 9:42779 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 m. T-1 
KALKPLOT. Cross-plots of log- and core data from the 
Chalk Group, 9:42780 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 n. U-1 
KALKPLOT. Cross-plots of log- and core data from the 
Chalk Group, 9:42781 (R;DK) 
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Grain Orientation 


Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 0. V-1 
KALKPLOT. Cross-plots of log- and core data from the 
Chalk Group, 9:42782 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 q. Reservoir 
parametres from formation evaluation. Kalkplot description, 
9:42783 (R;DK) 

Chalk project. Oil- and gas containing calk reservoirs in the 
Danish part of the Central Graben. Pt. 5 p. W-1 
KALKPLOT. Cross-plots of log- and core data from the 
Chalk Group, 9:42784 (R:DK) 

ee 


cnoraEseunEs 
Geothermal 
The outlook for geopressured-geothermal energy and 
associated natural gas, 9:43180 (J;US) 
Ground Subsidence 
Regional and local subsidence in Louisiana, 9:43186 (R;US) 
GEOTHERMAL DISTRICT HEATING 
Feasibility Studies 
District heating system, City of Caliente, Nevada, 9:43189 
(R;US) 
GEOTHERMAL ENERGY 
Current alternative energy research and development in 
Illinois, 9:43552 (R;US) 
Programs 


lynamic program office, 9:44754 (R;US) 
SYSTEMS 


Demonstration 


Energy research and development plan for 73rd-75th fiscal 
years (July 1984-June 1987), 9:43538 (R;US) 
Programs 


Energy research and development plan for 73rd-75th fiscal 
years (July 1984-June 1987), 9:43538 (R;US) 
GEOTHERMAL HEATING SYSTEMS 
Economic Analysis 
Geothermal heating system for the Children’s Museum of 
Utah, 9:43190 (R;US) 
Feasibility Studies 
Geothermal heating system for the Children’s Museum of 
Utah, 9:43190 (R;US) 
GEOTHERMAL RESOURCES 


Management 
US Department of Energy State Coupled Resource Assessment 
Program. Final report for FY 1983, 9:43179 (R;US) 
Resource Assessment 
US Department of Energy State Coupled Resource Assessment 
Program. Final report for FY 1983, 9:43179 (R;US) 
GEOTHERMAL WELLS 
Pressure Gradients 
Pressure transient analysis in an elongated linear flow system, 
9:42797 (J;US) 
GERBILS 
Hematology 
Erythropoietin-mediated erythrocytosis in rodents after 
intrarenal injection of nickel subsulfide, 9:44732 (J;US) 
GERMAN FEDERAL REPUBLIC 
See FEDERAL REPUBLIC OF GERMANY 
GERMANIUM 
Absorption Spectra 
Interaction of a tunable probe beam with a high-intensity 
pulsed CO>-laser beam in p-type germanium, 9:43870 (J;US) 


Pulsed laser annealing of ion implanted Ge, 9:43876 (BA;NL) 
Pulsed laser annealing of ion implanted Ge, 9:43893 (J;US) 
Surface electromagnetic waves in laser material interactions, 
9:43889 (BA;NL) 
Crystal Defects 
Pulsed laser annealing of ion implanted Ge, 9:43876 (BA;NL) 
Crystal Growth 
Ultra-high speed solidification and crystal growth in transiently 
molten semiconductor layers, 9:43886 (BA;NL) 


Survey of the thermodynamics and kinetics of crystallization of 
Si and Ge, 9:43887 (BA;NL) 
Grain Orientation © 
Pulsed laser annealing of ion implanted Ge, 9:43876 (BA;NL) 





GERMANIUM 
Hot Atom Chemistry 


Hot Atom Chemistry 
Reaction studies of hot silicon and germanium radicals. 
Progress report, February 1, 1982-July 31, 1984, 9:44074 
(R;US) 
Ion Implantation 
Pulsed laser annealing of ion implanted Ge, 9:43876 (BA;NL) 
Nonlinear Optics 
Interaction of a tunable probe beam with a high-intensity 
pulsed CO>-laser beam in p-type germanium, 9:43870 (J;US) 
Photon Transport 
X-ray absorption in perfect crystals, 9:45104 (R;US) 
Recrystallization 
Ultra-high speed solidification and crystal growth in transiently 
molten semiconductor layers, 9:43886 (BA;NL) 
Solidification 
Ultra-high speed solidification and crystal growth in transiently 
molten semiconductor layers, 9:43886 (BA;NL) 
Zone Melting 
Ultra-high speed solidification and crystal growth in transiently 
molten semiconductor layers, 9:43886 (BA;NL) 
GERMANIUM ALLOYS 
Grain Growth 
Characteristic study of the superconducting phase in the 
niobium-aluminum-germanium system, 9:43861 (J;US) 
Microstructure 
Characteristic study of the superconducting phase in the 
niobium-aluminum-germanium system, 9:43861 (J;US) 
Superconductivity 
Formation of superconductive Al(GeSi) alloys by low 
temperature laser quenching methods, 9:43827 (R;US) 
Thermodynamics 
Substrate latent heat effects in the calculations for pulsed laser 
irradiated thin films, 9:43880 (BA;NL) 
Zone Melting 
Substrate latent heat effects in the calculations for pulsed laser 
irradiated thin films, 9:43880 (BA;NL) 
GERMANIUM DETECTORS 
See GE SEMICONDUCTOR DETECTORS 
GERMANY (FEDERAL REPUBLIC) 
See FEDERAL REPUBLIC OF GERMANY 
GERMS (MICROORGANISMS) 
See MICROORGANISMS 
GIANT CELLS 
See TUMOR CELLS 
GIANT RESONANCE 
Excitation of giant resonances in pion charge-exchange 
reactions, 9:45090 (R;US) 
Nuclear Molecules 
Structure of giant nuclear molecules, 9:45082 (R;DE) 
GIANT STARS 
See also SUPERGIANT STARS 
Balmer Lines 
Consequences of a chromospheric temperature gradient on the 
width of H Alpha in late-type giants, 9:44864 (R;US) 
Emission Spectra 
Measurements of chromospheric densities and geometrical 
extensions of late-type giant and super-giant stars, 9:44830 
(R;US) 
Stellar Atmospheres 
Consequences of a chromospheric temperature gradient on the 
width of H Alpha in late-type giants, 9:44864 (R;US) 
GKT PROCESS 
Fuel Feeding Systems 
GKT unlimited rights data: GKT review and engineering 
report, 9:42574 (R;US) 
Specifications 
6000 TPD SRC-I Demonstration Plant Gas Systems. Volume 
2. GKT unlimited rights design baseline package, 9:42582 
(R;US) 
GLACIERS 
Dynamics 
Surging as a potential response of ice sheets to CO2-induced 
changes in the polar environment (SPICAE). Progress 
report, January 1-August 31, 1984, 9:44533 (R;US) 
Hydroelectric Power 
Glaciological studies in Johan Dahl Land 1982 (Greenland), 
9:44583 (R;DK;In Danish) 
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Glaciological explorations Frederkishaab/Pamiut 1982, 9:43083 
(R;DK;In Danish) 
Melting 
Satellite data as a tool, to study the Inland Ice region in 
connection with hydroelectric projects, 9:43081 (R;DK;In 
Danish) 
Temperature Effects 
Surging as a potential response of ice sheets to CO2-induced 
changes in the polar environment (SPICAE). Progress 
report, January 1-August 31, 1984, 9:44533 (R;US) 
GLUCOSE 
Metabolism 
Study of the metabolism of '°C labeled substrates by °C 
NMR spectroscopy of intact cells, tissues, and organs, 
9:44618 (J;US) 
GLUEBALLS 
Mass Spectra 
Glueball spectroscopy from strong coupling expansions in 
Hamiltonian lattice QCD, 9:45004 (R;DE) 
GLUONIUM 
See GLUEBALLS 
GLUTAMIC ACID 
Metabolism 
Study of the metabolism of °C labeled substrates by 14°C 
NMR spectroscopy of intact cells, tissues, and organs, 
9:44618 (J;US) 
GLYCINE 


jochemistry 
Effects of unilateral nephrectomy on erythrocytosis and 
arteriosclerosis induced in rats by intrarenal injection of 
nickel subsulfide, 9:44733 (J;DE) 
GLYCINE HISPIDA 
Mycorrhizas 
Basis for the competitiveness of rhizobium japonicum in 
nodulation of soybean. Final progress report, 9:44638 (R;US) 
GLYCOCOLL 
See GLYCINE 
GLYCOSYL HYDROLASES 
Code number 3.2. 
Biosynthesis 
Effect of strong promoters on the cloning in Escherichia coli 
of DNA fragments from Streptococcus pneumoniae, 9:44614 
(J;NL) 
GOATS 
Hemorrhage 
Hemorrhagic manifestations in semi-lathally radiated 
experimental goats, 9:44666 (RA;AT) 
Sublethal Irradiation 
Hemorrhagic manifestations in semi-lathally radiated 
experimental goats, 9:44666 (RA;AT) 
GOBAR GAS 
See METHANE 
GOLD 
Charged-Particle Transport 
Undergraduate a-particle time-of-flight experiment for 
determining the mean excitation energy for electronic 
stopping power of Al, Cu, Ag, and Au, 9:45113 (J;US) 
Electron Reactions 
Measurements of the A dependence of deep-inelastic electron 
scattering from nuclei, 9:44995 (J;US) 
Gettering 
Gettering of impurities by incoherent light annealed porous 
silicon, 9:43931 (BA;NL) 
Natural Radioactivity 
Natural radioactivity of some metals and ceramics, 9:44745 
(RA;AT) 
GOLD 197 TARGET 
Nickel 58 Reactions 
Energy division in damped reactions, 9:45063 (J;US) 
GOLD ALLOYS 
Thermodynamics 
Substrate latent heat effects in the calculations for pulsed laser 
irradiated thin films, 9:43880 (BA;NL) 
Zone Melting 
Substrate latent heat effects in the calculations for pulsed laser 
irradiated thin films, 9:43880 (BA;NL) 
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GOLD IONS 
Inner-Shell Ionization 
Delta electron emission in the superheavy systems I-Pb, I-U 
and Au-U, 9:44927 (R;DE) 
Ion-Atom Collisions 
Correlated two-electron effects in highly charged ion-atom 
collisions: Transfer ionization and transfer excitation in 20- 
MeV Au!* +He collisions, 9:44957 (J;US) 
Delta electron emission in the superheavy systems I-Pb, I-U 
and Au-U, 9:44927 (R;DE) 
GRAIN ALCOHOL 
See ETHANOL 
GRAIN BOUNDARIES 
Electrical Properties 
Characterization of bicrystal grain boundary properties using 
device structures, 9:43110 (R;US) 
GRAND UNIFIED THEORY 
Family problems, 9:45030 (R;US) 
Gauge theories and their unification, 9:45037 (J;US) 
Grand unified theories and the origin of the baryon 
asymmetry, 9:44889 (J;US) 
GRANITES 
Hydraulic Conductivity 
Evaluation of the geological, geophysical and hydrogeological 
conditions at Fjaellveden, 9:44752 (R;SE) 
GRANULOCYTES 
See LEUKOCYTES 
GRAPHITE 
Chemical Reaction Kinetics 
Kinetics of the graphite/oxygen reaction in the in-pore 
diffusion controlled regime. Pt. 1, 9:43388 (R;DE;In 
German) 
Compatibility 
Metallographic evaluation of the reactions between boronated 
graphite and Fe-Ni-Cr alloys, 9:43824 (R;US) 
Corrosion 
Kinetics of the graphite/oxygen reaction in the in-pore 
diffusion controlled regime. Pt. 1, 9:43388 (R;DE;In 
German) 
Neutron Diffraction 
Inelastic neutron scattering from low-frequency (00q) 
longitudinal lattice modes in graphite-SbCl; intercalation 
compounds, 9:44001 (J;US) 
Order-Disorder Transformations 
Stage order, disorder, and phase transitions in intercalation 
compounds, 9:45138 (J;US) 
Permeability 
Diffusion of molybdenum through H-451 graphite, 9:43262 
(J;US) 
Photon Transport 
X-ray absorption in perfect crystals, 9:45104 (R;US) 
Quantitative Chemical Analysis 
Investigation of the use of discharge gases such as air, N2, Ox, 
Ar, He in laser localized emission-spectroscopic analysis of 
graphitic materials, 9:44021 (R;DE;In German) 
Thermodynamic Properties 
Reaction calorimetry for coal chemistry and catalysis. Annual 
report, August 1, 1983-July 30, 1984 (Heats of immersion), 
9:42636 (R;US) 
GRAPHITE MODERATOR 
See GRAPHITE 
GRASS 
Species Diversity 
Response of ‘Carex’-dominated wetlands to altered temperature 
and flooding patterns: Wisconsin power plant impact study, 
9:44577 (R;US) 
GRAVITATION 
De Sitter Group 
Geometrical theory of spin motion, 9:45140 (R;US) 
Monopoles 
Finite energy electric monopoles in an extended theory of 
gravitation, 9:45146 (J;US) 
GREAT BRITAIN 
See UNITED KINGDOM 
GREEN OIL 
See SHALE OIL FRACTIONS 


GROUND SOURCE HEAT PUMPS 
Performance Testing 


GREENHOUSE EFFECT 
Seasonal climate scenarios for Europe and North America in a 
high-CO., warmer world, 9:44481 (R;US) 
Global Aspects 
The ‘greenhouse’ effect: reason and reality considered, 9:43530 
(J;GB) 
GREENHOUSES 
See also ATTACHED GREENHOUSES 
Energy Conservation 
Energy consumption in greenhouses, 9:43726 (R;NO;In 
Norwegian) 
Energy Consumption 
Energy consumption in greenhouses, 9:43726 (R;NO;In 
Norwegian) 
Heat Pumps 
Energy consumption in greenhouses, 9:43726 (R;NO;In 
Norwegian) 


Specifications for a solar greenhouse at Indiana University 

East, Richmond, Indiana, 9:43146 (R;US) 
GREENLAND 
Economic Development 

Kvanefjeld uranium project. Socio-economic evaluation, 

9:42947 (R;DK;In Danish) 
Feed Materials Plants 

Preliminary environmental impact statement for the Kvanefjeld 

uranium mine, 9:42991 (R;DK) 
Hydroelectric Power 
Glaciological explorations Frederkishaab/Pamiut 1982, 9:43083 
(R;DK;In Danish) 
Meteorology 
Meteorological measurements at Kvanefjeld in the period 
September 1979 - March 1983, 9:44527 (R;DK) 
Uranium Deposits 

Kvanefjeld uranium project. Main report, 9:42924 (R;DK;In 
Danish) 

Preliminary mining assessment of the uranium resource at 
Kvanefjeld, the Ilimaussaq Intrusion, South Greenland, 
9:42923 (R;DK) 

Uranium Mines 

Preliminary environmental impact statement for the Kvanefjeld 

uranium mine, 9:42991 (R;DK) 
Uranium Ores 

Kvanefjeld uranium project. Socio-economic evaluation, 
9:42947 (R;DK;In Danish) 

Kvanefjeld uranium project. Infrastructure, 9:42948 (R;DK;In 
Danish) 

Preliminary pit slope stability study Kvanefjeld, South 
Greenland, 9:42922 (R;DK) 

GRINDING MACHINES 
Design 

Performance and scale-up of the Szego mill for coal-slurry 

fuels preparation, 9:42730 (RA;US) 
P 

Performance and scale-up of the Szego mill for coal-slurry 

fuels preparation, 9:42730 (RA;US) 
GROUND SOURCE HEAT PUMPS 

Groundwater heat pump systems. Pt. 3. Practical experience 
with groundwater heat pump systems, 9:43620 (R;DK;In 
Danish) 


Groundwater heat pump systems. Pt. 5. Designing and 
dimensioning. Construction, 9:43619 (R;DK;In Danish) 
Environmental Effects 
Surface earth heating for 30 residential units on Solleroen. 
Assessment and comparison with group and district heating 
areas, 9:43597 (R;SE;In Swedish) 
Field Tests 
HVAC and water heating system field test experiences at the 
Tennessee Energy Conservation in Housing (TECH) 
complex, 9:43604 (R;US) 
Performance Testing 
Groundwater heat pump systems. Pt. 1. Groundwater heat 
pumps - a concise information, 9:43627 (R;DK;In Danish) 





GROUND SUBSIDENCE 
Corrosive Effects 


GROUND SUBSIDENCE 
Analysis of the performance of the M-6 area of the Tia Juana 
Field, Venezuela, under primary, steam-soak, and steamdrive 
conditions, 9:42856 (J;US) 
GROUND WATER 
Corrosive Effects 
Irradiation-corrosion evaluation of metals for nuclear waste 
package applications in Grande Ronde basalt groundwater, 
9:42970 (R;US) 
Mathematical Models 
Groundwater model parameter estimation using a stochastic- 
convective approach, 9:44554 (R;US) 
Model calculation of the groundwater flow at Finnsjoen, 
Fjaellveden, Gideaa and Kamlunge, 9:42976 (R;SE) 
Radiation Monitoring 
Environmental monitoring at the Savannah River Plant. 
Annual report, 1980, 9:44538 (R;US) 
Environmental monitoring at the Savannah River Plant. 
Annual report, 1982, 9:44539 (R;US) 
Radionuclide Migration 
Preliminary upper-bound consequence analysis for a waste 
repository at Yucca Mountain, Nevada, 9:42995 (R;US) 
Sorption of radionuclides from spent fuel in crystalline rocks, 
9:42980 (R;FI;In Finnish) 
Redox Potential 
Redox conditions in groundwaters from Svartboberget, 
Gideaa, Fjaellveden and Kamlunge, 9:42975 (R;SE) 
GROUNDWATER RECHARGE 
See RECHARGE 
GROUND-WATER RESERVES 
See AQUIFERS 
GUARDS 
See SECURITY PERSONNEL 
GUATEMALA 
Energy Policy 
Guatemala - energy situation 1982, 9:43507 (R;DE;In German) 
Power Generation 
Guatemala - energy situation 1982, 9:43507 (R;DE;In German) 
GUIDANCE (ELECTRONIC) 
See ELECTRONIC GUIDANCE 
GUIDING-CENTER APPROXIMATION 
Modifications 
Relativistic ponderomotive Hamiltonian, 9:45177 (J;US) 
GUINEA PIGS 
Hematology 
Erythropoietin-mediated erythrocytosis in rodents after 
intrarenal injection of nickel subsulfide, 9:44732 (J;US) 
GULF OF MEXICO 
Geothermal Exploration 
The outlook for geopressured-geothermal energy and 
associated natural gas, 9:43180 (J;US) 
Resource Assessment 
US Geological Survey program of offshore resource and 
geoenvironmental studies, Atlantic-Gulf of Mexico region, 
from September 1, 1976 to December 31, 1978, 9:43537 
(R;US) 
GYROCONS 


S-band microwave generation with sperical gyrocons, 9:43141 
(J;US) 
GYROTRONS 
See MICROWAVE AMPLIFIERS 


H 


HADRON-HADRON INTERACTIONS 
Particle Production 
Production of very massive Higgs bosons, 9:45012 (J;NL) 
HADRONS 
See also BARYONS 
MESONS 
Particle Production 
Charged hadron production in e* e~ annihilation at 29 GeV, 
9:44996 (J;US) 
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Results on hadronic events from the MAC detector at PEP. I. 
Direct photon production. II. Precision R measurement and 
energy-energy correlations, 9:44994 (R;US) 

HAEMOPHILUS 


Plasmid cloning vehicle for Haemophilus influenzae and 
Escherichia coli, 9:44612 (J;US) 
HAFNIUM 176 TARGET 
Argon 40 Reactions 
Production of heavy nuclei in “°Ar-induced fusion reactions, 
9:45075 (R;DE;In German) 
HAFNIUM 177 TARGET 
Argon 40 Reactions 
Production of heavy nuclei in “°Ar-induced fusion reactions, 
9:45075 (R;DE;In German) 
HAFNIUM 178 TARGET 
Argon 40 Reactions 
Production of heavy nuclei in “°Ar-induced fusion reactions, 
9:45075 (R;DE;In German) 
HAFNIUM 179 TARGET 
Argon 40 Reactions 
Production of heavy nuclei in *°Ar-induced fusion reactions, 
9:45075 (R;DE;In German) 
HAFNIUM 180 TARGET 
Argon 40 Reactions 
Production of heavy nuclei in “°Ar-induced fusion reactions, 
9:45075 (R;DE;In German) 
HAIR 
Chemical Analysis 
Concentration of heavy metals in human hair as a function of 
an industrial lead exposure, 9:44723 (R;DE;In German) 
HALDEN HEAVY BOILING WATER REACTOR 
See HBWR REACTOR 
HALL GENERATORS 
See MHD GENERATORS 
HAMILTON OPERATORS 
See HAMILTONIANS 
HAMILTONIANS 
Relativistic ponderomotive Hamiltonian, 9:45177 (J;US) 
HAMSTERS 
Hematology 
Erythropoietin-mediated erythrocytosis in rodents after 
intrarenal injection of nickel subsulfide, 9:44732 (J;US) 
HANDICAPPED PEOPLE 
Transportation Systems 
Handicapped people and transportation sector - measures and 
possibilities for integration, 9:43688 (RA;DE;In German) 
HANDLING (DATA) 
See DATA PROCESSING 
HANDLING (MATERIALS) 
See MATERIALS HANDLING 
HANDLING (WASTES) 
See WASTE MANAGEMENT 
HANFORD ATOMIC PRODUCTS OPERATION 
See HAPO 
HANFORD ENGINEERING DEVELOPMENT LABORATORY 
Fuel Fabrication Plants 
Prediction of dose and field mapping around a shielded 
plutonium fuel fabrication glovebox, 9:43345 (R;US) 
Fuel Reprocessing Plants 
Breeder Reprocessing Engineering Test, 9:43343 (R;US) 
HAPO 
Criticality 
Criticality safety audits and subsequent action response 
program at Rockwell Hanford Operations, 9:43016 (J;US) 
Inspection 
Criticality safety audits and subsequent action response 
program at Rockwell Hanford Operations, 9:43016 (J;US) 
HAULAGE EQUIPMENT 
See also CONVEYORS 
Alarm Systems 
Radio wave-transponder collision protection system, 9:42676 
(RA;US) 
Stability indicators for front-end loaders, 9:42682 (RA;US) 
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Fire Extinguishers 
Fire suppressants for mobile mining equipment, 9:42671 

(RA;US) 

Five automatic fire protection systems for mobile mining 
equipment: their design and inmine reliability testing, 9:42670 
(RA;US) 

Improved fire protection systems for mobile mining equipment, 
9:42669 (RA;US) 

Safety Engineering 
Large ROPS and operator restraint device research, 9:42679 
(RA;US) 
Radio wave-transponder collision protection system, 9:42676 
(RA;US) 
Safety in the use and maintenance of large mobile surface 
mining equipment, 9:42674 (R;US) 
Solving the problem of getting on and off large surface mining 
equipment, 9:42675 (RA;US) 

Stability 
Stability indicators for front-end loaders, 9:42682 (RA;US) 

HAZARDOUS MATERIALS 
Not for radioactive materials. 

Materials 
Environmental and health implications of chemical wastes 

during decommissioning operations, 9:43023 (J;US) 

Waste Management 
Hazardous waste management needs assessment. Project 

summary report to the Tennessee Valley Authority, 9:43529 
(R;US) 
Hazardous waste management needs assessment, 9:44588 
(R;US) 
HBWR REACTOR 
Fission Product Release 
Effects of burnup on fission product release and implications 
for severe fuel damage events, 9:43367 (R;US) 
HCDA 
See REACTOR CORE DISRUPTION 
H-COAL PROCESS 

Economic Analysis 

Cost of liquid fuels from coal - Part IV: products from direct 
liquefaction processes, 9:42593 (R;GB) 
8077 


See NICKEL BASE ALLOYS 


See HEAVY WATER 
HEALTH PHYSICS 
See RADIATION PROTECTION 

HEART 

Radionuclide Kinetics 

Nuclear medicine progress report for quarter ending March 31, 
1984, 9:44694 (R;US) 

HEAT DISSIPATION 


See DIFFUSION 
THERMAL EFFLUENTS 


HEAT ENGINES 


See also INTERNAL COMBUSTION ENGINES 
STIRLING ENGINES 


Materials 
Fossil Energy Materials Program plan for fiscal years 1983- 
1987, 9:42556 (R;US) 
HEAT EXCHANGERS 
Acoustic Monitoring 
Acoustic imaging in a water filled metallic pipe, 9:43312 
(R;US) 


Solubilities of heavy fossil fuels in compressed gases. 
Calculation of dew points in tar-containing gas streams, 
9:42649 (J;US) 

Eddy Current Testing 

TVA’s program for in-service inspection of heat exchanger 
tubes and tube supports at nuclear power plants, 9:43236 
(R;US) 

Fouling. 

Fouling of convective heat exchangers in an MHD steam 

plant, 9:43574 (J;US) 
In-Service Inspection 

TVA’'s program for in-service inspection of heat exchanger 
tubes and tube supports at nuclear power plants, 9:43236 
(R;US) 


Materials 
Fossil Energy Materials Program plan for fiscal years 1983- 
1987, 9:42556 (R;US) 
Nonmetallic heat exchangers: a survey of current and potential 
designs for dry-cooling systems. Final report, 9:43207 (R;US) 
Performance 
Performance of the main exhaust gas heat exchanger status 
report, August 1983, 9:44245 (R;US) 
HEAT PIPES 
Computerized Simulation 
User’s manual for thermal analysis program of axially grooved 
heat pipe (HTGAP), 9:44204 (R;US) 


Titanium-potassium heat pipe corrosion studies, 9:43848 (R;US) 
Radiant Heat Transfer 
Radiant heating tests of several liquid metal heat-pipe sandwich 
panels, 9:44205 (R;US) 
Temperature Distribution 
User’s manual for thermal analysis program of axially grooved 
heat pipe (HTGAP), 9:44204 (R;US) 
HEAT PUMPS 
See also AIR SOURCE HEAT PUMPS 
GROUND SOURCE HEAT PUMPS 
SOLAR-ASSISTED HEAT PUMPS 
WATER SOURCE HEAT PUMPS 
Electricity-driven heat pump, 9:43636 (R;CH;In German) 
Absorption Refrigeration Cycle 
Computerized simulation of periodic absorption heat pumps, 
9:43596 (R;DE;In German) 
Computerized Simulation 
Computerized simulation of periodic absorption heat pumps, 
9:43596 (R;DE;In German) 
Numerical analysis of a kinematic Stirling-cycle heat pump for 
space conditioning applications, 9:43600 (R;US) 
Economic Analysis 
Heat pumps and waste heat utilization, 9:43729 (RA;DE;In 
German) 
Efficiency 
Investigation of an ejector heat pump by analytical methods, 
9:43628 (R;US) 
Energy Demand 
Heat pumps and waste heat utilization, 9:43729 (RA;DE;In 
German) 
Feasibility Studies 
Federal Construction Board and the several years lasting 
investment progiam for growth and environmental 
provision, 9:43156 (RA;DE;In German) 
Performance 
Utilization of solar energy in state-owned buildings in Berlin, 
9:43152 (R;DE;In German) 
Stirling Cycle 
Numerical analysis of a kinematic Stirling-cycle heat pump for 
space conditioning applications, $:43600 (R;US) 


Heat pumps and waste heat utilization, 9:43729 (RA;DE;In 
German) 
Uses 
Vacuum-heat pump drying. Final report, 9:43716 (R;US) 
HEAT RECOVERY EQUIPMENT 
Waste water heat recovery appliance. Final report, 9:43715 
(R;US) 
Cost 
Heat recovery from sewage effluent. A feasibility study for 
Valla Hospital, Linkoeping, 9:43598 (R;SE;In Swedish) 
Materials 
Fossil Energy Materials Program plan for fiscal years 1983- 
1987, 9:42556 (R;US) 
Performance 
Evaluation of selected advanced heat exchangers for waste 
heat recuperation of high temperature streams, 9:43717 
(R;US) 
HEAT SOURCES (RADIOISOTOPE) 
See RADIOISOTOPE HEAT SOURCES 
HEAT STORAGE 
See also SENSIBLE HEAT STORAGE 





HEAT STORAGE 
Storage Facilities 


Storage Facilities 
Design, construction and test of a heat-insulated pit-type heat 
store containing 30,000 cum hot water at temperatures 90 C. 
Final Report, Apr. 1981, 9:43485 (R;DE;In German) 
HEATED EFFLUENTS 
See THERMAL EFFLUENTS 
HEATER OIL 
See HEATING OILS 
HEATERS 
See also WATER HEATERS 


Full-scale cold-flow modelling of the SRC-I slurry fired heater 
at Creare, Inc.: gas density and liquid rheology studies and 
overall data analysis, 9:42579 (R;US) 

Data 


Effect of gas density and liquid rheology on slug flow 
characteristics for fired heater: experiments and analysis, 
9:42580 (RA;US) 

Fiuid Mechanics 

Effect of gas density and liquid rheology on slug flow 
characteristics for fired heater: experiments and analysis, 
9:42580 (RA;US) 

Full-scale cold-flow modelling of the SRC-I slurry fired heater 
at Creare, Inc.: gas density and liquid rheology studies and 
overall data analysis, 9:42579 (R;US) 

Hydrodynamics and heat transfer related to coal liquefaction 
preheaters, 9:42585 (R;US) 

Functional Models 

Full-scale cold-flow modelling of the SRC-I slurry fired heater 
at Creare, Inc.: gas density and liquid rheology studies and 
overall data analysis, 9:42579 (R;US) 

Heat Transfer 

Hydrodynamics and heat transfer related to coal liquefaction 

preheaters, 9:42585 (R;US) 
Retrofitting 

TRW coal combustor for retrofit applications, 9:43205 

(RA;US) 
HEATING OILS 

State of Connecticut middle distillate monitoring program. 
Report for the period May 1981 to May 1982, 9:42875 
(R;US) 

HEATING SYSTEMS 
See also GEOTHERMAL HEATING SYSTEMS 
SOLAR HEATING SYSTEMS 
Adjustments 

Control and balancing of larger heating systems, 9:43639 

(R;DK;In Danish) 
Control Systems 

Control and balancing of larger heating systems, 9:43639 

(R;DK;In Danish) 
Energy Consumption 

Documentation of the Pacific Northwest nonresidential 
buildings feasibility survey. Volume II. Equipment 
characteristics, 9:43615 (R;US) 

HEAVY FUELS 
See RESIDUAL FUELS 
HEAVY ION ACCELERATORS 
Includes combined accelerator types for heavy ion acceleration. 
See also UNILAC 
Quadrupole Linacs 
Experimental results with a very-heavy-ion RFQ accelerating 
structure at GSI, 9:44266 (R;DE) 
HEAVY ION REACTIONS 
See also ARGON 40 REACTIONS 

BORON 10 REACTIONS 
CALCIUM 40 REACTIONS 
CALCIUM 48 REACTIONS 
CARBON 12 REACTIONS 
MAGNESIUM 26 REACTIONS 
NEON 20 REACTIONS 
NICKEL 58 REACTIONS 
NIOBIUM 93 REACTIONS 
NITROGEN 14 REACTIONS 
OXYGEN 16 REACTIONS 


SULFUR 32 REACTIONS 
ZIRCONIUM 90 REACTIONS 


Boltzmann Equation 
Quantum theory of nonequilibrium processes II. Application to 
nuclear collisions, 9:45098 (J;US) 
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Fusion Reactions 
What can we learn from heavy-ion sub-barrier fusion excitation 
functions, 9:45093 (R;US) 
GeV Range 10-100 
New experiments on relativistic heavy ions, 9:44376 (RA;SU) 
Multiple Production 
Dependence of the average transverse momentum on the 
multiplicities in nucleus-nucleus collisions, 9:45015 (J;US) 
Nuclear Reaction Kinetics 
Dynamical aspects of intermediate energy nucleus-nucleus 
collisions, 9:45088 (R;DE) 
Quantum theory of nonequilibrium processes II. Application to 
nuclear collisions, 9:45098 (J;US) 
Particle Identification 
New experiments on relativistic heavy ions, 9:44376 (RA;SU) 
Plastic Scintillation Detectors 
New experiments on relativistic heavy ions, 9:44376 (RA;SU) 
Streamer Spark Chambers 
New experiments on relativistic heavy ions, 9:44376 (RA;SU) 
HEAVY IONS 
Whenever possible use one of the more specific terms listed under 
ION BEAMS. 
Stopping Power 
Neon transport in selected organic composites, 9:45109 (R;US) 
HEAVY LIQUID BUBBLE CHAMBERS 
Method for selecting interactions on carbon during propane 
chamber irradiation by light nuclei, 9:44368 (R;SU;In 
Russian) 
HEAVY NUCLEI 
For nuclei from mass 181 upwards. 


See also ACTINIDE NUCLEI 
IRIDIUM 192 
LEAD 204 
LEAD 206 
LEAD 208 
LEAD 210 
MERCURY 203 
POLONIUM 210 
RADIUM 225 
RADON 220 
THALLIUM 208 
TUNGSTEN 185 


Giant Resonance 
Structure of giant nuclear molecules, 9:45082 (R;DE) 
HEAVY OILS 
See PETROLEUM 
HEAVY WATER 
Photolysis 
UV laser photodissociation of molecular ions, 9:44065 (J;US) 
Scattering 
Experimental determination of heavy water scattering law as 
function of temperature, 9:43303 (R;RO) 
Spectroscopy 
Experimental determination of heavy water scattering law as 
function of temperature, 9:43303 (R;RO) 
HEAVY WATER COOLANT 
See HEAVY WATER 
HEAVY WATER COOLED REACTORS 


See also HFBR REACTOR 
NRU REACTOR 


Reactor Cooling Systems 
Simple method for assessing of tritium content in reactor 
cooling water, 9:43333 (RA;AT) 
HEAVY WATER MODERATOR 
See HEAVY WATER 
HELIOSTATS 
Installation 
10 MWe Solar Pilot Plant heliostat installation instructions, 
9:43131 (R;US) 
Testing 
10 MWe solar thermal central receiver pilot plant. Collector 
subsystem functional test plan, 9:43133 (R;US) 
10 MWe solar pilot plant. Collector subsystem integrated 
acceptance test plan, 9:43134 (R;US) 
HELIUM 
Charged-Particle Transport 
Intermediate energy proton stopping power for hydrogen 
molecules and monoatomic helium gas, 9:45106 (R;US) 
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Theoretical model for calculation of molecular stopping 
power, 9:45108 (R;US) 
Electron Reactions 
Measurements of the A di of deep-inelastic electron 
scattering from nuclei, 9:44995 (J;US) 
Inelastic Scattering 
Explanation of the anomalous peak observed in He-atom 
scattering from Ag(111), 9:44958 (J;US) 
Ion-Atom Collisions 
Correlated two-electron effects in highly charged ion-atom 
collisions: Transfer ionization and transfer excitation in 20- 
MeV Au'* VHe collisions, 9:44957 (J;US) 
Effect of collision energy and vibrational excitation on 
endothermic ion-molecule reactions, 9:44931 (R;US) 
Superfluidity 
Report on superfluid helium flow through porous plugs for 
space science applications, 9:44969 (R;US) 
HELIUM 3 REACTIONS 
Thermonuclear Reactions 
Fusion reaction measurements in the Princeton Large 
Tokamak, 9:45197 (BA:NL) 
HELIUM 3 TARGET 
Pion Minus Reactions 
Test of charge symmetry in 7* and 7 elastic scattering on 
tritium and *He, 9:45045 (J;US) 
Pion Plus Reactions 
Test of charge symmetry in 7* and 7 elastic scattering on 
tritium and *He, 9:45045 (J;US) 
Pion Reactions 
Experiments on the nuclear interactions of pions. Progress 
report, 9:45051 (R;US) 
HELIUM 4 
See also HELIUM II 
Energy-Level Transitions 
Search for a light scalar boson emitted in nuclear decay, 
9:45020 (J;US) 
Hypernuclei 
Binding energies of hypernuclei and three-body ANN forces, 
9:45018 (J;US) 
HELIUM 4 REACTIONS 
See ALPHA REACTIONS 
HELIUM 4 TARGET 
Deuteron Reactions 
Charged-particle elastic cross sections, 9:45049 (BA;NL) 
Pion Reactions 
Experiments on the nuclear interactions of pions. Progress 
report, 9:45051 (R;US) 
Triton Reactions 
Charged-particle elastic cross sections, 9:45049 (BA;NL) 
HELIUM 5 
Hypernuclei 
Binding energies of hypernuclei and three-body ANN forces, 
9:45018 (J;US) 
HELIUM II 
The phase of liquid helium-4 which is stable at temperatures 
between absolute zero and the lambda point (about 2.2 K). 
Bose-Einstein Condensation 
Momentum distributions in superfluid helium: bose condensate 
fraction, 9:44962 (R;US) 
Heat Transfer 
Heat transfer through He II in a 9.6 m long 35 mm ID tube, 
9:44201 (R;US) 
Momentum Transfer 
Momentum distributions in superfluid helium: bose condensate 
fraction, 9:44962 (R;US) 
Shock Waves 
Nonlinear interactions in the fluid mechanics of helium II, 
9:44977 (BA;US) 
HELIUM IONS 
Diffusion 
He** transport in the PDX tokamak, 9:45189 (J;US) 
Distribution 
He** transport in the PDX tokamak, 9:45189 (J;US) 
HEMATOPOIETIC SYSTEM 
See also BONE MARROW 


Equilibrium 


Biological Radiation Effects 
Effects of stimulators haematopoiesis at total single and 
fractional irradiation in experimental conditions, 9:44667 
(RA;AT) 
HEMOPHILUS 
See HAEMOPHILUS 
HEMORRHAGE 
Radioinduction 
Hemorrhagic manifestations in semi-lathally radiated 
experimental goats, 9:44666 (RA;AT) 
HEPATOCYTES 
See LIVER CELLS 
HEXADECANE 
Solvent Properties 
Fischer-Tropsch synthesis in slurry reactor systems. Quarterly 
report, May 1, 1984-July 31, 1984, 9:43068 (R;US) 
HEXANOIC ACID 
Response Modifying Factors 
Radiation effects on the fibrinolytic system and their relation 
to hemorrhagic diathesis and increased endothelial 
permeability, 9:44656 (R;US) 
HFBR REACTOR 
Reactor Experimental Facilities 
TRISTAN: a handbook, 9:43337 (R;US) 
HFIR REACTOR 
Irradiation Devices 
Irradiation facilities at Oak Ridge National Laboratory, 9:43338 
(R;US) 
HGI2 SEMICONDUCTOR DETECTORS 
Carrier Mobility 
Mobility and trapping time measurements in Hgle, 9:44341 
(R;US) 
Trapping 
Mobility and trapping time measurements in Hgl, 9:44341 
(R;US) 
HIGGS BOSONS 
Report of the PSSC Theory Group, 9:44980 (R;US) 
Particle Identification 
Search for a light scalar boson emitted in nuclear decay, 
9:45020 (J;US) 
Particle Production 
Production of very massive Higgs bosons, 9:45012 (J;NL) 
HIGH ALTITUDE (STRATOSPHERE) 
See STRATOSPHERE 
HIGH ENERGY PHYSICS 
Use only for articles of a very broad nature such as an annual 
research program, etc. 


15. International school on high energy physics for young 
scientists, 9:44978 (R;SU) 
Research Programs 
NORDITA report 1981, 9:44875 (R;DK;In Danish) 
Report on the results of research and development work 1983, 
9:44991 (R;DE;In German) 
HIGH ENERGY RADIOTHERAPY 


See RADIOTHERAPY 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH FLUX ISOTOPE REACTOR 
See HFIR REACTOR 
HIGH SPIN STATES 
Gamma Spectroscopy 
Spectroscopy of the highest-spin states, 9:45077 (R;US) 
HIGH TEMPERATURE GAS COOLED AND GRAPHITE 
See HTGR TYPE REACTORS 
HIGH-BETA PLASMA 
Beta from 0.1 to 1. 
Equilibrium 
Three-dimensional stellarator equilibria by iteration, 9:45175 
G;US) 
HIGH-FREQUENCY HEATING 
See also ECR HEATING 
ICR HEATING 
LOWER HYBRID HEATING 


Use of copper in RF heating systems, 9:45237 (RA;US) 





HIGH-FREQUENCY HEATING 
Computerized Simulation 


Computerized Simulation 
Ray tracing studies of microwave heating of the annulus in 
EBT-I, 9:45219 (BA;GB) 
HIGH-LEVEL RADIOACTIVE WASTES 


Defense High-Level Waste Leaching Mechanisms Program. 
Final report, 9:42994 (R;US) 
HIGH-PURITY GE DETECTORS 
Calibration 
Calibration of a large hyperpure germanium detector array for 
actinide lung counting with a tissue-equivalent torso 
phantom, 9:44412 (R;US) 
Efficiency 
An array of germanium detectors for nuclear safeguards, 
9:43041 (J;US) 
Resolution 
An array of germanium detectors for nuclear safeguards, 
9:43041 (J;US) 
HIGH-TEMPERATURE FUEL CELLS 
See also MOLTEN CARBONATE FUEL CELLS 


Solid oxide fuel cell power generation system. The status of 
the cell technology, 9:43582 (R;US) 
Fabrication 
High-temperature, solid oxide electrolyte fuel cell power 
generation system. Quarterly report, September 1, 1980- 
November 30, 1980, 9:43581 (R;US) 


High-temperature, solid oxide electrolyte fuel cell power 
generation system. Quarterly report, September 1, 1980- 
November 30, 1980, 9:43581 (R;US) 

Materials for high-temperature fuel cells, 9:43580 (R;US) 

Performance Testing 

High-temperature, solid oxide electrolyte fuel cell power 
generation system. Quarterly report, September 1, 1980- 
November 30, 1980, 9:43581 (R;US) 

Solid oxide fuel cell power generation system. The status of 
the cell technology, 9:43582 (R;US) 

HIGH-VOLTAGE PULSE GENERATORS 
Fabrication 
80-MW photoconductor power switch, 9:44241 (J;US) 
Power Transmission Lines 
Cathode plasma formation in magnetically insulated 
transmission lines, 9:44317 (R;US) 
Switches 
80-MW photoconductor power switch, 9:44241 (J;US) 
HIGHWAYS 
See ROADS 
HISTIDINE 
Biochemistry 

Effects of unilateral nephrectomy on erythrocytosis and 
arteriosclerosis induced in rats by intrarenal injection of 
nickel subsulfide, 9:44733 (J;DE) 

HO2 
See HYDROPEROXY RADICALS 
HOG FUEL 
See WOOD WASTES 
HOLMIUM 165 TARGET 
Argon 40 Reactions 

Production of heavy nuclei in “°Ar-induced fusion reactions, 

9:45075 (R;DE;In German) 
Muon Reactions 

Nuclear moments and nuclear structure. Annual progress 

report, September 1, 1983-July 31, 1984, 9:45050 (R;US) 
HOMOGENEOUS PLASMA 
Langmuir Frequency 

Excitation of the plasma waves in the laser beat wave 

accelerator, 9:45172 (J;US) 
Laser Radiation 

Excitation of the plasma waves in the laser beat wave 

accelerator, 9:45172 (J;US) 
Plasma Waves 

Excitation of the plasma waves in the laser beat wave 

accelerator, 9:45172 (J;US) 
Relativistic Range 

Excitation of the plasma waves in the laser beat wave 

accelerator, 9:45172 (J;US) 
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HOSPITALS 
Cogeneration 

Preliminary assessment of decentralized, small cogeneration 

equipment for Navy shore bases, 9:43541 (R;US) 
Energy Conservation 

Institutional manager's guide to energy conservation, 9:43611 

(R;US) 
Space Heating 
Heat recovery from sewage effluent. A feasibility study for 
Valla Hospital, Linkoeping, 9:43598 (R;SE;In Swedish) 
Ventilation 
Ventilation in commercial buildings, 9:43610 (R;US) 
HOT PLASMA 
Charge Exchange 
He** transport in the PDX tokamak, 9:45189 (J;US) 
Electric Potential 
Relativistic ponderomotive Hamiltonian, 9:45177 (J;US) 
Impurities 
He** transport in the PDX tokamak, 9:45189 (J;US) 
Ion Drift 
He** transport in the PDX tokamak, 9:45189 (J;US) 
Larmor Radius 
Relativistic ponderomotive Hamiltonian, 9:45177 (J;US) 
Nonlinear Problems 
Relativistic ponderomotive Hamiltonian, 9:45177 (J;US) 
Plasma Diagnostics 
He** transport in the PDX tokamak, 9:45189 (J;US) 
HOT WATER HEATERS 
See WATER HEATERS 
HOT-DRY-ROCK SYSTEMS 
Geologic Fractures 
Subsurface fracture mapping from geothermal wellbores. Final 
report, 9:43182 (R;US) 
HOTELS 
Ventilation 
Ventilation in commercial buildings, 9:43610 (R;US) 
HOUSEHOLDS 
Energy Consumption 

Residential energy consumption of low-income and elderly 

households: how non-discretionary is it, 9:43566 (R;US) 
HOUSES 
Air Infiltration 

Parameters affecting air leakage in east Tennessee homes, 

9:43599 (R;US) 
Energy Analysis 

Effect on occupant behavior on energy use in an Inner City 
Neighborhood Case Study - Manchester, Pittsburgh. First 
edition, 9:43542 (R;US) 

Energy Conservation 

Energy conserving interior window treatments. Final progress 
report, 9:43617 (R;US) 

Energy conservation guidelines for the Sheffield Block 
Development. Volume 2. Rehabilitation (Pittsburgh, 
Pennsylvania), 9:43613 (R;US) 

Your home energy survey: take charge with the Energy 
Package, 9:43640 (R;US) 

Indoor Air Pollution 

Residential measurements of high volatility organics and their 

sources, 9:44476 (R;US) 
Photovoltaic Power Supplies 

Microcomputer control of a residential photovoltaic power 

conditioning system, 9:43129 (R;US) 
Radiation Monitoring 

Effect of local geology on indoor radon levels: a case study, 

9:44477 (R;US) 
Retrofitting 

Energy conservation guidelines for the Sheffield block 
development. Volume 1. New construction. Third edition, 
9:43612 (R;US) 

Energy conservation guidelines for the Sheffield Block 
Development. Volume 2. Rehabilitation (Pittsburgh, 
Pennsylvania), 9:43613 (R;US) 

Solar Heating Systems 

Use of active solar heating and domestic hot water (DHW) 

systems in single family homes: technical findings and lessons 
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learned from the HUD solar demonstration program, 9:43167 
(R;US) 
Space Heating 
Solar heating device for use in a guest house, 9:43160 
(RA;DE;In German) 
Surveys 
Your home energy survey: take charge with the Energy 
Package, 9:43640 (R;US) 
HTGR TYPE REACTORS 
Coated Fuel Particles 
Technical papers presented at the tenth Dragon Countries 
physics meeting, 9:43253 (R;GB) 


Construction and operation of nuclear power plants, 9:43233 
(R;DE;In German) 
Control Elements 
Technical papers presented at the eighteenth Dragon Countries 
physics meeting, 9:43258 (R;GB) 
Technical papers presented at the twelfth Dragon Countries 
physics meeting, 9:43254 (R;GB) 


Technical papers presented at the twelfth Dragon Countries 
physics meeting, 9:43254 (R;GB) 


One-dimensional modeling of radial heat removal during 
depressurized heatup transients in modular pebble-bed and 
prismatic high temperature gas-cooled reactors, 9:43415 
(R;US) 

Economics 

Technical papers presented at the fourteenth Dragon Countries 

physics meeting, 9:43256 (R;GB) 
Fission Product Release 

Core heatup simulation with irradiated spherical fuel elements 
at temperatures between 1400 and 2500°C, 9:43389 (R;DE;In 
German) 

Fission Products 

Diffusion of molybdenum through H-451 graphite, 9:43262 

(J;US) 
Fuel Cycle 

Advances in HTGR spent fuel treatment technology, 9:42940 
(R;US) 

HTR fuel cycle cost study, 9:43288 (R;GB) 

Technical papers presented at the eighteenth Dragon Countries 
physics meeting, 9:43258 (R;GB) 

Technical papers presented at the sixteenth Dragon Countries 
physics meeting held at Juelich, Federal Republic of 
Germany, March 1973, 9:43255 (R;GB) 

Technical papers presented at the fourteenth Dragon Countries 
physics meeting, 9:43256 (R;GB) 

Fuel Element Failure 

Core heatup simulation with irradiated spherical fuel elements 
at temperatures between 1400 and 2500°C, 9:43389 (R;DE;In 
German) 

Fuel Elements 

Technical papers presented at the fifteenth Dragon Countries 
physics meeting, 9:43257 (R;GB) 

Technical papers presented at the fourteenth Dragon Countries 
physics meeting, 9:43256 (R;GB) 

Fuel Management 

Technical papers presented at the twelfth Dragon Countries 

physics meeting, 9:43254 (R;GB) 
Fuel Particles 

Study of operating characteristics of a rotating bowl for 

production of microspheres, 9:42930 (R;US) 
Heat Transfer 

THR-TH: a high-temperature gas-cooled nuclear reactor core 

thermal hydraulics code, 9:43259 (R;US) 
Hydraulics 

THR-TH: a high-temperature gas-cooled nuclear reactor core 

thermal hydraulics code, 9:43259 (R;US) 
Operation 

Construction and operation of nuclear power plants, 9:43233 

(R;DE;In German) 
Reactor Accidents 

Kinetics of the graphite/oxygen reaction in the in-pore 
diffusion controlled regime. Pt. 1, 9:43388 (R;DE;In 
German) 


HUMAN POPULATIONS 
Noise Pollution 


Safety related studies on the accident behaviour of the HTR- 
500, 9:43391 (R;DE;In German) 

Technical papers presented at the eighteenth Dragon Countries 
physics meeting, 9:43258 (R;GB) 

Reactor Cores 

Diffusion of molybdenum through H-451 graphite, 9:43262 
G;US) 

HTR fuel cycle cost study, 9:43288 (R;GB) 

Mechanism of the overheating of the core of gas cooled high- 
temperature reactors, 9:43359 (R;SE;In Swedish) 

Multigrid iteration solution procedure for solving three- 
dimensional sets of coupled equations, 9:43261 (R;US) 

One-dimensional modeling of radial heat removal during 
depressurized heatup transients in modular pebble-bed and 
prismatic high temperature gas-cooled reactors, 9:43415 
(R;US) 

Reactor Kinetics 

Multigrid iteration solution procedure for solving three- 
dimensional sets of coupled equations, 9:43261 (R;US) 

Technical papers presented at the eighteenth Dragon Countries 
physics meeting, 9:43258 (R;GB) 

Technical papers presented at the fifteenth Dragon Countries 
physics meeting, 9:43257 (R;GB) 

Technical papers presented at the sixteenth Dragon Countries 
physics meeting held at Juelich, Federal Republic of 
Germany, March 1973, 9:43255 (R;GB) 

Technical papers presented at the tenth Dragon Countries 
physics meeting, 9:43253 (R;GB) 

Technical papers presented at the twelfth Dragon Countries 
physics meeting, 9:43254 (R;GB) 

Technical papers presented at the fourteenth Dragon Countries 
physics meeting, 9:43256 (R;GB) 

Reactor Safety 

Mechanism of the overheating of the core of gas cooled high- 
temperature reactors, 9:43359 (R;SE;In Swedish) 

Safety related studies on the accident behaviour of the HTR- 
500, 9:43391 (R;DE;In German) 

Reactor Safety Experiments 

Core heatup simulation with irradiated spherical fuel elements 
at temperatures between 1400 and 2500°C, 9:43389 (R;DE;In 
German) 

Research Programs 

Gas-cooled reactor programs. High-temperature gas-cooled 
reactor technology development program. Annual progress 
report, December 31, 1983, 9:43260 (R;US) 


See HEAVY WATER 
TRITIUM COMPOUNDS 


HUGENHOLTZ-PINES THEORY 
See HYDROGEN 
HUMAN POPULATIONS 


See also A-BOMB SURVIVORS 
RURAL POPULATIONS 


Biological Radiation Effects 
How much can be learned from populations exposed to low 
levels of radiation, 9:44697 (R;US) 


Technique for making more accurate projections of migration 
age detail, 9:43527 (R;US) 
Dose Commitments 
Collective dose from the use of Danube water in Austria and 
Hungary - I, 9:44560 (RA;AT) 
Collective dose of the population in Austria and Hungary from 
the use of the river Danube - II, 9:44561 (RA;AT) 
Estimation of the natural gamma-ray, cosmic ray and radon 
daughters dose to the population of Vienna, 9:44664 
(RA;AT) 
Dose Equivalents 
EFFDOS - a FORTRAN-77-code for the calculation of the 
effective dose equivalent, 9:44518 (R;DE;In German) 
Health Hazards 
Unrestricted disposal of minimal activity levels of radioactive 
wastes: exposure and risk calculations, 9:43008 (R;US) 
Noise Pollution 
Effects of aircraft noise on human activities. Final report, 1 
January 1980-31 March 1983, 9:44742 (R;US) 





HUMAN POPULATIONS 
Radiation Doses 


Radiation Doses 

Annual doses received from seafish consumption by Yugoslav 
population, 9:44570 (RA;AT) 

Emergency dose assessment procedures for atmospheric 
releases of radioactivity - technical bases, 9:43424 (R;US) 

Emergency dose assessment procedures for atmospheric 
releases of radioactivity - technical bases. Appendix, code 
listings, 9:43425 (R;US) 

Emergency dose assessment procedures for atmospheric 
releases of radioactivity from TVA nuclear power plants, 
9:43423 (R;US) 

Unrestricted disposal of minimal activity levels of radioactive 
wastes: exposure and risk calculations, 9:43008 (R;US) 

HUMANS 
See HUMAN POPULATIONS 
HUMIC ACIDS 
Chemical Reactions 

Calcium sulfate solubility in organic-laden wastewater. 
Progress report, September 1981-December 1982, 9:42653 
(R;US) 

HUMUS 
Biological Effects 

Influence of dissolved humic materials on carbon assimilation 
and alkaline phosphatase activity in natural algal-bacterial 
assemblages, 9:44552 (J;GB) 

HUNGARIAN PAKS-4 REACTOR 
See PAKS-4 REACTOR 
HYDRATED ELECTRONS 
See SOLVATED ELECTRONS 
HYDRATES 
For chemical compounds or minerals. 
See also GAS HYDRATES 
Electron Transfer 
Electron transfer in weakly interacting systems, 9:44047 (J;US) 
Latent Heat Storage 

Heat storage units using a salt hydrate as storage medium 

based on the extra water principle, 9:43178 (R;DK) 
HYDRAULIC FRACTURING 
Mathematical Models 

Perspective on modeling tailored-pulse loading (TPL) for 
borehole stimulation, 9:42901 (R;US) 

Three-dimensional model of the hydrofracture process with a 
rate-dependent variational principle, 9:44759 (R;US) 

HYDRAULIC RAMS 

See PUMPS 
HYDRAZINE 

Decomposition 
Improved Purex solvent scrubbing methods, 9:42932 (R;US) 

HYDROCARBON LOGGING 

See GAS METERS 
HYDROCARBONS 


See also ALKANES 
ALKENES 
ANTHRACENE 
BENZENE 
BENZOPYRENE 
CAROTENOIDS 
NAPHTHALENE 
PHENANTHRENE 
POLYCYCLIC AROMATIC HYDROCARBONS 
PYRENE 
TETRALIN 
Agglomeration 
Growth of cuprene particles, 9:44070 (J;US) 
Combustion 
Studies on the formation of higher molecular hydrocarbons in 
burner-stabilized flames of different fuels and mixtures, 
9:44105 (R;DE;In German) 
Flames 
Studies on the formation of higher molecular hydrocarbons in 
burner-stabilized flames of different fuels and mixtures, 
9:44105 (R;DE;In German) 


Studies on hydrocarbon genesis in clay stones of the upper 
Jurassic delta (Pliensbachium) in the North West German 
basin, with particular regard to the influence of the hot 
intrusive masses of Bramsche and Vlotho, 9:42786 (R;DE;In 
German) 
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Studies on hydrocarbon genesis in clay stones of the upper 
Jurassic delta (Pliensbachium) in the North West German 
basin, with particular regard to the influence of the hot 
intrusive masses of Bramsche and Vlotho, 9:42786 (R;DE;In 
German) 

HYDROCHLORIC ACID 
Removal 

Investigation of regenerative simultaneous removal of SO2 and 
HCI from waste incineration off-gases, 9:44242 (R;DE;In 
German) 

HYDROCYANIC ACID 
Dipole Moments 

Dipole moment and hyperfine properties of the ground state 
and the C—H excited vibrational state of HCN, 9:44946 
(J;US) 

Vibrational dipole moment function of HCN, 9:44947 (J;US) 

Hyperfine Structure 

Dipole moment and hyperfine properties of the ground state 
and the C—H excited vibrational state of HCN, 9:44946 
GUS) 

Infrared Spectra 
Vibrational dipole moment function of HCN, 9:44947 (J;US) 
Microwave Spectra 

Dipole moment and hyperfine properties of the ground state 
and the C—H excited vibrational state of HCN, 9:44946 
G;US) 

Vibrational dipole moment function of HCN, 9:44947 (J;US) 

HYDROELECTRIC POWER 
Site Surveys 

Local glaciers and the marginal sector of the Inland Ice with 
respect to utilization of hydropower in basins near urban 
areas. Location and ice cover, 9:43082 (R;DK;In Danish) 

HYDROELECTRIC POWER PLANTS 
See also SMALL-SCALE HYDROELECTRIC POWER PLANTS 
Control Equipment 

Monitoring of an air cushion chamber in a power plant, 

9:43086 (R;NO;In Norwegian) 
Dams 

Statistical trend analysis of dam failures since 1850, 9:43085 

(R;DE) 
Feasibility Studies 

Satellite data as a tool, to study the Inland Ice region in 
connection with hydroelectric projects, 9:43081 (R;DK;In 
Danish) 

Glaciers 

Satellite data as a tool, to study the Inland Ice region in 
connection with hydroelectric projects, 9:43081 (R;DK;In 
Danish) 

Measuring Instruments 

Monitoring of an air cushion chamber in a power plant, 

9:43086 (R;NO;In Norwegian) 
Monitoring 

Monitoring of an air cushion chamber in a power plant, 

9:43086 (R;NO;In Norwegian) 
Pressure Measurement 
Monitoring of an air cushion chamber in a power plant, 
9:43086 (R;NO;In Norwegian) 
HYDROELECTRICITY 
See HYDROELECTRIC POWER 
HYDROGEN 
Activation Analysis 

CONAC design and installation, Paradise Steam Plant, 9:42642 
(RA;US) 

Experience with a coal elemental analyzer at the Homer City 
Coal Cleaning Plant, 9:42641 (RA;US) 

On-line coal analysis, 9:42633 (R;US) 

Principles and applications of continuous coal analysis, 9:42638 


Polarization of fast atomic beams by "collisional pumping”: A 
proposal for production of intense polarized beams, 9:44956 
(J;US) 

Atom-Molecule Collisions 

Experimental investigation of resonances in reactive scattering: 

The F+Hbp reaction, 9:44942 (J;US) 
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Charged-Particle Transport 

Intermediate energy proton stopping power for hydrogen 
molecules and monoatomic helium gas, 9:45106 (R;US) 

Theoretical model for calculation of molecular stopping 
power, 9:45108 (R;US) 

Chemical Explosions 

Discussion of the Hz problem connected with possible 
measures to be taken to reduce the consequences of 
accidents, 9:43354 (R;DE;In German) 

Measures for removing hydrogen, 9:43357 (R;DE;In German) 

Chemical Reaction Kinetics 

Experimental study on metal-hydrogen reactions and reaction 
beds with a view to application in heat transformation, 
9:44035 (R;DE;In German) 

H-+D.: reaction dynamics. Determination of the product state 
distributions at a collision energy of 1.3 eV, 9:44948 (J;US) 

Chemical Reactions 

Experimental investigation of resonances in reactive scattering: 
The F+Hz reaction, 9:44942 (J;US) 

Improving the quality of deteriorated recycle solvents. 
Quarterly report, June 1984-August 1984, 9:42588 (R;US) 

Diffusion 

Hydrogen atom migration in the oxidation of aldehydes: 
O(?P)+H2CO, 9:44055 (J;US) 

Model experiments to determine the effect of inhibitive oxide 
layers on metals against hydrogen permeation, 9:43845 
(R;DE;In German) 

Electronic Structure 

Study of the autoionizing states of the hydrogen atom in 
intense magnetic fields by the complex coordinate coupled- 
channel formalism, 9:44961 (J;GB) 

Ton-Atom Collisions 

Theoretical studies of highly ionized species. Progress report, 

March 1, 1982-February 28, 1985, 9:44922 (R;US) 
Ion-Molecule Collisions 

Effect of collision energy and vibrational excitation on 

endothermic ion-molecule reactions, 9:44931 (R;US) 
Metabolism 

Hydrogenase and other iron-sulfur proteins from sulfate- 

reducing and methane-forming bacteria, 9:44602 (BA;US) 
Multi-Photon Processes 

H+Dz: reaction dynamics. Determination of the product state 

distributions at a collision energy of 1.3 eV, 9:44948 (J;US) 
Neutral Atom Beam Injection 

Enhancement of the neutral-beam stopping cross section in 
fusion plasmas due to multistep collision processes, 9:45190 
(J;US) 

Phase Studies 
CNG acid gas removal process. Final technical report, 9:42570 
(R;US) 
Recombiners 
Measures for removing hydrogen, 9:43357 (R;DE;In German) 
Solubility 

CNG acid gas removal process. Technical progress report 3, 1 
May 1981-31 July 1981, 9:42571 (R;US) 

Fischer-Tropsch synthesis in slurry reactor systems. Quarterly 
report, May 1, 1984-July 31, 1984, 9:43068 (R;US) 

Hydrogen and methane solubility in SRC-II coal liquid, 
9:42626 (J;US) 

Phase equilibrium in coal liquefaction processes. Final report, 
9:42594 (R;US) 

Spin Orientation 

Polarization of fast atomic beams by "collisional pumping”: A 
proposal for production of intense polarized beams, 9:44956 
(J;US) 

Thermodynamic Properties 
Conversion of thermophysical property data, 9:42581 (R;US) 
HYDROGEN 1 TARGET 
Deuteron Reactions 

Observation of structure in nn 7* invariant mass spectra, 

9:45044 (R;DE) 
Proton Reactions 

D/sub SS/, D/sub LS/, D/sub LL/ and P for pp elastic 
scattering at 699 and 750 MeV*, 9:45043 (R;US) 

First measurement of K/sub NN/ in the reaction vector pp > 
vector dzr* at 800 MeV, 9:45041 (R;US) 


Novel technique for measuring the vector polarization of a 
deuteron, 9:45039 (R;US) 
Polarization observables D/sub NN/, P and A for vector pp 
— vector p7r* n at 800 MeV, 9:45040 (R;US) 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN CHLORIDES 
See HYDROCHLORIC ACID 
HYDROGEN CYANIDES 
See HYDROCYANIC ACID 
HYDROGEN DEUTERIDE 
Ion-Atom Collisions 
Effect of collision energy and vibrational excitation on 
endothermic ion-molecule reactions, 9:44931 (R;US) 


UV laser photodissociation of molecular ions, 9:44065 (J;US) 

HYDROGEN DONOR REACTIONS 
See HYDROGEN TRANSFER 
HYDROGEN FUEL CELLS 
Membranes 
Evaluations of ion exchange membranes for the Texas 
Instruments solar energy system, 9:43592 (J;US) 

HYDROGEN HYDROXIDES 


See WATER 
HYDROGEN IONS 2 PLUS 


Effect of collision energy and vibrational excitation on 
endothermic ion-molecule reactions, 9:44931 (R;US) 
Photolysis 
UV laser photodissociation of molecular ions, 9:44065 (J;US) 
HYDROGEN PRODUCTION 
Bibliographies 
Energy from biomass: a current awareness bulletin. Sample, 
9:43090 (R;US) 


Status of advanced electrolytic hydrogen production in the 
United States and abroad, 9:43065 (J;GB) 
G Value 
Track effects in radiation chemistry: core processes in heavy- 
particle tracks as manifest by the He yield in benzene 
radiolysis, 9:4407: (J;US) 
Photochemical Reactions 
Photochemical decomposition of water, 9:43064 (R;CH;In 
French.) 


Photochemical decomposition of water, 9:43064 (R;CH;In 
French.) 
Reformer Processes 
Advanced fuel cell concepts for the 0.1 to 100 MW range, 
9:43593 (J;US) 
HYDROGEN SULFATES 
See SULFURIC ACID 
HYDROGEN SULFIDES 


Hot low Btu producer gas desulfurization in fixed bed of iron 
oxide-fly ash. Monthly progress report No. 4, 1 October-31 
October 1975, 9:42566 (R;US) 

Biological Effects 

Phytotoxicity in bush bean of five sulfur-containing gases 
released from advanced fossil energy technologies, 9:44726 
(J;US) 

Catalytic Effects 
Iron-based catalysts, HeS and liquefaction, 9:42625 (J;US) 
Gas Chromatography 

CNG acid gas removal process. Technical progress report No. 

10, February 1-April 30, 1983, 9:42569 (R;US) 
Phase Studies 

CNG acid gas removal process. Final technical report, 9:42570 

(R;US) 
Removal 

CNG acid gas removal process. Technical progress report 3, 1 

May 1981-31 July 1981, 9:42571 (R;US) 





HYDROGEN SULFIDES 
Removal 


CNG acid gas removal process. Technical progress report No. 
10, February 1-April 30, 1983, 9:42569 (R;US) 

CNG acid gas removal process. Final technical report, 9:42570 
(R;US) 

Processes 

CNG acid gas removal process. Technical progress report 3, 1 

May 1981-31 July 1981, 9:42571 (R;US) 
HYDROGEN TRANSFER 
Chemical Reaction Kinetics 
Improving the quality of deteriorated recycle solvents. 
Quarterly report, June 1984-August 1984, 9:42588 (R;US) 
HYDROGENASE 
See HYDROGENASES 
HYDROGENASES 
Code number 1.12 
Biochemical Reaction Kinetics 

Hydrogenase and other iron-sulfur proteins from sulfate- 

reducing and methane-forming bacteria, 9:44602 (BA;US) 
HYDROGENATION 

Kinetics of hydrogenation of alternative crude oils. First 
annual report, August 1, 1980-August 1, 1981 (464 
bibliographic citations), 9:42564 (R;US) 

Kinetics of hydrogenation of alternative crude oils. Final 
report, August 1, 1980-July 31, 1982 (Contains 1586 
bibliographic citations), 9:42565 (R;US) 

Catalysts 

Development of significantly improved catalysts for coal 
liquefaction and upgrading of coal extracts. Quarterly 
progress report No. 9, October 1-December 31, 1983, 
9:42583 (R;US) 

New catalysts for coal liquid upgrading. Final technical report, 
9:42584 (R;US) 

Chemical Reaction Kinetics 

New catalysts for coal liquid upgrading. Final technical report, 
9:42584 (R;US) 

The kinetics of catalytic hydrogenation of pyrene-implications 
for direct coal liquefaction processing, 9:42624 (J;US) 

Temperature Effects 
The kinetics of catalytic hydrogenation of pyrene-implications 
for direct coal liquefaction processing, 9:42624 (J;US) 
HYDROPEROXY RADICALS 
HO2 
Chemical Reactions 

Pulse radiolysis study of the kinetics and mechanisms of the 
reactions between manganese(II) complexes and HO2/O.~ 
radicals. 1. Sulfate, formate, and pyrophosphate complexes, 
9:44069 (J;US) 

HYDROXYBENZENE 
See PHENOL 
HYDROXYL RADICALS 
Excitation 

Two photon excitation as a tool for atmospheric and kinetic 
research. Final report, 1 June 1982-31 July 1983, 9:44939 
(R;US) 

Fluorescence Spectroscopy 
Fluorescence measurements of OH at Niwot Ridge, 9:44066 
(BA;US) 
Mass Spectroscopy 
OH concentration in an atmospheric-pressure methane-air 
flame from molecular-beam mass spectrometry and laser- 
absorption spectroscopy, 9:44032 (J;GB) 
Photolysis 
UV laser photodissociation of molecular ions, 9:44065 (J;US) 
HYDROXYLAMINE 
Decomposition 
Improved Purex solvent scrubbing methods, 9:42932 (R;US) 
HYPERFRAGMENTS 
See HYPERNUCLEI 
HYPERNUCLEI 
Binding Energy 
Binding energies of hypernuclei and three-body ANN forces, 
9:45018 (J;US) 
HYPERONS 
See also LAMBDA PARTICLES 
Magnetic Moments 
Measurement of the =p magnetic moment, 9:44997 (J;US) 
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HYPERTHERMIA 
Radiosensitivity Effects 
Importance of sequence in the use of radiation in association 
with hyperthermia and/or radiosensitizers: evidences in vivo, 
9:44660 (RA;CS) 


IAEA 
Administrative Procedures 
Clarifying the role of the IAEA, 9:43057 (J;US) 
Safeguards 
Six years of radiation protection experience at the Safeguards 
Analytical Laboratory, 9:43387 (RA;AT) 
Safety Standards 
New IAEA's basic safety standards and their implications for 
optimizing radiation protection, 9:44528 (RA;AT) 
IAEA SAFEGUARDS 
International Cooperation 
Clarifying the role of the IAEA, 9:43057 (J;US) 
Remote Sensing 
Remote monitoring systems LOVER and RECOVER for 
international safeguards technical, economic and legal 
aspects, 9:43025 (R;DE) 
Technology Assessment 
Developing equipment for safeguards use by the IAEA, 
9:43034 (J;US) 
Technology Utilization 
Developing equipment for safeguards use by the IAEA, 
9:43034 (J;US) 
ICE CONDENSERS 
Performance 
Particle retention in PWR ice compartments, 9:43416 (R;US) 
ICR HEATING 
Fast-wave ICRF heating for EBT-P, 9:45228 (BA;GB) 
Energy Absorption 
Effects of absorption on the mode conversion process in ICRF, 
9:45207 (BA;GB) 
Energy Conversion 
Effects of absorption on the mode conversion process in ICRF, 
9:45207 (BA;GB) 
Oscillation Modes 
Effects of absorption on the mode conversion process in ICRF, 
9:45207 (BA;GB) 
Stochastic Processes 

Ion cyclotron resonance heating in a strongly inhomogeneous 

magnetic field, 9:45211 (BA;GB) 
IDAHO CHEMICAL PROCESSING PLANT 
Criticality 
The philosophy of criticality safety audits at the ICPP, 9:43022 
(J;US) 
IDAHO NATIONAL ENGINEERING LABORATORY 
Prior to 1976 known as NRTS and older material is so indexed. 
Chemical Effluents 

Hydrologic conditions at the Idaho National Engineering 

Laboratory, Idaho: 1979-1981 update, 9:44559 (R;US) 
Radioactive Effluents 
Hydrologic conditions at the Idaho National Engineering 
Laboratory, Idaho: 1979-1981 update, 9:44559 (R;US) 
IDENTIFICATION SYSTEMS 
Comparative Evaluations 
Bar codes for nuclear safeguards, 9:43051 (J;US) 
Pattern Recognition 

Bar code usage in nuclear materials accountability, 9:43054 
(J;US) 

Sandia National Laboratories Albuquerque automated bar- 
coded system for controlling nuclear materials, 9:43053 
(J;US) 

Technology Assessment 
Bar codes for nuclear safeguards, 9:43051 (J;US) 
IGNITION 
Dynamics 
Dynamic effects of combustion, 9:44111 (BA;US) 
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Numerical Analysis 
Oxyhydrogen ignition and flame propagation under cryogenic 
temperatures, 9:44093 (R;JP) 


See SMALL INTESTINE 
ILLINOIS 
Energy Policy 
Current alternative energy research and development in 
Illinois, 9:43552 (R;US) 
Illinois Energy Plan. Volume VI. Energy efficiency and the 
Illinois economy: 1980-2000, 9:43547 (R;US) 
Energy Supplies 
Current alternative energy research and development in 
Illinois, 9:43552 (R;US) 
Oil Fields 
Evaluation coring results at a micellar/polymer flood, 9:42821 
(J;US) 
Research Programs 
Current alternative energy research and development in 
Illinois, 9:43552 (R;US) 
ILLUMINATION SYSTEMS 
See LIGHTING SYSTEMS 
IMAGE INTENSIFIERS 
Image Tubes 
Optical shutters using microchannel plate (MCP) intensifier 
tubes, 9:44440 (J;US) 
IMAGE TUBES 
Performance 
Optical shutters using microchannel plate (MCP) intensifier 
tubes, 9:44440 (J;US) 
IMPERMEABLE DRY ROCK 


See HOT-DRY-ROCK SYSTEMS 
IMPURITIES 
Unwanted constituents, not for TRACE AMOUNTS, 
INTERFERING ELEMENTS, or metal and nonmetal 
additions. 
Momentum Transfer 
Effects of neutral beam injection on impurity transport in 


tokamaks, 9:45173 (J;US) 
Recombination 
Toroidal asymmetries of impurity radiation due to charge- 
exchange recombination, 9:45203 (BA;GB) 
INCIDENTS 
See ACCIDENTS 
INCINERATION 
See COMBUSTION 
INCINERATORS 
Heat Recovery Equipment 
Field examination of existing heat recovery incinerator (HRI) 
facilities of up to 50-tpd capacity. Six foreign facilities. Final 
report 1 Oct 82-31 Dec 83, 9:43735 (R;US) 
Performance Testing 
Development and commercialization of an efficient cyclonic 
incinerator for wastes, 9:43080 (R;US) 
INCLUSION COMPLEXES 
See CLATHRATES 
INCOLOY 800 
Compatibility 
Metallographic evaluation of the reactions between boronated 
graphite and Fe-Ni-Cr alloys, 9:43824 (R;US) 
Oxidation 
Model experiments to determine the effect of inhibitive oxide 
layers on metals against hydrogen permeation, 9:43845 
(R;DE;In German) 
Permeability 
Model experiments to determine the effect of inhibitive oxide 
layers on metals against hydrogen permeation, 9:43845 
(R;DE;In German) 


Model experiments to determine the effect of inhibitive oxide 
layers on metals against hydrogen permeation, 9:43845 
(R;DE;In German) 

INCOLOY 802 
Oxidation 

Model experiments to determine the effect of inhibitive oxide 
layers on metals against hydrogen permeation, 9:43845 
(R;DE;In German) 


Permeability 
Model experiments to determine the effect of inhibitive oxide 


layers on metals against hydrogen permeation, 9:43845 
(R;DE;In German) 


Model experiments to determine the effect of inhibitive oxide 
layers on metals against hydrogen permeation, 9:43845 
(R;DE;In German) 


Ekman matching condition in a partially filled, rapidly rotating 

cylinder, 9:44975 (J;US) 
INCONEL 600 
Corrosion : 

Fundamental study of the NOXSO combined NO/sub x//SO2 
flue gas treatment process: corrosion and its prevention, 
9:43218 (R;US) 

Electrochemical Machining 

Residual stress determination in Inconel-600 tubes using 

electrochemical machining, 9:43897 (BA;US) 
Materials Testing 

Fundamental study of the NOXSO combined NO/sub x//SO2 
flue gas treatment process: corrosion and its prevention, 
9:43218 (R;US) 

Residual Stresses 
Residual stress determination in Inconel-600 tubes using 
electrochemical machining, 9:43897 (BA;US) 
INDIA 

Electric Power 

India - energy situation 1982/83, 9:43517 (R;DE;In German) 
Energy Policy 

India - energy situation 1982/83, 9:43517 (R;DE;In German) 
Energy Supplies 

India - energy situation 1982/83, 9:43517 (R;DE;In German) 
Radioactive Waste Managemert 

Summary of national and international fuel cycle and 
radioactive waste management programs, 1984, 9:42969 
(R;US) 

INDIANA 
Research Programs 
Indiana Appropriate Technology Information Dissemination 
Project. Final technical report, 9:43569 (R;US) 
INDICATOR SPECIES 
See BIOLOGICAL INDICATORS 
INDIUM ALLOYS 
Nonlinear Optics 

Nonlinear laser melting of indium antimonide and silicon, 

9:43879 (BA;NL) 
Zone Melting 

Nonlinear laser melting of indium antimonide and silicon, 

9:43879 (BA;NL) 
INDIUM ARSENIDES 
Ton Implantation 
Structural integrity of ion-implanted In/sub 0.2/Ga/sub 
0.8/As/GaAs strained-layer superlattice, 9:43989 (J;US) 
INDIUM ISOTOPES 
Neutron-Deficient Isotopes 
Spectroscopy around '°Sn, 9:45067 (R;DE) 
INDIUM PHOSPHIDES 
Activation Energy 

Incoherent focused radiation for activation of implanted InP, 

9:44004 (BA;NL) 
Annealing 

Incoherent focused radiation for activation of implanted InP, 

9:44004 (BA;NL) 
Ion Implantation 
Incoherent focused radiation for activation of implanted InP, 
9:44004 (BA;NL) 
INDOOR AIR POLLUTION 
Air Cleaning Systems 
Air washing for the control of formaldehyde in indoor air, 
9:44482 (R;US) 
Air Pollution Control 
Effectiveness of local ventilation in removing simulated 
pollution from point sources, 9:44487 (R;US) 





Indoor air pollution and inter-room pollutant transport due to 
unvented kerosene-fired space heaters, 9:44486 (R;US) 
INDUSTRIAL LAUNDRIES 
See LAUNDRIES 
INDUSTRIAL PARKS 
Cost 
New industrial park energy supply (NIPES) conceptual design: 
executive summary, 9:43292 (R;US) 
Fossil-Fuel Power Plants 
New industrial park energy supply (NIPES) conceptual design: 
executive summary, 9:43292 (R;US) 
Nuclear Power Plants 
New industrial park energy supply (NIPES) conceptual design: 
executive summary, 9:43292 (R;US) 
INDUSTRIAL PLANTS 
See also CHEMICAL PLANTS 
COAL GASIFICATION PLANTS 
COAL LIQUEFACTION PLANTS 
COAL PREPARATION PLANTS 
COKING PLANTS 
FEED MATERIALS PLANTS 
ISOTOPE SEPARATION PLANTS 
OIL SAND PROCESSING PLANTS 
OIL SHALE PROCESSING PLANTS 
PETROLEUM REFINERIES 
WASTE PROCESSING PLANTS 
Boilers 
Fifth annual symposium on industrial coal utilization, 9:42753 
(R;US) 
Industrial coal demand and supply: projections for the future, 
9:42767 (RA;US) 
Fuels 
Petroleum coke as a supplemental industrial fuel, 9:42873 
(RA;US) 
Process Control 
Operability measures for process design, 9:44182 (J;GB) 
INDUSTRIAL RADIOGRAPHY 
See also BIOMEDICAL RADIOGRAPHY. 
See also NEUTRON RADIOGRAPHY 


X-Ray Sources 
Radiography of products of atomic power engineering using 
electron linear accelerators, 9:44297 (RA;SU;In Russian) 
INDUSTRIAL SECTOR 
See INDUSTRY 
INDUSTRIAL WASTES 


See also WHEY 
Hazards 
Hazardous chemical waste mobilization during 
decommissioning of chemical plants, 9:44499 (J;US) 
Radiation Hazards 
Lung cancer risk as a result of energy conservation and waste 
recycling, 9:44665 (RA;AT) 
INDUSTRY 
See also AGRICULTURE 
AUTOMOTIVE INDUSTRY 
CHEMICAL INDUSTRY 
COAL INDUSTRY 
FOOD INDUSTRY 
METAL INDUSTRY 
NUCLEAR INDUSTRY 
PETROLEUM INDUSTRY 
TEXTILE INDUSTRY 
WOOD PRODUCTS INDUSTRY 
Industrial development in the Tennessee Valley Region, 
9:45277 (R;US) 
Electric Power 
Industrial electrification. An opportunity for Canada, 9:43560 
(R;CA) 
Energy Efficiency 
Annual report to Congress and the President on 1982 industrial 
energy efficiency improvement, 9:43567 (R;US) 
Energy Models 
Industry functional modeling: theory and methodology, 
9:44136 (R;US) 
Fuel Substitution 
Industrial applications analysis for coal-fired prime movers. 
Final report, 9:42763 (R;US) 
Power Demand 
Industrial electrification. An opportunity for Canada, 9:43560 
(R;CA) 
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Research Programs 
Industry functional modeling: theory and methodology, 
9:44136 (R;US) 
INERTIAL CONFINEMENT 
A dynamic plasma confinement by inertial forces. 
Light ion fusion research in the United States, 9:45247 (R;US) 
Meetings 
Advances in inertial confinement fusion research. Report on 
the IAEA Technical Committee Meeting, held in Kobe, 
Japan, 14-18 November 1983, 9:45187 (J;AT) 
Research Programs 
Advances in inertial confinement fusion research. Report on 
the IAEA Technical Committee Meeting, held in Kobe, 
Japan, 14-18 November 1983, 9:45187 (J;AT) 
Reviews 
Inertial confinement fusion: present status and future potential, 
9:45250 (R;US) 
Storage Rings 
Isochronous ring approach to heavy ion fusion, 9:44324 
(R;DE) 
INFORMATION DISSEMINATION 
Document Types 
Status plans and capabilities of the nuclear criticality 
information system, 9:43011 (J;US) 
INFORMATION THEORY 
Lower level inference control in statistical database systems, 
9:45302 (R;US) 
INFRARED RADIATION 
Detection 
InAsSb strained-layer superlattices (SLSs) for long wavelength 
detector applications, 9:44435 (R;US) 
INHOMOGENEOUS PLASMA 
Plasma Acceleration 
Acceleration of plasma species by electromagnetic fluctuations 
in an inhomogeneous plasma, 9:45195 (J;GB) 
INJURIES 
See also RADIATION INJURIES 
Classification 
Activities and objects most commonly associated with 
underground coal miners’ back injuries, 9:42687 (RA;US) 
Analysis of coal mining back injury statistics (1977 to 1982), 
9:42688 (RA;US) 
Epidemiology 
Two back risks in mining: lifting and pushing and pulling, 
9:42689 (RA;US) 
Statistics 
Analysis of coal mining back injury statistics (1977 to 1982), 
9:42688 (RA;US) 
INNS 
See HOTELS 
INPUT-OUTPUT 
See MATERIAL BALANCE 
INSECTS 
Malformations 
Chironomid deformities as indicators of pollution from a 
synthetic, coal-derived oil (Chironomus decorus), 9:44727 
(J;GB) 
IN-SITU COMBUSTION 
Bench-Scale Experiments 
A laboratory investigation of sweep during oxygen and air 
fireflooding, 9:42842 (J;US) 
Oxygen fireflooding: combustion tube tests with light, medium, 
and heavy crude oils, 9:42863 (J;US) 
Comparative Evaluations 
Evaluation of an analytical technique for estimating swept 
volume in thermal recovery projects from falloff tests, 
9:42852 (J;US) 
Feasibility Studies 
Feasibility study of the in-situ combustion process using 
TGA/DSC techniques, 9:42841 (J;US) 
Thermal Analysis 
The roie of thermal analysis techniques in the in-situ 
combustion process, 9:42911 (J;US) 
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IN-SITU GASIFICATION 
Cavities 
Wall recession rates in cavity-growth modeling, 9:42609 
(R;US) 
Data Acquisition Systems 
Instrumentation and data system for the 1983 Partial-Seam 
CRIP experiment, 9:42607 (R;US) 
Field Tests 
Results of the Centralia underground coal gasification field 
test, 9:42608 (R;US) 
Mathematical Models 
Method-of-line approach to solution of packed-bed flow 
problems related to undergound coal gasification processs, 
9:42610 (R;US) 
Underground coal gasification simulation. Final report, 9:42595 
(R;US) 
Measuring Instruments 
Instrumentation and data system for the 1983 Partial-Seam 
CRIP experiment, 9:42607 (R;US) 
Research Programs 
Western Research Institute annual technical progress report, 
April 1983-March 1984, 9:42904 (R;US) 
INSTRUMENTS (MEASURING) 
See MEASURING INSTRUMENTS 
INSULATING LIMITERS 
See LIMITERS 
INSULATION (ELECTRICAL) 
See ELECTRICAL INSULATION 
INSULATION (THERMAL) 
See THERMAL INSULATION 
INTEGRATED CIRCUITS 
Computer-Aided Design 
Global routing in a rectilinear macrocell environment, 9:45293 
(R;US) 
Standard cell initial placement strategy, 9:44238 (R;US) 
User’s manual for the Sandia VLSI Design Rule Checking 
Program, 9:44239 (R;US) 
Fabrication 
Applications of laser annealing in IC fabrication, 9:43933 
(BA;NL) 
The contribution of beam processing to present and future 
integrated circuit technologies, 9:43932 (BA;NL) 
Physical Radiation Effects 
Comparison of radiation damage in liner ICs from cobalt-60 
gamma rays and 2.2-MeV electrons, 9:44237 (R;US) 
Effects of radiation on MOS structures and silicon devices, 
9:44424 (R;DE) 
Radiation Hardening 
Stress in sputtered TaSi/sub x/ films on polycrystalline silicon, 
9:43915 (J;US) 
Stability 
Stress in sputtered TaSi/sub x/ films on polycrystalline silicon, 
9:43915 (J;US) 
INTENSIFIERS (IMAGE) 
See IMAGE INTENSIFIERS 
INTERACTING BOSON MODEL 
Nuclear Deformation 
Effective triaxial deformations in the interacting-boson model 
p, 9:45100 (J;US) 
INTERCALATES 
See CLATHRATES 
INTERFACES 
Crystal Structure 
Atomic structure of Si-SiO2 interfaces suggesting a ledge 
mechanism of silicon oxidation, 9:43972 (R;US) 
INTERGALACTIC SPACE 
Galactic Evolution 
Galaxy and cluster formation in a universe dominated by cold 
dark matter, 9:44876 (R;US) 
Matter 
Galaxy and cluster formation in a universe dominated by cold 
dark matter, 9:44876 (R;US) 
INTERMEDIATE MASS NUCLEI 
For nuclei with mass 41-180. 


See also COBALT 57 
COBALT 60 
GALLIUM 67 


IODINE 123 
IODINE 125 
IODINE 129 
IODINE 131 
IRON 59 
KRYPTON &5 


ZIRCONIUM 90 
Neutron-Deficient 
Spectroscopy around Sn, 9:45067 (R;DE) 
INTERMEDIATE VECTOR BOSONS 
Radiative Decay 
Composite scalars in e* e~ collisions and radiative Z decays, 
9:45005 (R;DE) 
INTERMEDIATES (REACTION) 
See REACTION INTERMEDIATES 
INTERMETALLIC COMPOUNDS 
Chemical Reaction Kinetics 
Experimental study on metal-hydrogen reactions and reaction 
beds with a view to application in heat transformation, 
9:44035 (R;DE;In German) 
INTERNAL COMBUSTION ENGINES 


See also DIESEL ENGINES 
GAS TURBINE ENGINES 
ROTARY ENGINES 
SPARK IGNITION ENGINES 


Combustion Chambers 

Acquiring and analysing in-cylinder pressure data using a mini- 

computer based data acquisition system, 9:43760 (RA;DE) 
Computer-Aided Design 

Computer aided experiment system for engine development 

and evaluation, 9:43764 (RA;DE) 
Data Acquisition Systems 

Acquiring and analysing in-cylinder pressure data using a mini- 
computer based data acquisition system, 9:43760 (RA;DE) 

Measurement and analysis of engine indicator diagrams, 
9:43761 (RA;DE) 

Data Processing 

Computer aided experiment system for engine development 

and evaluation, 9:43764 (RA;DE) 
Design 

Good results for two-stroke engines in a special part-load 
design on the motor-ship ‘Europa’, 9:43785 (R;DE;In 
German) 

Medium-speed four-stroke engines operated on heavy fuel oil 
(continuous partial load operation), 9:43786 (R;DE;In 
German) 

Friction 

Acquiring and analysing in-cylinder pressure data using a mini- 

computer based data acquisition system, 9:43760 (RA;DE) 
Fuel Consumption 

Acquiring and analysing in-cylinder pressure data using a mini- 

computer based data acquisition system, 9:43760 (RA;DE) 
Fuel Economy 

Good results for two-stroke engines in a special part-load 
design on the motor-ship ‘Europa’, 9:43785 (R;DE;In 
German) 

Heat Transfer 

Reflection on thermal exchanges in piston engines, 9:43771 

(R;BE;In French) 
Measuring Methods 

Measurement and analysis of engine indicator diagrams, 

9:43761 (RA;DE) 


Good results for two-stroke engines in a special part-load 
design on the motor-ship ‘Europa’, 9:43785 (R;DE;In 
German) 

Medium-speed four-stroke engines operated on heavy fuel oil 
(continuous partial load operation), 9:43786 (R;DE;In 
German) 





INTERNAL COMBUSTION ENGINES 
Optimization 


ion 
Measurement of brake specific fuel consumption under real 
traffic conditions and the application of the results for engine 
optimization, 9:43758 (RA;DE) 
Test Facilities 
Electronic adjusting and measuring device for fuel induction 
systems, 9:43765 (RA;DE) 
Testing 
Automated engine and component endurance testing, 9:43800 
(RA;DE) 
Turbulent Flow 
Study of flow phenomena in internal (piston) combustion 
engines, 9:43766 (R;NL) 
Vortices 
Vortex motion in axisymmetric piston-cylinder configurations, 
9:43770 (R;US) 
INTERNAL MEDICINE 
See MEDICINE 
INTERNATIONAL ATOMIC ENERGY AGENCY 
See IAEA 
INTERPLANETARY SPACE 
Electron Density 
Solar radio burst and in situ determination of interplanetary 
electron density, 9:44783 (R;US) 
Helium 
Interplanetary hydrogen and helium glow and the inferred 
interstellar gas properties, 9:44802 (R;US) 
Hydrogen 
Interplanetary hydrogen and helium glow and the inferred 
interstellar gas properties, 9:44802 (R;US) 
Plasma 
Field configuration in magnetic clouds, 9:44818 (R;US) 
Shock Waves 
Corotating shocks in inner heliosphere, 9:44817 (R;US) 
Electron heating at interplanetary shocks, 9:44791 (R;US) 
Interplanetary shock event of November 11/12 1978, a 
comprehensive test of acceleration theory, 9:44774 (R;US) 
Multiple spacecraft observations of interplanetary shocks: 
characteristics of the upstream ULF turbulence, 9:44790 
(R;US) 
Plasma and energetic particle structure of a collisionless quasi- 
parallel shock, 9:44775 (R;US) 
Plasma properties of driver gas following interplanetary shocks 
observed by ISEE-3, 9:44816 (R;US) 
Velocity profiles of interplanetary shocks, 9:44815 (R;US) 
INTERSTELLAR SPACE 
Helium 
Interplanetary hydrogen and helium glow and the inferred 
interstellar gas properties, 9:44802 (R;US) 
Hydrogen 
Interplanetary hydrogen and helium glow and the inferred 
interstellar gas properties, 9:44802 (R;US) 
Plasma Diagnostics 
Theory of interstellar medium diagnostics, 9:44801 (R;US) 
INTRUSION DETECTION SYSTEMS 
Technology Utilization 
Unconventional applications of conventional intrusion 
detection sensors, 9:43042 (J;US) 
INVENTORIES 
Management 
Inventory management in the petroleum industry. Final report, 
9:42878 (R;US) 
INVERTERS 
Computerized Control Systems 
Microcomputer control of a residential photovoltaic power 
conditioning system, 9:43129 (R;US) 
IODINE 
Diffusion 
Thermal outgassing of irradiated nuclear fuel: a literature 
review, 9:42968 (R;US) 
Sorption 
Sorption of strontium, cesium, nickel, iodine and carbon in 
concrete, 9:43984 (R;FI) 
IODINE 123 
Tissue Distribution 
Nuclear medicine progress report for quarter ending March 31, 
1984, 9:44694 (R;US) 
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IODINE 125 
Autoradiography 
Proteolytic processing of poliovirus polypeptides: antibodies to 
polypeptide P3-7c inhibit cleavage at glutamine-glycine 
pairs, 9:44601 (J;US) 
Tissue Distribution 
Nuclear medicine progress report for quarter ending March 31, 
1984, 9:44694 (R;US) 
IODINE 129 
Radioactive Waste Processing 
Summary of United States activities in commercial nuclear 
airborne waste management, 9:42954 (R;US) 
IODINE 131 
Activity Levels 
Physico-chemical I-131 species in the exhaust air of a boiling 
water reactor (BWR 5), 9:43334 (R;DE;In German) 
Air Filters 
Investigations on the retention of I-131 by an iodine filter of a 
pressurized water reactor, 9:43240 (R;DE;In German) 
IODINE IODIDES 
See IODINE 
IODINE IONS 
Inner-Shell Ionization 
Delta electron emission in the superheavy systems I-Pb, I-U 
and Au-U, 9:44927 (R;DE) 
Ton-Atom Collisions 
Delta electron emission in the superheavy systems I-Pb, I-U 
and Au-U, 9:44927 (R;DE) 
ION BEAMS 
Beam Neutralization 
Neutralization of a propagating intense ion beam in vacuum, 
9:44943 (J;US) 
ION CYCLOTRON-RESONANCE HEATING 
See ICR HEATING 
ION EXCHANGE MATERIALS 
Electric Conductivity 
Evaluations of ion exchange membranes for the Texas 
Instruments solar energy system, 9:43592 (J;US) 
Evaluation 
Evaluations of ion exchange membranes for the Texas 
Instruments solar energy system, 9:43592 (J;US) 
ION EXCHANGE MEMBRANES 


See ION EXCHANGE MATERIALS 
MEMBRANES 


ION PLASMA WAVES 
Dispersive ion waves 
Cyclotron Frequency 
Fast-wave ion cyclotron wave propagation and coupling 
experiments on ELMO BUMPY TORUS scale, 9:45225 
(BA;GB) 
ICRF coupling and heating studies for large tokamaks, 9:45212 
(BA;GB) 
Cyclotron Resonance 
Observation of short ICRF waves in microtor/macrotor, 
9:45224 (BA;GB) 
Wave Propagation 
Fast-wave ion cyclotron wave propagation and coupling 
experiments on ELMO BUMPY TORUS scale, 9:45225 
(BA;GB) 
ICRF coupling and heating studies for large tokamaks, 9:45212 
(BA;GB) 
Observation of short ICRF waves in microtor/macrotor, 
9:45224 (BA;GB) 
ION SOURCES 
One-Dimensional Calculations 
Stationary solutions in reflection system one-dimensional 
models, 9:44273 (RA;UA;In Russian) 
Photon Beams 
Phobis, a photon beam ion source for production of highly- 
charged ions, 9:44323 (J;NL) 
ION SPECTROSCOPY 
Time-of-Flight Spectrometers 
Methods for a precision measurement of ionic masses and 
appearance energies using the pulsed-laser time-of-flight 
atom probe, 9:44439 (J;US) 
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ION-ATOM COLLISIONS 
Electron Emission 
Correlated two-electron effects in highly charged ion-atom 
collisions: Transfer ionization and transfer excitation in 20- 
MeV Au'* +He collisions, 9:44957 (J;US) 
Mathematical Models 
Progress in numerical calculations of ion-atom collisions, 
9:44919 (R;US) 
IONIC CRYSTALS 
Stopping Power 
Mean excitation energies for stopping powers in various 
materials using local plasma oscillator strengths, 9:45110 
(R;US) 
IONIC REACTIONS 
See IONS 
IONIZATION CHAMBERS 


See also BORON COATED ION CHAMBERS 
CONDENSER IONIZATION CHAMBERS 
EXTRAPOLATION CHAMBERS 


Calibration 
Beta particle measurement and dosimetry at NRC-licensed 
facilities, 9:43235 (R;US) 
Intercomparison of Australian and overseas exposure standards 
in 1977 and 1979, 9:44337 (R;AU) 
Calibration Standards 
Absorbed dose working standard, 9:44330 (RA;AU) 
Performance 
Beta particle measurement and dosimetry at NRC-licensed 
facilities, 9:43235 (R;US) 
Response Functions 
Response of selected survey instruments to various types and 
energies of 8 radiation, 9:44388 (RA;US) 
Sensitivity 
Electrets for 8 radiation detection, 9:44395 (RA;US) 
IONOSPHERE 
Catalogs 
Catalog of ionosphere vertical soundings data, 9:44892 (R;US) 
Chemical Properties 
AE aeronomy studies. Final report, 9:44896 (R;US) 
Electron Temperature 
Thermal electron heating rate: a derivation, 9:44902 (R;US) 
Electrons 
Study plasma interactions in the auroral ionosphere. Final 
report, 9:44906 (R;US) 
Ion Density 
Study of the atmosphere and ionosphere using satellite 
observations of 300-1400 Ang airglow. Final report, 9:44905 
(R;US) 
IONS 
Tons in solutions are indexed as compounds; ions in gases by the 
precoordinated descriptor consisting of the element name and 
the term ions; ions in beams by assigning either the specific 
name if available, e.g. ARGON 40 BEAMS 
See also ARSENIC IONS 
CARBON IONS 
COPPER IONS 
DEUTERIUM IONS 
GOLD IONS 
HEAVY IONS 
HELIUM IONS 
IODINE IONS 
MOLECULAR IONS 
MULTICHARGED IONS 
NITROGEN IONS 
OXYGEN IONS 
URANIUM IONS 
XENON IONS 
Energy Spectra 
Methods for a precision measurement of ionic masses and 
appearance energies using the pulsed-laser time-of-flight 
atom probe, 9:44439 (J;US) 
Mass Spectroscopy 
Methods for a precision measurement of ionic masses and 
appearance energies using the pulsed-laser time-of-flight 
atom probe, 9:44439 (J;US) 
IONS (MOLECULAR) 
See MOLECULAR IONS ° 
IRIDIUM 192 
Radiation Accidents 
Accidental irradiation by '*Ir of 296 GBq (8 Ci) intensity, 
9:44675 (RA;AT)> 


Whole-Body Counting 
Some experiences in incidental internal contamination 
monitoring and dose assessment, 9:44681 (RA;AT) 
IRON 
Activation Analysis 
CONAC design and installation, Paradise Steam Plant, 9:42642 
(RA;US) 
Experience with a coal elemental analyzer at the Homer City 
Coal Cleaning Plant, 9:42641 (RA;US) 
Principles and applications of continuous coal analysis, 9:42638 
(RA;US) 
Catalytic Effects 
Increasing the activity of coal mineral matter for 
hydrodesulfurization and hydrodenitrogenation, 9:42615 
G;US) 
Iron-based catalysts, H2S and liquefaction, 9:42625 (J;US) 
Diffusion 
Thermal outgassing of irradiated nuclear fuel: a literature 
review, 9:42968 (R;US) 
Electron Reactions 
Measurements of the A dependence of deep-inelastic electron 
scattering from nuclei, 9:44995 (J;US) 
Structure 
EXAFS and Moessbauer study of small metal clusters isolated 
in rare-gas solids, 9:44917 (R;US) 
Interatomic Distances 
EXAFS and Moessbauer study of small metal clusters isolated 
in rare-gas solids, 9:44917 (R;US) 


Chemical durability of SRP waste glass: saturation effects and 
influence of SA/V, 9:42957 (R;US) 
Natural Radioactivity 
Natural radioactivity of some metals and ceramics, 9:44745 
(RA;AT) 
IRON 59 
Uptake 
Erythropoietin-mediated erythrocytosis in rodents after 
intrarenal injection of nickel subsulfide, 9:44732 (J;US) 
IRON ALLOYS 


See also INCONEL 600 
IRON BASE ALLOYS 
MONEL 400 
NIMONIC PEI6 


Electric Conductivity 
Friction and contact resistance of a junction between a 
palladium silver alloy and an iron nickel alloy, 9:44224 
(R;US) 


Dissolution and passivation kinetics of Fe-Cr-Ni alloys during 
localized corrosion, 9:43898 (BA;NL) 
Friction 
Friction and contact resistance of a junction between a 
palladium silver alloy and an iron nickel alloy, 9:44224 
(R;US) 
Ton 
Metastable Fe(Pd) alloys formed by pulsed electron beam 
melting, 9:43878 (BA;NL) 
Mechanical Properties 
Development and characterization of ductile Long-Range- 
Ordered (LRO) alloys (Fe,Co,Ni)sV for high-temperature 
structural use, 9:43855 (R;US) 
Melting 
Metastable Fe(Pd) alloys formed by pulsed electron beam 
melting, 9:43878 (BA;NL) 
Optical Properties 
Structural properties of amorphous metals by Raman 
scattering. Final progress report (Fe-B alloys), 9:43839 
(R;US) 
Order-Disorder Transformations 
Development and characterization of ductile Long-Range- 
Ordered (LRO) alloys (Fe,Co,Ni)sV for high-temperature 
structural use, 9:43855 (R;US) 
Disordering process in an Lk ordered alloy (Ni-Fe-V-Al-0.5 
Ti), 9:43828 (R;US) 
Passivity 
Dissolution and passivation kinetics of Fe-Cr-Ni alloys during 
localized corrosion, 9:43898 (BA;NL) 





IRON ALLOYS 
Vapor Deposited Coatings 


Vapor Deposited Coatings 
Metastable Fe(Pd) alloys formed by pulsed electron beam 
melting, 9:43878 (BA;NL) 
TRON BASE ALLOYS 
See also STEELS 
Corrosion 
Irradiation-corrosion evaluation of metals for nuclear waste 
package applications in Grande Ronde basalt groundwater, 
9:42970 (R;US) 
Stability of chromium oxide scales in oxygen-sulfur-containing 
environments at elevated temperatures, 9:43830 (R;US) 
Corrosion Resistance 
Stability of chromium oxide scales in oxygen-sulfur-containing 
environments at elevated temperatures, 9:43830 (R;US) 
Mechanical Properties 
Research toward new alloys for generator retaining rings, 
9:43214 (J;US) 
Oxidation 
Study of the reactive-element effect in oxidation of Fe-Cr 
alloys using transverse section analytical electron 
microscopy (1000°C), 9:43829 (R;US) 
Physical Radiation Effects 
Irradiation-corrosion evaluation of metals for nuclear waste 
package applications in Grande Ronde basalt groundwater, 
9:42970 (R;US) 


Stability of chromium oxide scales in oxygen-sulfur-containing 
environments at elevated temperatures, 9:43830 (R;US) 
IRON BORIDES 
Crystallization 
Pulsed laser melting of metallic glasses (Fe40Ni40P14B6 and 
Fe40Ni40B20), 9:43924 (BA;NL) 
Ion Implantation 
Pulsed laser melting of metallic glasses (Fe40Ni40P14B6 and 
Fe40Ni40B20), 9:43924 (BA;NL) 
Melting 
Pulsed laser melting of metallic glasses (Fe40Ni40P14B6 and 
Fe40Ni40B20), 9:43924 (BA;NL) 
TRON COMPLEXES 
Electron Transfer 
Electron transfer in weakly interacting systems, 9:44047 (J;US) 
Structural Chemical Analysis 
Electrochemical and spectrophotometric studies of iron 
complexes with a pentaaza macrocyclic ligand, 9:44061 
G;US) 
Voltametry 
Electrochemical and spectrophotometric studies of iron 
complexes with a pentaaza macrocyclic ligand, 9:44061 
(J;US) 
TRON FLUORIDES 
Reduction 
Reduction of iron fluoride with hydrogen in mixtures of 
molten salts in a packed column. (Part I), 9:43274 (R;US) 
IRON ISOTOPES 
See also IRON 59 
Optical Models 
Optical model calculations for the chromium, iron and nickel 
isotopes in the energy range of 0.5 to 100.0 MeV, 9:45103 
(BA;NL) 
IRON METEORITES 
Irradiation 
Cosmic ray exposure ages of iron meteorites, complex 
irradiation and the constancy of cosmic ray flux in the past, 
9:44870 (R;US) 
IRON OXIDES 
Diffusion 
Diffusion mechanisms and point defects in transition-metal 
oxides, 9:43902 (R;US) 
Phase Diagrams 
Fundamental study of the NOXSO combined NO/sub x//SO2 
flue gas treatment process: corrosion and its prevention, 
9:43218 (R;US) 
Point Defects 
Diffusion mechanisms and point defects in transition-metal 
oxides, 9:43902 (R;US) 
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Sorptive Properties 
Hot low Btu producer gas desulfurization in fixed bed of iron 
oxide-fly ash. Monthly progress report No. 4, 1 October-31 
October 1975, 9:42566 (R;US) 
IRON PHOSPHIDES 
Crystallization 
Pulsed laser melting of metallic glasses (Fe40Ni40P14B6 and 
Fe40Ni40B20), 9:43924 (BA;NL) 
Ion Implantation 
Pulsed laser melting of metallic glasses (Fe40Ni40P14B6 and 
Fe40Ni40B20), 9:43924 (BA;NL) 
Melting 
Pulsed laser melting of metallic glasses (Fe40Ni40P14B6 and 
Fe40Ni40B20), 9:43924 (BA;NL) 
Vibrational States 
Structural properties of amorphous metals by Raman 
scattering. Final progress report, 9:43839 (R;US) 
IRRIGATION 
Energy Conservation 
Effect of irrigation scheduling on energy consumption. Final 
report, 9:43707 (R;US) 
ISOTOPE EXCHANGE 
See ISOTOPIC EXCHANGE 
ISOTOPE PRODUCTION 
Radiation Monitoring 
Relation between the local and chest dosimeter readings, 
9:44682 (RA;AT) 
ISOTOPE SEPARATION PLANTS 
See also GASEOUS DIFFUSION PLANTS 
Domestic Safeguards 
US enrichment safeguards program development activities 
with potential International Atomic Energy Agency 
safeguards applications. Part 1. Executive summaries, 
9:43026 (R;US) 
ISOTOPIC EXCHANGE 
Research Programs 
Chemistry and Materials Division. Progress report, April 1, 
1982-June 30, 1982, 9:45267 (R;CA) 
Chemistry and Materials Division progress report, January 1, 
1983-June 30, 1983, 9:45268 (R;CA) 
Chemistry and Materials Division progress report, July 1- 
December 31, 1983, 9:45269 (R;CA) 
ISOTOPIC SUBSTITUTION 
See ISOTOPIC EXCHANGE 
ISRAEL 
Radiation Protection Laws 
Recent recommendations on radiological protection standards 
in Israel, 9:44529 (RA;AT) 
ISX TOKAMAK 
Beam Injection Heating 
High beta results in ISX-B with intense neutral beam injection, 
9:45200 (BA;GB) 
Energy Losses 
High beta results in ISX-B with intense neutral beam injection, 
9:45200 (BA;GB) 
Impurities 
Impurity behaviour in the ISX-B tokamak, 9:45266 (BA;GB) 
Neutral Atom Beam Injection 
High beta results in ISX-B with intense neutral beam injection, 
9:45200 (BA;GB) 
ITALY 
Radioactive Waste Management 
Summary of national and international fuel cycle and 
radioactive waste management programs, 1984, 9:42969 
(R;US) 


JAILS 
See PUBLIC BUILDINGS 
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JAPAN 
Radioactive Waste Management 
Summary of national and international fuel cycle and 
radioactive waste management programs, 1984, 9:42969 
(R;US) 


Japanese activities in refrigeration technology, 9:44147 (R;US) 


See SMALL INTESTINE 
JET MODEL 
Limiting Fragmentation 
Some comments on jet fragmentation models and sup(a)s 
determinations, 9:45007 (R;DE) 
JFT-2 TOKAMAK 
ECR Heating 
Electron cyclotron heating results on JFT-2, and their 
implications for the Doublet III ECH design, 9:45217 
(BA;GB) 
Launcher and transmission systems for electron cyclotron 
heating, 9:45264 (BA;GB) 
JINR SYNCHROTRON 
Computer Codes 
Subroutine library written in the MACROASSEMBLER 
language for the SM-3 computer, 9:44314 (R;SU;In Russian) 
On-Line Control Systems 
Subroutine library written in the MACROASSEMBLER 
language for the SM-3 computer, 9:44314 (R;SU;In Russian) 
J-J COUPLING 
Coupling Constants 
Geometrical theory of spin motion, 9:45140 (R;US) 
SO Groups 
Geometrical theory of spin motion, 9:45140 (R;US) 
JOSEPHSON JUNCTIONS 
Mode Locking 
Mode-locking and the transition to chaos in dissipative systems, 
9:45154 (R;US) 
JUPITER PLANET 
Heavy Ions 
Energetic ion acceleration and transport in the upstream region 
of Jupiter - Voyager 1 and 2, 9:44890 (J;US) 
Planetary 
Dawn to dusk electric field in the Jovian magnetosphere, 
9:44842 (R;US) 
Research in space physics at the University of Iowa, 1982, 
9:44909 (R;US) 
Radiowave Radiation 
Voyager observations of Jovian millisecond radio bursts, 
9:44837 (R;US) 


K-25 PLANT 
See ORGDP 
KAOLINITE 
Additives 
The role of surfactant precipitation and redissolution in the 
adsorption of sulfonate on minerals, 9:44028 (J;US) 
Chemical Reaction Kinetics 
The role of surfactant precipitation and redissolution in the 
adsorption of sulfonate on minerals, 9:44028 (J;US) 
KAONS PLUS 
Leptonic Decay 
Search for right-handed currents in the decay K*—p* v, 
9:44999 (J;US) 
KARLSRUHE NUCLEAR RESEARCH CENTER 
See KERNFORSCHUNGSZENTRUM KARLSRUHE 
KCB REACTOR 
See BORSSELE REACTOR 
KENTUCKY 
Coal Deposits 
Correlation of coal beds, coal zones, and key stratigraphic 
units in the Pennsylvanian rocks of eastern Kentucky, 
9:42667 (R;US) 


Effect of feed coal variation on demonstration plant 
performance, 9:42576 (R;US) 
Enthalpy measurements of a syncrude and a distillate derived 
from Western Kentucky coal, 9:42613 (J;US) 
KENYA 
Energy Policy 
Kenya - energy situation 1982/83, 9:43511 (R;DE;In German) 
Energy Supplies 
Kenya - energy situation 1982/83, 9:43511 (R;DE;In German) 
Geothermal Energy 
Kenya - energy situation 1982/83, 9:43511 (R;DE;In German) 
Hydroelectric Power 
Kenya - energy situation 1982/83, 9:43511 (R;DE;In German) 
Petroleum 
Kenya - energy situation 1982/83, 9:43511 (R;DE;In German) 
KERNELS (FUEL) 
See FUEL PARTICLES 
KERNFORSCHUNGSZENTRUM KARLSRUHE 
Meteorology 
Dispersion factors - tables and diagrams for the Karlsruhe site, 
9:44517 (R;DE;In German) 
Plumes 
Effective dose equivalent to be expected in 1984 in the 
environment of the Karlsruhe Nuclear Research Center due 
to the emission of radioactive substances into the 
atmosphere, 9:44519 (R;DE;In German) 
Research Programs 
Report on the results of research and development work 1983, 
9:44991 (R;DE;In German) 
KERNKRAFTWERK PHILIPPSBURG-1 
See PHILIPPSBURG-I1 REACTOR 
KERNKRAFTWERK PHILIPPSBURG-2 
See PHILIPPSBURG-2 REACTOR 
KETENES 
Energy Conversion 
Uncooled producer gas for ketene manufacture. Final report 
1980-1983, 9:43066 (R;US) 
KETONES 
Phase Diagrams 
CNG acid gas removal process. Final technical report, 9:42570 
(R;US) 


See ARAMIDS 
KILNS 
Performance 
Is coal-oil slurry a suitable alternate process fuel for the iron 
ore industry, 9:42745 (RA;US) 
KINASES (PHOSPHOTRANSFERASES) 
See PHOSPHOTRANSFERASES 
KKP-1 PHILIPPSBURG REACTOR 
See PHILIPPSBURG-1 REACTOR 
KKP-2 PHILIPPSBURG REACTOR 
See PHILIPPSBURG-2 REACTOR 
KLEIN-GORDON EQUATION 
Analytical Solution 
Bound state solutions of the Klein-Gordon equation for strong 
potentials, 9:45141 (R;DE) 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KOREA (SOUTH) 
See REPUBLIC OF KOREA 
KRYPTON 
Diffusion 
Thermal outgassing of irradiated nuclear fuel: a literature 
review, 9:42968 (R;US) 
Proton Reactions 
Deexcitation processes in nuclear reactions. Progress report, 
August 1, 1983-July 31, 1984, 9:45065 (R;US) 
Solubility 
Solubilities of krypton and xenon in dichlorodifluoromethane, 
9:44040 (R;US) 
KRYPTON 78 TARGET 
Neutron Reactions 
Neutron capture cross sections of the krypton isotopes and the 
s-process branching at ™Se, 9:45064 (R;DE) 





KRYPTON 80 TARGET 
Neutron Reactions 
Neutron capture cross sections of the krypton isotopes and the 
s-process branching at *Se, 9:45064 (R;DE) 
KRYPTON 82 TARGET 
Neutron Reactions 
Neutron capture cross sections of the krypton isotopes and the 
s-process branching at *Se, 9:45064 (R;DE) 
KRYPTON 83 TARGET 
Neutron Reactions 
Neutron capture cross sections of the krypton isotopes and the 
s-process branching at ™Se, 9:45064 (R;DE) 
KRYPTON 84 TARGET 
Neutron Reactions 
Neutron capture cross sections of the krypton isotopes and the 
s-process branching at 7Se, 9:45064 (R;DE) 
KRYPTON 85 
Radioactive Waste Processing 
Summary of United States activities in commercial nuclear 
airborne waste management, 9:42954 (R;US) 
Radioactive Waste Storage 
Compatibility of materials for pressurized cylinders with 
unpurified rubidium, 9:44140 (R;DE;In German) 
Radioecological Concentration 
Community Radiation Monitoring Program. Annual report, 
December 1, 1982-March 31, 1984, 9:44503 (R;US) 
KRYPTON ISOTOPES 
See also KRYPTON 85 
Neutron Reactions 
Neutron capture cross sections of the krypton isotopes and the 
s-process branching at 7°Se, 9:45064 (R;DE) 


L 


LAKES 
Acidification 

Integrated lake-watershed acidification study. Volume 3. Lake 
chemistry program. Final report, 9:44555 (R;US) 

Sulfur effluents from thermal power plants- An assessment of 
subsequent water pollution. The significance of leval sulfur 
effluents for the surface water quality at Oxeloesund, 9:44556 
(R;NO;In Norwegian) 

Water Chemistry 

Integrated lake-watershed acidification study. Volume 3. Lake 

chemistry program. Final report, 9:44555 (R;US) 
Water Pollution 
Evidence of deposition of anthropogenic pollutants in remote 
Rocky Mountain lakes, 9:44558 (J; NL) 
LAMBDA NEUTRAL 
See LAMBDA PARTICLES 
LAMBDA PARTICLES 
Pair Production 
Observation of the reaction yy->panti p7r* 3~, 9:44985 
(R;DE) 
LAMBDA-2250 RESONANCES 
Lifetime 
Measurement of charmed particle lifetimes, 9:45002 (J;US) 
LAMBDA-2260 RESONANCES 
See LAMBDA-2250 RESONANCES 
LAMBS 
See SHEEP 
LAMPF LINAC 
Beam Bending Magnets 

LAMPF transition-region mechanical fabrication, 9:44315 
(R;US) 

Beam Focusing Magnets 

LAMPF transition-region mechanical fabrication, 9:44315 
(R;US) 

Beam Transport 
LAMPF transition-region mechanical fabrication, 9:44315 
(R;US) 
LAND RECLAMATION 
Regulations 
Simulation of a small surface coal operator, 9:42705 (J;US) 
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LAND TRANSPORT 
Energy Efficiency 
Using an industry coordination meeting in the development of 
summary information on truck energy efficiency measures, 
9:43642 (R;US) 
Trucks 
Using an industry coordination meeting in the development of 
summary information on truck energy efficiency measures, 
9:43642 (R;US) 
LAND USE 
Environmental Impacts 
Environmental assessment of a proposal to acquire land for a 
buffer zone around Lawrence Livermore National 
Laboratory and Sandia National Laboratories, Livermore, 
9:44547 (R;US) 
LANGMUIR OSCILLATIONS 
See PLASMA WAVES 
LANTHANIDES 
See RARE EARTHS 
LANTHANUM CHROMITES 
See CHROMIUM OXIDES 
LANTHANUM COMPOUNDS 
See also PLZT 
Chemical Reaction Kinetics 
Experimental study on metal-hydrogen reactions and reaction 
beds with a view to application in heat transformation, 
9:44035 (R;DE;In German) 
LARVAE 
Contamination 
Chironomid deformities as indicators of pollution from a 
synthetic, coal-derived oil (Chironomus decorus), 9:44727 
(J;GB) 
LARVAL STAGE 
See LARVAE 
LASER CAVITIES 
Laser journal (selected articles), 9:44186 (R;US) 
LASER FUSION REACTORS 
Materials 
Chemical engineering principles of constant temperature- 
constant supersaturation growth of potassium dihydrogen 
phosphate (KDP) crystals, 9:44042 (R;US) 
LASER ISOTOPE SEPARATION 
Research Programs 
Chemistry and Materials Division. Progress report, April 1, 
1982-June 30, 1982, 9:45267 (R;CA) 
Chemistry and Materials Division progress report, January 1, 
1983-June 30, 1983, 9:45268 (R;CA) 
LASER MATERIALS 
Theoretical methods for the study of transition metals in 
crystals, 9:44192 (R;US) 
LASER MIRRORS 
Dielectric Materials 
Development of a production method for hard dielectric 
coating systems, 9:44183 (R;DE;In German) 
LASER RADIATION 
Fluctuations 
Differential amplifier circuit for reducing noise in axial light 
loss measurements, 9:44744 (J;US) 
Monitoring 
Differential amplifier circuit for reducing noise in axial light 
loss measurements, 9:44744 (J;US) 
LASER-PRODUCED PLASMA 
Electron Temperature 
Convective stimulated Raman scattering instability in UV laser 
plasmas, 9:45182 (J;US) 
Emission Spectra 
Evidence of parametric instabilities in second harmonic spectra 
from 1054 nm laser-produced plasmas, 9:45183 (J;US) 
Energy Absorption 
Electron heating due to S-polarized microwave (laser) driven 
parametric instabilities, 9:45251 (J;US) 
Plasma Diagnostics 
Convective stimulated Raman scattering instability in UV laser 
plasmas, 9:45182 (J;US) 
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Plasma Heating 
Electron heating due to S-polarized microwave (laser) driven 
; parametric instabilities, 9:45251 (J;US) 
Plasma Instability 
Convective stimulated Raman scattering instability in UV laser 
plasmas, 9:45182 (J;US) 
Raman Effect 
Convective stimulated Raman scattering instability in UV laser 
plasmas, 9:45182 (J;US) 
LASERS 
Light Amplification by Stimulated Emission of Radiation. 
See also CHEMICAL LASERS 
SEMICONDUCTOR LASERS 
SOLID STATE LASERS 
X-RAY LASERS 
Theoretical studies of solar-pumped lasers, 9:44191 (R;US) 
Biological Effects 
Mechanisms of retinal damage from chronic laser radiation. 
Final report 1 Oct 73-30 Jun 81, 9:44739 (R;US) 
Color Centers 
NdP5O14 crystal used for miniature rangefinder, 9:44188 
(R;US) 
Frequency Measurement 
NdP5O14 crystal used for miniature rangefinder, 9:44188 
(R;US) 
Laser Cavities 
Semiclassical theory of coupled lasers, 9:44194 (J;US) 
Oscillation Modes 
Semiclassical theory of coupled lasers, 9:44194 (J;US) 
Radiation Protection 
Suggested state regulations for control of radiation. Volume 2: 
nonionizing radiation, lasers, 9:45121 (R;US) 
Reaction Kinetics 
Threshold kinetics of a solar-simulator-pumped iodine laser, 
9:44190 (R;US) 
LASL 
Criticality 
LANL criticality safety audits- good and bad practices, 
9:43020 (J;US) 
Low-Level Radioactive Wastes 
Plutonium buildup in a recovery from a caustic waste tank, 
9:43009 (J;US) 
Zero Power Reactors 
New initiatives for the Los Alamos Critical Assembly Facility 
in training safety and design evaluation, 9:43010 (J;US) 
LATTICE FIELD THEORY 
Energy Gap 
Strong coupling expansion for the mass gap in SU(2) lattice 
gauge theory with mixed action, 9:45028 (R;DE) 
Reviews 
Spectrum in lattice gauge theories, 9:45026 (R;DE) 
Scaling Laws 
Evidence for improved scaling of SU(2) gauge theory on a 
body-centered hypercubic lattice, 9:45035 (J;US) 
LATTICES (REACTOR) 
See REACTOR LATTICES 
LAUNDRIES 
Computerized Simulation 
Waste water heat recovery appliance. Final report, 9:43715 
(R;US) 
Heat Recovery Equipment 
Waste water heat recovery appliance. Final report, 9:43715 
(R;US) 
LAWRENCE LIVERMORE LABORATORY 
Land Requirements 
Environmental assessment of a proposal to acquire land for a 
buffer zone around Lawrence Livermore National 
Laboratory and Sandia National Laboratories, Livermore, 
9:44547 (R;US) 
Radiation Accidents 
The 1963 Livermore criticality accident revisited, 9:43444 
(J;US) 
Zero Power Reactors 
The 1963 Livermore criticality accident revisited, 9:43444 
G;US) 


LEACHATES 
Quantitative Chemical Analysis 
Mobility of toxic compounds from hazardous wastes, 9:44537 
(R;US) 


Absorption Spectroscopy 
Comparative investigations on the lead content of human bones 
from prehistoric and historical times from Bavaria and Peru, 
9:44722 (R;DE;In German) 
Deposition 
Evidence of deposition of anthropogenic pollutants in remote 
Rocky Mountain lakes, 9:44558 (J;NL) 
Environmental Exposure Pathway 
Concentration of heavy metals in human hair as a function of 
an industrial lead exposure, 9:44723 (R;DE;In German) 
Environmental Transport 
Evidence of deposition of anthropogenic pollutants in remote 
Rocky Mountain lakes, 9:44558 (J;NL) 
Hyperfine Structure 
Fine- and hyperfine structure analysis of the odd 
configurations in the lead atom, 9:44930 (R;DE) 
Inner-Shell Ionization 
Delta electron emission in the superheavy systems I-Pb, I-U 
and Au-U, 9:44927 (R;DE) 
Intestinal Absorption 
Molecular mechanisms of the epithelial transport of toxic metal 
ions, particularly mercury, cadmium, lead, arsenic, zinc and 
copper. Comprehensive progress report, January 1, 1982- 
August 31, 1984, 9:44713 (R;US) 
Ton-Atom Collisions 
Delta electron emission in the superheavy systems I-Pb, I-U 
and Au-U, 9:44927 (R;DE) 
Natural Radioactivity 
Natural radioactivity of some metals and ceramics, 9:44745 
(RA;AT) 
Proton Reactions 
Degradation of proton momentum through nuclei, 9:45014 
GUS) 
Toxicity 
Therapeutic and prophylactic importance of lead mobilizations 
in stimulating climate and their physiological gases, 9:44724 
(R;DE;In German) 
LEAD 204 
Energy Levels 
Effective charge of neutron quasiparticle pairs in 7*Pb and 
204Pb, 9:45081 (J;US) 
LEAD 204 TARGET 
Electron Reactions 
Effective charge of neutron quasiparticle pairs in 7°*Pb and 
204Pb, 9:45081 (J;US) 
LEAD 206 
Energy Levels 
Effective charge of neutron quasiparticle pairs in ?°*Pb and 
24 Pb, 9:45081 (J;US) 
LEAD 206 TARGET 
Electron Reactions 
Effective charge of neutron quasiparticle pairs in 7°°Pb and 
204 Pb, 9:45081 (J;US) 
LEAD 208 
Energy Levels 
Inelastic electron scattering from nuclei, 9:45074 (J;US) 
LEAD 208 TARGET 
Carbon 12 Reactions 
Nuclear moments and nuclear structure. Annual progress 
report, September 1, 1983-July 31, 1984, 9:45050 (R;US) 
Electron Reactions 
Inelastic electron scattering from nuclei, 9:45074 (J;US) 
Magnesium 26 Reactions ; 
Fission-fragment angular distributions, 9:45097 (J;US) 
LEAD 210 
Lung Clearance 
Lung-clearance classification of radionuclides in calcined 
phosphate rock dust, 9:44695 (R;US) 





LEAD COMPLEXES 
Radiolysis 
Direct observation of metastable organometallic cation radicals 
from group 4B alkyls, 9:44073 (J;US) 
Structural Chemical Analysis 
Direct observation of metastable organometallic cation radicals 
from group 4B alkyls, 9:44073 (J;US) 
LEAD HYDROXIDES 
Absorption Spectra 
Relativistic quantum calculations of low-lying states of lead 
hydroxide, 9:43916 (J;US) 
Electronic Structure 
Relativistic quantum calculations of low-lying states of lead 
hydroxide, 9:43916 (J;US) 
LEAD OXIDES 
Microstructure 
Structural studies on lead dioxides, 9:43491 (R;US) 
LEAD SULFIDES 
Superconductivity 
Effect of pressure and oxygen defects in divalent Chevrel- 
phase superconductors, 9:43992 (J;US) 
LEAD-ACID BATTERIES 
Marketing Research 
Emerging battery technologies, 9:43502 (J;US) 
Performance 
Performance of improved lead acid batteries for electric 
vehicles, 9:43492 (R;US) 
Performance Testing 
Performance of advanced lead-acid batteries for load-leveling 
applications, 9:43489 (R;US) 
Service Life 
Impact of temperature on cycle life of Globe ISOA EV-3000 
lead-acid batteries, 9:43490 (R;US) 
Technology Assessment 
Emerging battery technologies, 9:43502 (J;US) 
Temperature Effects 
Impact of temperature on cycle life of Globe ISOA EV-3000 
lead-acid batteries, 9:43490 (R;US) 
Testing 
Sealed lead-acid batteries for solar applications, 9:43500 (R;US) 
Uses 
Assessment of potential for batteries in space applications, 
9:43499 (R;US) 
LEAD-FREE GASOLINE 
See UNLEADED GASOLINE 
LEAVES 
Metabolism 
Comparison of the light dependent metabolism of carbon 
monoxide by barley leaves with that of formaldehyde 
formate and carbon dioxide, 9:44738 (J;US) 
Necrosis 
Phytotoxicity in bush bean of five sulfur-containing gases 
released from advanced fossil energy technologies, 9:44726 
(J;US) 
LEGUMINOSAE 
See also GLYCINE HISPIDA 
Genetic Radiation Effects 
Induced mutations for improvement of grain legume 
production III. Proceedings of the third research co- 
ordination meeting on the use of induced mutations for 
improvement of grain legume production in South East Asia 
organized by the Joint FAO/IAEA Division of Isotope and 
Radiation Applications of Atomic Energy for Food and 
Agricultural Development held at Seoul, 4-8 October 1982, 
9:44658 (R;XA) 
LEPTON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
LEUCOCYTES 
See LEUKOCYTES 


Cell Cultures 
Double minute chromatin bodies and other chromosome 
alterations in human myeloid HL-60 leukemia cells 
susceptible or resistant to induction of differentiation by 
phorbol-12-myristate-13-acetate, 9:44731 (J;US) 
LEUKOCYTES 
See also LYMPHOCYTES 
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NEUTROPHILS 
Biological Functions 
Comparison of bronchoalveolar lavage cells from germfree and 
conventional lambs, 9:44648 (R;US) 
Biological Radiation Effects 
Early estimation of the absorbed dose in x-irradiated rats by 
monitoring of simple indicators of haemotologic and 
digestive system reactivity, 9:44668 (RA;AT) 
LIGHT 
See VISIBLE RADIATION 
LIGHT GUIDES 
See OPTICAL FIBERS 
LIGHT NUCLEI 
For nuclei with mass 1-40. 


See also BORON 11 
CARBON 12 
CARBON 14 
DEUTERIUM 
HELIUM 4 
HELIUM 5 
NEON 19 
PHOSPHORUS 31 
POTASSIUM 40 
SULFUR 35 
TRITIUM 


Alpha Reactions 
Isoscalar transition rates of s-d shell nuclei using a modified 
implicit folding procedure, 9:45056 (R;DE) 
LIGHT WATER COOLED REACTORS 
See WATER COOLED REACTORS 
LIGHTING SYSTEMS 
Control Equipment 
Review of lighting control equipment and applications, 9:43621 
(R;US) 
Control Systems 
Control of daylight-linked lighting systems, 9:43624 (R;US) 
Energy Consumption 
Documentation of the Pacific Northwest nonresidential 
buildings feasibility survey. Volume II. Equipment 
characteristics, 9:43615 (R;US) 
Radioluminescence 
Evaluation of arctic test of improved tritium radioluminescent 
lighting. Final report, November-December 1983, 9:43700 
(R;US) 
LIGNITE 
Alkylation 
Reactions governing coal solubilization. Fourth quarterly 
progress report, May 15, 1984-July 15, 1984, 9:42591 (R;US) 
Dissolution 
Reactions governing coal solubilization. Fourth quarterly 
progress report, May 15, 1984-July 15, 1984, 9:42591 (R;US) 
Geology 
Environmental geology of the Yegua-Jackson Lignite Belt, 
southeast Texas, 9:42666 (R;US) 
Mineralogy 
Occurrence of detrital, authigenic and adsorbed inorganic 
constituents in lignite from the Beulah Mine, North Dakota, 
9:42635 (R;US) 
Reduction 
Reactions governing coal solubilization. Fourth quarterly 
progress report, May 15, 1984-July 15, 1984, 9:42591 (R;US) 
Thermodynamic Properties 
Reaction calorimetry for coal chemistry and catalysis. Annual 
report, August 1, 1983-July 30, 1984 (Heats of immersion), 
9:42636 (R;US) 
LIME-LIMESTONE WET SCRUBBING PROCESSES 
Flue gas desulfurization chemistry studies: limestone 
grindability. Volume 1. FGD reagent mapping. Final report, 
9:43221 (R;US) 
Manuals 
FGD Chemistry and Analytical Methods Handbook. Volume 
2. Chemical and physical test methods. Final report, 9:43220 
(R;US) 
LIME-SODA SINTER PROCESS 
Co-utilization of pulverized coal ash and flue gas scrubber 
sludge, 9:42657 (R;US) 
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Chemical Analysis 
FGD Chemistry and Analytical Methods Handbook. Volume 
2. Chemical and physical test methods. Final report, 9:43220 
(R;US) 
Comparative Evaluations 
Flue gas desulfurization chemistry studies: limestone 
grindability. Volume 2. Grindability testing. Final report, 
9:43222 (R;US) 
Density 
Report of laboratory testing on rock core samples, Mansfield 
No. 1 (PD-4) well, Palo Duro Basin, Texas: unanalyzed data, 
9:42952 (R;US) 
Geologic Deposits 
Flue gas desulfurization chemistry studies: limestone 
grindability. Volume 1. FGD reagent mapping. Final report, 
9:43221 (R;US) 


Flue gas desulfurization chemistry studies: limestone 
grindability. Volume 2. Grindability testing. Final report, 
9:43222 (R;US) 

Flue gas desulfurization chemistry studies: limestone 
grindability. Volume 1. FGD reagent mapping. Final report, 
9:43221 (R;US) 

Hardness 

Report of laboratory testing on rock core samples, Mansfield 
No. 1 (PD-4) well, Palo Duro Basin, Texas: unanalyzed data, 
9:42952 (R;US) 

Microscopy 

Flue gas desulfurization chemistry studies: limestone 
grindability. Volume 2. Grindability testing. Final report, 
9:43222 (R;US) 

Porosity 

Report of laboratory testing on rock core samples, Mansfield 
No. 1 (PD-4) well, Palo Duro Basin, Texas: unanalyzed data, 
9:42952 (R;US) 

Production 

Flue gas desulfurization chemistry studies: limestone 
grindability. Volume 1. FGD reagent mapping. Final report, 
9:43221 (R;US) 

Tensile Properties 

Report of laboratory testing on rock core samples, Mansfield 
No. 1 (PD-4) well, Palo Duro Basin, Texas: unanalyzed data, 
9:42952 (R;US) 

X-Ray Diffraction 

Flue gas desulfurization chemistry studies: limestone 
grindability. Volume 2. Grindability testing. Final report, 
9:43222 (R;US) 

LIMITERS 
Materials Testing 
Applications of copper in impurity control systems for fusion 
power reactors, 9:45236 (RA;US) 
LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 


See also LAMPF LINAC 
STANFORD 20-GEV LINAC 
STANFORD LINEAR COLLIDER 
UNILAC 


Linear inductive accelerator, 9:44269 (R;US) 
Beam Dynamics 

Application of smooth approximation for analysis of conditions 
of particle motion stability in a magnetic quadrupole 
focusing accelerator, 9:44278 (RA;UA;In Russian) 

Energetic electrons in the Pulselac-C accelerator, 9:44282 
(R;US) 

Measuring main parameters of the system for beam energy 
compression at the 300 MeV electron linear accelerator 
LUEh-300, 9:44272 (RA;SU;In Russian) 

Beam Optics 
ATA probe beam experiment, 9:44287 (R;US) 
Deuteron Beams 

Design of an ion accelerator for industry, 9:44267 (RA;SU;In 

Russian) 
Electric Fields 

Electric field spatial distribution in a linear accelerator’s cell, 

9:44279 (RA;UA;In Russian) 


Electrical Insulators 

Technique for improvement of a vacuum electric insulation of 

an accelerating section, 9:44298 (RA;SU;In Russian) 
Electron Beams 

Calculating the beam energy spectra for a multisectional 
electron linac, 9:44303 (RA;UA;In Russian) 

Measuring main parameters of the system for beam energy 
compression at the 300 MeV electron linear accelerator 
LUEh-300, 9:44272 (RA;SU;In Russian) 

Ion Beams 

High-power ion beam generating in an induction linear 

accelerator injector, 9:44311 (RA;UA;In Russian) 
Proton Beams 

Beam dynamics in no-load resonators of multisectional proton 

linear accelerator, 9:44280 (RA;UA;In Russian) 
Pulse 

Reset pulse shaper for timing the supply circuit voltage for 
synchronization system of electron linear accelerator, 
9:44313 (RA;UA;In Russian) 

RF Systems 

HF-power supply for a 3 cm travelling wave multisectional 
electron linac, 9:44299 (RA;UA;In Russian) 

Studying the system for SHF-power stabilization, 9:44305 
(RA;UA;In Russian) 

Transients 

Transition process in an electron linac injector section with 

HF-power recuperation ring, 9:44301 (RA;UA;In Russian) 
Uses 

Radiography of products of atomic power engineering using 

electron linear accelerators, 9:44297 (RA;SU;In Russian) 
LINEAR PROGRAMMING 


Boolean approach to zero-one linear programming, 9:45295 
(R;US) 
LINERS 
Welded Joints 
Closeout of IE Bulletin 80-08: examination of containment liner 
penetration welds, 9:43284 (R;US) 
LIPIDS 
Biosynthesis 
Changes in phospholipid biosynthetic enzyme activity in lung 
tissue and isolated lung cells of rats after exposure to 
nitrogen dioxide, 9:44715 (R;US) 
LIQUEFIED NATURAL GAS 
Gas Spills 
Analysis of turbulent gas-concentration fluctuations from 40 
M* LNG spill experiments, 9:42900 (R;US) 
Storage Facilities 
Insulating polymer concrete, 9:42903 (R;US) 
LIQUEFIED PETROLEUM GASES 
Energy Consumption 
Short-term energy outlook: methodology, 9:43546 (R;US) 
LIQUID EFFLUENTS 
See LIQUID WASTES 
LIQUID FLOW 
Energy Conservation 
Fourth order energy and potential entropy conserving 
difference scheme. Final report, September 1978-September 
1981, 9:44966 (R;US) 
LIQUID FUELS 
See also GASOLINE 
MOLTEN SALT FUELS 
Spontaneous Combustion 
Spontaneous ignition characteristics of hydrocarbon fuel-air 
mixtures, 9:44087 (R;US) 
LIQUID METAL COOLANT 
See LIQUID METALS 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID METALS 
Thermohydraulic applications of liquid metals in the non- 
nuclear field, 9:44211 (R;BE) 
Forced Convection 
Mixed convection and stratification phenomena in liquid 
metals, 9:44208 (R;BE) 
Thermohydraulics of liquid metals. Volume 1, 9:44207 (R;BE) 





LIQUID METALS 
Heat Transfer 


Heat Transfer 
Thermohydraulics in liquid metals, 9:44210 (R;BE) 
Natural Convection 
Mixed convection and stratification phenomena in liquid 
metals, 9:44208 (R;BE) 
Thermohydraulics of liquid metals. Volume 1, 9:44207 (R;BE) 
Turbulence modeling in liquid metal free convection, 9:44209 
(R;BE) 
LIQUID METAL-WATER REACTIONS 
See MOLTEN METAL-WATER REACTIONS 
LIQUID WASTES 
See also WASTE WATER 
Combustion 
Development and commercialization of an efficient cyclonic 
incinerator for wastes, 9:43080 (R;US) 
LITEK LAMP 
See FLUORESCENT LAMPS 
LITHIUM 
Thermodynamic Properties 
Thermodynamic study of alkali metal clusters, and gaseous 
molecules in the lithium hydride, oxide and cyanide systems, 
9:44038 (R;DE) 
LITHIUM 6 TARGET 
Deuteron Reactions 
Charged-particle elastic cross sections, 9:45049 (BA;NL) 
Pion Reactions 
Experiments on the nuclear interactions of pions. Progress 
report, 9:45051 (R;US) 
Triton Reactions 
Charged-particle elastic cross sections, 9:45049 (BA;NL) 
LITHIUM 7 TARGET 
Deuteron Reactions 
Charged-particle elastic cross sections, 9:45049 (BA;NL) 
Pion Reactions 
Experiments on the nuclear interactions of pions. Progress 
report, 9:45051 (R;US) 
Triton Reactions 


Charged-particle elastic cross sections, 9:45049 (BA;NL) 
LITHIUM COMPOUNDS 


See also LITHIUM HYDRIDES 
LITHIUM OXIDES 


Thermodynamic Properties 
Thermodynamic study of alkali metal clusters, and gaseous 
molecules in the lithium hydride, oxide and cyanide systems, 
9:44038 (R;DE) 
LITHIUM HYDRIDES 
Thermodynamic Properties 
Thermodynamic study of alkali metal clusters, and gaseous 
molecules in the lithium hydride, oxide and cyanide systems, 
9:44038 (R;DE) 
LITHIUM OXIDES 
Thermodynamic Properties 
Thermodynamic study of alkali metal clusters, and gaseous 
molecules in the lithium hydride, oxide and cyanide systems, 
9:44038 (R;DE) 
LIVER CELLS 
Monoclonal Antibodies 
Monoclonal antibodies as probes of the organization of the 
eukaryotic cell nucleus, 9:44609 (R;US) 
LIZARDS 
Animal Growth 
Interhabitat differences in energy acquisition and expenditure 
in a lizard, 9:44616 (J;US) 
Energy Budgets 
Mass and energy budgets of animals: behavioral and ecological 
implications. Progress report, December 1, 1981-July 1984, 
9:44534 (R;US) 
Metabolism 
Interhabitat differences in energy acquisition and expenditure 
in a lizard, 9:44616 (J;US) 
LLOYDMINSTER DEPOSIT 
The role of thermal analysis techniques in the in-situ 
combustion process, 9:42911 (J;US) 
LMFBR TYPE REACTORS 


See also CLINCH RIVER BREEDER REACTOR 
EBR-2 REACTOR 


ERA- 9/21 / 176S 


Alloys 
Unified constitutive relationship for the time-dependent 
behavior of fast breeder alloys, 9:43271 (R;US) 
Construction 
Construction and operation of nuclear power plants, 9:43233 
(R;DE;In German) 
Core Catchers 
A correlation for downward melt penetration into a miscible 
low-density substrate, 9:43460 (J;US) 


Studies of spatial decoupling in heterogeneous LMFBR critical 

assemblies, 9:43269 (R;US) 
Design 

Constitutive equations for use in design analyses of long-life 

elevated temperature components, 9:43270 (R;US) 
Forced Convection 

Mixed convection and stratification phenomena in liquid 

metals, 9:44208 (R;BE) 
Fuel Cycle 

Proposed pyrometallurgical process for rapid recycle of 
discharged fuel materials from the integral fast reactor 
(Metal fuel), 9:43268 (R;US) 

Fuel Element Clusters 

Considerations of material transport and blockage formation in 
deformed fuel element clusters of LMFBRS, 9:43381 
(R;DE;In German) 

Fuel Element Failure 

Computer code TRANSIENT for the evaluation of fuel pin 
behaviour under non-steady reactor conditions, 9:43393 
(R;DE;In German) 

Fuel Motion Detection 

The visual observation of fuel and cladding relocation during 

LMFBR transients, 9:43433 (J;US) 
Fuel Pins 

Characterizing W-2 SLSF experiment temperature oscillations 
using computer graphics, 9:43462 (J;US) 

Characterizing W-2 SLSF experiment temperature oscillations 
using computer graphics, 9:43383 (R;US) 

Computer code TRANSIENT for the evaluation of fuel pin 
behaviour under non-steady reactor conditions, 9:43393 
(R;DE;In German) 

Fuel-Coolant Interactions 
CAMEL II 37-pin/7-pin intra-pin fuel injection test, 9:43434 
(J;US) 
Hydraulics 
Thermohydraulics of liquid metals, volume 2, 9:43272 (R;BE) 
Liquid Metals 
Thermohydraulics of liquid metals. Volume 1, 9:44207 (R;BE) 
Loss of Coolant 

Contributions to thermal and fluid dynamic problems in 

nuclear technology, 9:43394 (R;DE;In German) 
Loss of Flow 

In-pile loss-of-flow TREAT test L05 with prototype fast 
reactor fuel, 9:43456 (J;US) 

The visual observation of fuel and cladding relocation during 
LMFRBR transients, 9:43433 (J;US) 

Meltdown 

A correlation for downward melt penetration into a miscible 

low-density substrate, 9:43460 (J;US) 
Natural Convection 

Mixed convection and stratification phenomena in liquid 

metals, 9:44208 (R;BE) 
Operation 

Construction and operation of nuclear power plants, 9:43233 

(R;DE;In German) 
Reactor Accidents 

ABCOVE program: preliminary results of tests AB5 and AB6 
(Aerosol Behavior Code Validation and Evaluation), 9:43384 
(R;US) 

Core coolability limits in LMFBR loss-of-heat-sink accidents, 
9:43461 (J;US) 

Reactor Components 

Contributions to thermal and fluid dynamic problems in 

nuclear technology, 9:43394 (R;DE;In German) 
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Reactor Core Disruption 
In-pile loss-of-flow TREAT test L05 with prototype fast 
reactor fuel, 9:43456 (J;US) 
Plugging of intersubassembly gaps by downward flowing 
molten steel, 9:43432 (J;US) 
The visual observation of fuel and cladding relocation during 
LMFBR transients, 9:43433 (J;US) 
Reactor Kinetics 
Perturbation theory within the framework of a higher order 
nodal method, 9:43276 (J;US) 
Reactor Materials 
Contributions to thermal and fluid dynamic problems in 
nuclear technology, 9:43394 (R;DE;In German) 
Reactor Protection Systems 
Reactor shutdown system unavailability improvement by using 
a system of continuous data validation, 9:43459 (J;US) 
Reactor Safety 
Computer code TRANSIENT for the evaluation of fuel pin 
behaviour under non-steady reactor conditions, 9:43393 
(R;DE;In German) 
Reactor safety research quarterly report, January-March 1983. 
Volume 25, 9:43408 (R;US) 
Reactor Safety Experiments 
Characterizing W-2 SLSF experiment 
using computer graphics, 9:43462 (J;US) 
Reactor Shutdown 
Core coolability limits in LMFBR loss-of-heat-sink accidents, 
9:43461 (J;US) 
Spent Fuels 
Breeder Reprocessing Engineering Test, 9:42934 (R;US) 
Steam Generators 
Tube vibration in a half-scale sector model of a helical tube 
steam generator, 9:43277 (J;GB) 
Temperature Distribution 
Temperature distributions, boiling and dry-out behind local 
blockages, 9:43273 (R;BE) 
Thermal Stresses 
Characterizing W-2 SLSF experiment temperature oscillations 
using computer graphics, 9:43383 (R;US) 
Transient Overpower Accidents 
Characterizing W-2 SLSF experiment temperature oscillations 
using computer graphics, 9:43383 (R;US) 
LNG 
See LIQUEFIED NATURAL GAS 
LNG SPILLS 
See GAS SPILLS 
LOCA 
See LOSS OF COOLANT 
LOCAL GROUP 
See GALAXIES 
LOCKS (SECURITY) 
See PHYSICAL PROTECTION DEVICES 
LONGWALL MINING 
Control Rooms 
Experiences with the control of face machinery materials from 
the surface, 9:42702 (R;DE;In German) 
Dusts 
Dust control technology for longwall mining. Technical 
progress report, No. 36, July 1-31, 1984, 9:42698 (R;US) 
LOS ALAMOS MESON PHYSICS FACILITY 
See LAMPF LINAC 
LOS ALAMOS SCIENTIFIC LABORATORY 
See LASL 
LOSS OF COOLANT 
User's guide for the Combustion -EPRI two-phase 
pump performance DATATRAN data bases. Volume 2. 
Transient tests, 9:43373 (R;US) 
Activity Levels 
Capabilities and diagnostics of the Sandia Pelletron-raster 
system, 9:43411 (R;US) 
Chemical Reaction Kinetics 
Measures for removing hydrogen, 9:43357 (R;DE;In German) 
Computerized Simulation 
COBRA/TRAC large-break LOCA calculations, 9:43443 
(J;US) 
Firebird-III program description, 9:43350 (R;CA) 


illati 


Fission Product Release 
Fission product release rates measured during in-pile fuel 
damage tests, 9:43437 (J;US) 
Severe fuel damage test 1-1 results, 9:43439 (J;US) 
Thermodynamics of iodine, cesium and tellurium in the 
primary heat-transport system under accident conditions, 
9:43352 (R;CA) 
Fiuid Flow 
Contributions to thermal and fluid dynamic problems in 
nuclear technology, 9:43394 (R;DE;In German) 
Fuel Element Failure 
Severe fuel damage test 1-1 results, 9:43439 (J;US) 
Heat Transfer 
COBRA/TRAC large-break LOCA calculations, 9:43443 
G;US) 
Contributions to thermal and fluid dynamic problems in 
nuclear technology, 9:43394 (R;DE;In German) 
RELAPS assessment: semiscale natural circulation tests S-NC- 
3, S-NC-4, and S-NC-8, 9:43410 (R;US) 
Simple interphase drag model for numerical two-fluid 
modeling of two-phase flow systems (PWR; BWR), 9:43364 
(R;US) 


COBRA/TRAC large-break LOCA calculations, 9:43443 
G;US) 

Contributions to thermal and fluid dynamic problems in 
nuclear technology, 9:43394 (R;DE;In German) 

RELAPS assessment: semiscale natural circulation tests S-NC- 
3, S-NC-4, and S-NC-8, 9:43410 (R;US) 

Simple interphase drag model for numerical two-fluid 
modeling of two-phase flow systems (PWR; BWR), 9:43364 
(R;US) 

Pressure 

Condensation phenomena in BWR-pressure suppression 

containments under LOCA conditions, 9:43379 (R;DE) 
Probability 

Probabilistic analyses of failure in reactor coolant piping 

(Double-ended guillotine break), 9:43427 (R;US) 


User's guide for the Combustion Engineering-EPRI two-phase 
pump performance DATATRAN data bases. Volume 1. 
Steady-state tests, 9:43372 (R;US) 

Radiant Heat Transfer 

Subchannel based radiation heat transfer model in COBRA- 

TF, 9:43418 (R;US) 
Reactor Safety Experiments 

Fission product release rates measured during in-pile fuel 
damage tests, 9:43437 (J;US) 

Severe fuel scoping test post-irradiation bundle 
examination results, 9:43438 (J;US) 

Severe fuel damage test 1-1 results, 9:43439 (J;US) 

Temperature Gradients 
Severe fuel damage test 1-1 results (PWR), 9:43361 (R;US) 


Thermodynamics of iodine, cesium and tellurium in the 
primary heat-transport system under accident conditions, 
9:43352 (R;CA) 

Two-Phase Flow 

Simple interphase drag model for numerical two-fluid 
modeling of two-phase flow systems (PWR; BWR), 9:43364 
(R;US) 

LOSS OF FLOW 
Heat Transfer 

In-pile loss-of-flow TREAT test L05 with prototype fast 
reactor fuel, 9:43456 (J;US) 

Thermal/Hydraulic Analysis Research Program. Quarterly 
report, January-March 1984. Volume 1 of 4 (PWR), 9:43412 
(R;US) 


In-pile loss-of-flow TREAT test LO5 with prototype fast 
reactor fuel, 3:43456 (J;US) 

Thermal/Hydraulic Analysis Research Program. Quarterly 
report, January-March 1984. Volume | of 4 (PWR), 9:43412 
(R;US) 





Geothermal Exploration 


LOUISIANA 
Geothermal Exploration 
The outlook for geopressured-geothermal energy and 
associated natural gas, 9:43180 (J;US) 
LOW DOSE IRRADIATION 
Risk Assessment 
The role of animal experiments in risk estimates, 9:44705 (J;US) 
LOW INCOME GROUPS 
Energy Consumption 
Residential energy consumption of low-income and elderly 
households: how non-discretionary is it, 9:43566 (R;US) 
LOW LEVEL COUNTING 
Thermoluminescent Dosemeters 
Characteristics of some TLDs for low dose measurement, 
9:44352 (RA;AT) 
LOWER HYBRID HEATING 
Lower hybrid heating and current drive on PLT, 9:45213 
(BA;GB) 
Lower-hybrid RF current drive and electron cyclotron heating 
on the Versator II tokamak, 9:45216 (BA;GB) 
Computerized Simulation 
Simulation of RF heating and current drive with lower hybrid 
waves, 9:45215 (BA;GB) 


Lower hybrid heating experiments on the Alcator-C and the 
Versator-II tokamaks, 9:45214 (BA;GB) 
LOWER HYBRID RESONANCE HEATING 
See LOWER HYBRID HEATING 
LOW-LEVEL RADIOACTIVE WASTES 
Manuals 
Low-level radioactive waste treatment technology. Low-level 
radioactive waste management handbook series, 9:42956 
(R;US) 
Radioactive Waste Processing 
Low-level radioactive waste treatment technology. Low-level 
radioactive waste management handbook series, 9:42956 
(R;US) 
Low-level waste management - suggested solutions for 
problem wastes, 9:42953 (R;US) 
Radioactive Waste Storage 
Long-term management of the existing radioactive wastes and 
residues at the Niagara Falls Storage Site. Draft 
Environmental Impact Statement, 9:42989 (R;US) 
Plutonium buildup in a recovery from a caustic waste tank, 
9:43009 (J;US) 
Solidification 
Low-level waste management - suggested solutions for 
problem wastes, 9:42953 (R;US) 
LP-GAS 
See LIQUEFIED PETROLEUM GASES 
LUBRICANTS 
See also SOLID LUBRICANTS 
Adsorption and thermal decomposition of tricresylphosphate 
(TCP) on iron and gold, 9:44124 (R;US) 
Thermal Degradation 
High-pressure liquid chromatography: a brief introduction and 
its application in analyzing the degradation of a C-ether 
(Thio-ether) liquid lubricant, 9:44127 (R;US) 
Review of liquid lubricant thermal/oxidative degradation, 
9:44126 (R;US) 
LUBRICATION 
Hydrodynamics 
Thermal elastohydrodynamic lubrication of line contacts, 
9:44125 (R;US) 
LUCITE 
Argon 40 Reactions 
Evidence against “anomalon” production in high-energy 
heavy-ion collisions, 9:45062 (J;US) 
LUMBER INDUSTRY 
See WOOD PRODUCTS INDUSTRY 
LUMINESCENT 
See also THERMOLUMINESCENT DOSEMETERS 
Stopping Power 
Theoretical and experimental stopping powers for heavy 
charged particles in TL phosphors, 9:44377 (R;SU) 
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LUNGS 
Biochemistry 
Changes in phospholipid biosynthetic enzyme activity in lung 
tissue and isolated lung cells of rats after exposure to 
nitrogen dioxide, 9:44715 (R;US) 
Contamination 
Disposition of 3-, 7-, and 13-~m microspheres instilled into 
lungs of dogs, 9:44707 (J;US) 
Lavage 
Localized pulmonary neutrophil influx induced by lung lavage 
in sheep, 9:44646 (J;DE) 
Neoplasms 
Early lung cancer - detection, treatment outcome, 9:44622 
(R;US) 
Radiation Doses 
Stochastic lung dose modelling. A joint Austrian-Hugarian 
project, 9:44687 (RA;AT) 
Scintiscanning 
Possibilities for perfusional pulmonary scenograma, 9:44626 
(RA;CS) 
LUTETIUM 175 TARGET 
Argon 40 Reactions 
Production of heavy nuclei in “°Ar-induced fusion reactions, 
9:45075 (R;DE;In German) 
LUTETIUM ALLOYS 
Magnetization 
Quenching of spin fluctuations in the highly enhanced 
paramagnets RCo» (R = Sc, Y, or Lu), 9:43865 (J;US) 
Specific Heat 
Quenching of spin fluctuations in the highly enhanced 
paramagnets RCo2 (R = Sc, Y, or Lu), 9:43865 (J;US) 
LWR TYPE REACTORS 
See WATER COOLED REACTORS 
LYASES 
Code number 4 
Enzyme Activity 
Host-Pathogen interactions. 25. Endopolygalacturonic acid 
lyase from Erwinia carotovora elicits phytoalexin 
accumulation by releasing plant cell wall fragments, 9:44598 
(J;US) 
Metabolic Activation 
Host-Pathogen interactions. 25. Endopolygalacturonic acid 
lyase from Erwinia carotovora elicits phytoalexin 
accumulation by releasing plant cell wall fragments, 9:44598 
(J;US) 
LYMPHOCYTES 
Biological Radiation Effects 
Evaluations of cellular proliferation and chromosome 
breakages after in vitro exposure of human lymphocytes to 
calcium or zinc DTPA, 9:44702 (J;US) 
Cell Differentiation 
Lymphocyte production: a primary function of the bone 
marrow, 9:44645 (J;GB) 
Cell Proliferation 
Evaluations of cellular proliferation and chromosome 
breakages after in vitro exposure of human lymphocytes to 
calcium or zinc DTPA, 9:44702 (J;US) 
LYMPHOID CELLS 
See LYMPHOCYTES 
LYSINE 
Biochemistry 
Effects of unilateral nephrectomy on erythrocytosis and 
arteriosclerosis induced in rats by intrarenal injection of 
. nickel subsulfide, 9:44733 (J;DE) 
LYSOZYME 
Code number 3.2.1.17. 
Variations 
Serum lysozyme determinations, April-June 1961, 9:44590 
(R;JP;In English and Japanese) 
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MA 754 
See NICKEL BASE ALLOYS 
MA 956 
See IRON BASE ALLOYS 
CERALS 


Chemical Composition 
Distribution, abundance, and maceral content of the li 
in the Beulah-Zap bed of North Dakota, 9:42665 (R;US) 
MACHINE PARTS 


See also BRAKES 
SPRINGS 


Computer-Aided Design 
Benefits of using CAD/CAM for design, draughting and 
prototype production of automotive instrumentation parts, 
9:44116 (RA;DE) 
Programming system for crankshafts design, 9:44118 (RA;DE) 
Aided Mani 
Benefits of using CAD/CAM for design, draughting and 
prototype production of automotive instrumentation parts, 
9:44116 (RA;DE) 
Performance Testing 
New clutch testing machine, 9:44133 (RA;DE) 
Safety Engineering 
Programming system for crankshafts design, 9:44118 (RA;DE) 
MACHINING 
Coolants 
Electrochemical pitting evaluation of aluminium alloy 7075 in 
machining coolant, 9:43859 (R;US) 
MACROPHAGES 
Biological Functions 
Comparison of bronchoalveolar lavage cells from germfree and 
conventional lambs, 9:44648 (R;US) 
Growth 
Growth of ovine granulocyte-macrophage precursors in vitro 
without exogenous colony-stimulating activity, 9:44610 
(J;US) 


Local proliferation of mononuclear phagocytes in tumors, 
9:44647 (J;US) 
MADAGASCAR 
Energy Policy 
Madagascar - energy situation 1982, 9:43514 (R;DE;In 


Leaching 
Chemical durability of SRP waste glass: saturation effects and 
influence of SA/V, 9:42957 (R;US) 
MAGNESIUM 26 REACTIONS 
Fission 
Fission-fragment angular distributions, 9:45097 (J;US) 
MAGNESIUM COMPOUNDS 
See also MAGNESIUM OXIDES 
Absorption Spectroscopy 
Atomic absorption measurement of cations in cultured cells, 
9:44605 (BA;US) 
Biochemistry 
Role of magnesium in cell proliferation and transformation, 
9:44606 (BA;US) 
Membrane 
Role of magnesium in cell proliferation and transformation, 
9:44606 (BA;US) 
MAGNESIUM OXIDES 
Physical Radiation Effects 
Imaging of surfaces and defects of crystals. Progress report, 
August 1, 1983-July 31, 1984, 9:43905 (R;US) 
Surface Properties 
Imaging of surfaces and defects of crystals. Progress report, 
August 1, 1983-July 31, 1984, 9:43905 (R;US) 
MAGNET COILS 
Acoustic Emission Testing 
Correlation of acoustic emission with normal zone occurrence 
in epoxy-impregnated windings: An application of acoustic 
emission diagnostic technique to pulse superconducting 
magnets, 9:44179 (J;US) 


MAGNETOPAUSE 
Magnetic Fields 


Design 
Tandem mirror experiment upgrade (TMX-U) throttle, 
mechanical design, construction, installation, and alignment, 
9:45248 (R;US) 
Materials Testing 
Fusion applications of copper: unique requirements in resistive 
magnets, 9:45234 (RA;US) 
Radiation Effects 


Radiation effects and lifetime considerations for the highly- 
irradiated copper in the MARS tandem mirror 
reactor, 9:43819 (RA;US) 

MAGNETIC BAYS 
Correlations 
Correlated dynamical changes in the near-earth and distant 
regions: ISEE 3, 9:44913 (J;US) 
MAGNETIC JUNG 
See SYNCHROTRON RADIATION 
MAGNETIC COILS 
See MAGNET COILS 
MAGNETIC FIELDS 
See also GEOMAGNETIC FIELD 
Mutagenesis 
Influence of strong magnetic fields on genetic endpoints in 
Tradescantia tetrads and stamen hairs, 9:44730 (J;US) 
MAGNETIC MIRRORS 
Including systems with minimum-B configuration. 
See also BUMPY TORI 
TANDEM MIRRORS 
Research Programs 
Tandem mirror fusion program, 9:45255 (J;US) 
MAGNETIC MONOPOLES 
Proton Reactions 
Proton capture by magnetic monopoles, 9:45019 (J;US) 
MAGNETIC SPECTROMETERS 
Computer Networks : 

Data transfer in distributed computer system on-line with the 

BIS-2 installation, 9:44371 (R;SU;In Russian) 
Data Acquisition Systems 
General —— of the software for on-line experiments 
on the HYPERON spectrometer, 9:44370 (R;SU;In Russian) 
Data Processing 
System for the magnetic spark spectrometer (MIS JINR) data 
processing. Geometry, search for interaction v 
kinematics. System efficiency, 9:44378 (R;SU;In Russian) 


Di-lepton spectrometer based on the lampshade magnet, 
9:44417 (J;NL) 
On-Line Measurement Systems 
Data transfer in distributed computer system on-line with the 
BIS-2 installation, 9:44371 (R;SU;In Russian) 
Particle Tracks 
System for the magnetic spark spectrometer (MIS JINR) data 
processing. Geomeiry, search for interaction vertex, 
Camatien System efficiency, 9:44378 (R;SU;In Russian) 
MAGNETOHYDRODYNAMIC CHANNELS 
See MHD CHANNELS 
MAGNETOHYDRODYNAMIC GENERATORS 
' See MHD GENERATORS 
MAGNETOHYDRODYNAMICS 
Temperature Measurement 
Gas temperature measurements of particle-laden MHD flows, 
9:43576 (J;US) 
MAGNETOPAUSE 
Energy Balance 
ISEE observations of magnetopause reconnection: the energy 
balance. Final report, 9:44908 (R;DE) 
Fluid Mechanics 
Fluid signatures of rotational discontinuities at Earth's 
magnetopause, 9:44901 (R;US) 
Magnetic Field Configurations 
Magnetopause studies using data from the ISEE mission, 
9:44907 (R;US) 
Fields 
Transfer of pulsation-relation wave activity across the 
magnetopause: Observations of corresponding spectra by 
ISEE-1 and ISEE-2, 9:44900 (R;US) 





MAGNETOSPHERE 
Boundary Layers 


MAGNETOSPHERE 
See also MAGNETOTAIL 
Boundary Layers 
Plasma boundaries and shocks, 9:44899 (R;US) 
Electron Beam Injection 

Observations of fast magnetospheric echoes of artificially 
injected electrons above an auroral arc, 9:44891 (R;DE;In 
German) 

Electrons 

Data reduction and analysis for ISEE-A and -B energetic 
particles flux experiment and ISEE-C electron and X-ray 
experiments, 9:44910 (R;US) 

Detection of bump-on-tail reduced electron velocity 
distributions at the electron foreshock boundary, 9:44911 
(R;US) 

Nonlinear longitudinal resonance interaction of energetic 
charged particles and VLF waves in the magnetosphere, 
9:44894 (R;US) 

Plasma Waves 
Plasma wave experiment for the ISEE-3 mission, 9:44893 
(R;US) 
Shock Waves 
Plasma boundaries and shocks, 9:44899 (R;US) 
X Radiation 

X-ray sensor development for magnetospheric research. Final 

report, 9:44904 (R;US) 
MAGNETOTAIL 
Correlations 
Correlated dynamical changes in the near-earth and distant 
magnetotail regions: ISEE 3, 9:44913 (J;US) 
MAHOGANY TREES 
See TREES 
MAINTENANCE 
See also REACTOR MAINTENANCE 
Accidents 

Off-highway haulage truck maintenance safety, 9:42630 

(RA;US) 
Manipulators 

Advancement of remote systems technology: past perspectives 

and future plans, 9:42935 (R;US) 
Recommendations 
Off-highway haulage truck maintenance safety, 9:42680 


Minimal cut-set methodology for artificial intelligence 
applications, 9:45283 (R;US) 


Enzyme Activity 
Pyruvate orthophosphate dikinase: intracellular site of synthesis 
in maize leaf cells, 9:44599 (J;US) 
Mutants 
Pyruvate orthophosphate dikinase: intracellular site of synthesis 
in maize leaf cells, 9:44599 (J;US) 
MALIGNANCIES 
See NEOPLASMS 
MAMMALS 
Energy Budgets 
Mass and energy budgets of animals: behavioral and ecological 
implications. Progress report, December 1, 1981-July 1984, 
9:44534 (R;US) 
MAN 
All of mankind, of any age or of either sex. 
Biological Radiation Effects 
DNA Repair processes in persons chronically exposed to low 
levels of radiation, 9:44670 (RA;AT) 
Do biopositive effects of ionizing radiation exist, 9:44669 
(RA;AT) 
Healing 
Do biopositive effects of ionizing radiation exist, 9:44669 
(RA;AT) 
Radiation Doses 
Dose in critical body organs in low Earth orbit, 9:44692 
(R;US) 
Report on the Oak Ridge sewage sludge land-farming 
experience. Part II. Pathways analysis, 9:44544 (R;US) 
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Radiation Protection 
Radiation protection for manned space activities, 9:45120 
(R;US) 
MANAGEMENT 


See also NUCLEAR MATERIALS MANAGEMENT 
WASTE MANAGEMENT 


Codes 
ORNL ALPHA MIS programmer’s manual, 9:45276 (R;US) 
Information Systems 
ORNL ALPHA MIS programmer's manual, 9:45276 (R;US) 
MANGANESE > 
Leaching 
Chemical durability of SRP waste glass: saturation effects and 
influence of SA/V, 9:42957 (R;US) 
MANGANESE 54 
Concentration 
Report on the Oak Ridge sewage sludge land-farming 
experience. Part 1. Data presentation, 9:44543 (R;US) 
MANGANESE ALLOYS 
See also MONEL 400 
Cold Working 
New nonmagnetic high manganese steels, 9:43850 (R;GB) 
Magnetic Properties 
Neutron-polarization-analysis study of the spin structure of Cu- 
Mn spin-glasses, 9:43872 (J;US) 
Mechanical Properties 
New nonmagnetic high manganese steels, 9:43850 (R;GB) 
Neutron Diffraction 
Neutron-polarization-analysis study of the spin structure of Cu- 
Mn spin-glasses, 9:43872 (J;US) 
Spin Orientation 
Neutron-polarization-analysis study of the spin structure of Cu- 
Mn spin-glasses, 9:43872 (J;US) 
Thermal Expansion 
New nonmagnetic high manganese steels, 9:43850 (R;GB) 
MANGANESE CHLORIDES 
Specific Heat 
Snoidal sine-Gordon kinks and renormalization effects in 
specific heat of TMMC [(CHs)4NMnCls] and CsNiFs, 
9:43999 (J;US) 
Spin Waves 
Snoidal sine-Gordon kinks and renormalization effects in 
specific heat of TMMC [(CHs)4NMnCls] and CsNiFs, 
9:43999 (J;US) 
MANGANESE COMPLEXES 
Chemical Reactions 
Pulse radiolysis study of the kinetics and mechanisms of the 
reactions between manganese(II) complexes and HO2/O.~ 
radicals. 1. Sulfate, formate, and pyrophosphate complexes, 
9:44069 (J;US) 
MANIPULATORS 
Servomechanisms. 
Advanced teleoperation in nuclear applications, 9:42936 (R;US) 
Advancement of remote systems technology: past perspectives 
and future plans, 9:42935 (R;US) 
MANPOWER 
Education 
Whence radiation protection personnel?, 9:43540 (J;US) 
MANUFACTURING FACILITIES 
See INDUSTRIAL PLANTS 


Anaerobic Digestion 
Construction and operation of a low-cost poultry waste 
digester, 9:43074 (J;US) 
Methane from manure-straw mixtures. Annual report, July 23, 
1982-July 23, 1983, 9:43073 (R;US) 
MARINE DISPOSAL 
Geochemistry 
Status report on geochemical field results from Atlantic study 
sites, 9:42965 (R;GB) 
MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
MARINE VEHICLE ACCIDENTS 
See ACCIDENTS 
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MARKARIAN GALAXIES 
X Radiation 
X-ray and optical survey of s-type Markarian galaxies, 9:44823 
(R;US) 
MARS REACTOR 
Physical Radiation Effects 
Radiation effects and lifetime considerations for the highly- 
irradiated copper magnets in the MARS tandem mirror 
reactor, 9:43819 (RA;US) 
Reviews 
Summary of the mirror advanced reactor study, 9:45249 
(R;US) 
MARSHES 
Acidification 
Effects of bryophytes on succession from alkaline marsh to 
Sphagnum bog, 9:44551 (J;US) 
Succession 


Effects of bryophytes on succession from alkaline marsh to 
Sphagnum bog, 9:44551 (J;US) 


Ecology 
Ecology of tidal freshwater marshes of the United States east 
coast: a community profile, 9:44549 (R;US) 
MARVIKEN REACTOR 
User's guide for the Marviken jet-impingement tests 
DATATRAN data base, 9:43371 (R;US) 
MASERS 


Microwave Amplification by Stimulated Emission of Radiation. 
Biological Effects 


Biological applications and effects of optical masers. Annual 
report 1 Sep 77-31 Aug 78, 9:44740 (R;US) 
MASS SPECTROMETERS 
Data Acquisition 
Laboratory automation of a quadrupole mass spectrometer, 
9:44434 (R;US) 


New variant of the ion-optical theory for mass spectrometers, 
9:44432 (R;SU;In Russian) 
MASS TRANSIT SYSTEMS 
International symposium on traffic and transportation 
technologies. Vol. D, 9:43649 (R;DE) 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY ALC 
See ALCATOR DEVICE 
MASSLESS PARTICLES 
See also NEUTRINOS 
Kaluza-Klein Theory 
Massless fermions and Kaluza—Klein theory with torsion, 
9:45147 (J;US) 
MASURIUM 
See TECHNETIUM 
MATERIAL BALANCE 
Systems Analysis 
Evaluation of test- and estimation procedures for the detection 
of material losses, 9:43027 (R;DE;In German) 
MATERIALS 
See also COMPOSITE MATERIALS 
DIELECTRIC MATERIALS 


HAZARDOUS MATERIALS 
ION EXCHANGE MATERIALS 


LASER MATERIALS 

POROUS MATERIALS 
REACTOR MATERIALS 
SEMICONDUCTOR MATERIALS 
SHIELDING MATERIALS 


THERMONUCLEAR REACTOR MATERIALS 
TISSUE-EQUIVALENT MATERIALS 


Computerized Simulation 
Explicit Lagrangian finite-difference methods, 9:43813 
(BA;NL) 


Economic analysis of construction materials used in FGD 
systems. Final report, 9:43223 (R;US) 
Research Programs 
Materials science research in plasticity of solids, fracture of 
solids, inorganic glasses and solid surfaces, 9:43812 (R;US) 
MATERIALS (ANTIFERROMAGNETIC) 
See ANTIFERROMAGNETIC MATERIALS 
MATERIALS (COMPOSITE) 
See COMPOSITE MATERIALS 
MATERIALS (DIELECTRIC) 
See DIELECTRIC MATERIALS 


MATERIALS HANDLING 
Accidents 
Back injuries, 9:42685 (R;US) 
Mechanization of materials handling tasks, 9:42695 (RA;US) 
Meetings 
Back injuries, 9:42685 (R;US) 
Recommendations 
Manual materials training program for the 
mining industry, 9:42694 (RA;US) 
Mechanization of materials handling tasks, 9:42695 (RA;US) 
Systems Analysis 
Mechanization of materials handling tasks, 9:42695 (RA;US) 
Training 
Manual materials handling (MMH) training program for the 
mining industry, 9:42694 (RA;US) 
MATERIALS (POROUS) 
See POROUS MATERIALS 
MATERIALS RECOVERY 


Annual report to Congress and the President on 1982 industrial 
energy efficiency improvement, 9:43567 (R;US) 
Current alternative energy research and development in 
Illinois, 9:43552 (R;US) 
MATERIALS (SEMICONDUCTOR) 
See SEMICONDUCTOR MATERIALS 
MATERIALS (SHIELDING) 
See SHIELDING MATERIALS 
MATERIALS TESTING 
Equipment 
Heating and cooling system, 9:44222 (R;US) 
MATHEMATICAL MODELS 


See also COSMOLOGICAL MODELS 
NUCLEAR MODELS 


Evaluation 
Comparison between tracer measurements and model 
calculations for nighttime drainage flows in complex terrain, 
9:44464 (R;US) 
MAXIMUM PERMISSIBLE CONCENTRATION 
Comparative Evaluations 
MPC and ALI: their basis and their comparison, 9:44696 
(R;US) 
MAXWELL EQUATIONS 
Numerical Solution 
Numerical solution of Maxwell's equations and applications in 
the field of accelerator physics, 9:45139 (R;DE) 
MEASURING INSTRUMENTS 
Use of a more specific term is recommended. 
See also BOLOMETERS 
CALORIMETERS 
DOSEMETERS 
RADIATION DETECTORS 


SPECTROMETERS 
THERMOCOUPLES 


Meetings 
Proceedings of the 1984 American Nuclear Society Midwest 
Student Conference. Our energy future, 9:43539 (R;US) 


Outlook on development and trend of microprocessor based 
radiological instrumentation, 9:44430 (RA;AT) 
MECHANICAL STRUCTURES 
See also TOWERS 
Computer-Aided Design 
Computer aided design of thin wall structural elements for 
crash energy management, 9:43795 (RA;DE) 
Fracture Mechanics 
Advances in elastic-plastic fracture analysis. Final report, 
9:43308 (R;US) 
Testing 
Computer aided design of thin wall structural elements for 
crash energy management, 9:43795 (RA;DE) 
MECHANICAL VIBRATIONS 
Data Acquisition Systems 
Vibration data analysis system for SNLA Area III reference 
manual, 9:44130 (R;US) 
MEDICAL PERSONNEL 
See also RADIOLOGICAL PERSONNEL 





MEDICAL PERSONNEL 
Radiation Doses 


Radiation Doses 
Radiation dose received by the personnel of gynecological and 
nuclear medicine departments, 9:44689 (RA;AT) 


Establishing a radiation accident response plan with a local 

community hospital, 9:45132 (J;US) 
MEDICINE 
See also NUCLEAR MEDICINE 
VETERINARY MEDICINE 

System for the management of trauma and emergency surgery 

in space. Final report, 9:44635 (R;US) 
Research 

Biomedical research publications, 1982-1983. Final Report, 

9:44589 (R;US) 
ITERRANEAN 


Contribution to the radiological characterization of the 
Bokokotor’s bay, 9:44563 (RA;AT) 
MEGAKARYOCYTES 
See BONE MARROW CELLS 
MELT REFINING PROCESS 
See PYROCHEMICAL REPROCESSING 
MELTDOWN 
Chemical Reaction Kinetics 
Measures for removing hydrogen, 9:43357 (R;DE;In German) 
Fluid Flow 
A correlation for downward melt penetration into a miscible 
low-density substrate, 9:43460 (J;US) 
Heat Transfer 
A correlation for downward melt penetration into a miscible 
low-density substrate, 9:43460 (J;US) 
Molten Metal-Water Reactions 
Uncertainty study of PWR steam explosions, 9:43406 (R;US) 
Pressure Gradients 
Uncertainty study of PWR steam explosions, 9:43406 (R;US) 
MEMBRANE TRANSPORT 
Supported liquid membranes, 9:44018 (R;US) 
MEMBRANES 
See also CELL MEMBRANES 
Interaction 
Interaction of cobalt with glycerophosphoryl glycerol and 
phosphatidyl glycerol bilayer membranes, 9:44607 (J;GB) 
Nuclear Magnetic Resonance 
Interaction of cobalt with glycerophosphoryl glycerol anc 
phosphatidyl glycerol bilayer membranes, 9:44607 (J;GB) 
MERCAPTANS 
See THIOLS 
MERCURY 203 
Whole-Body Counting 
Some experiences in incidental internal contamination 
monitoring and dose assessment, 9:44681 (RA;AT) 
MERCURY COMPOUNDS 


Thermal pulse annealing of Hg:/sub -/ /sub x/ Cd /sub x/ Te, 
9:43883 (BA;NL) 
Surface Properties 
Thermal pulse annealing of Hg:/sub -/ /sub x/ Cd /sub x/ Te, 
9:43883 (BA;NL) 
MESOCRICETUS 
See HAMSTERS 
MESON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
MESONS 
Rest Mass 
Meson and baryon masses for light Kogut-Susskind quarks on a 
large lattice . Pt. 2, 9:45006 (R;DE) 
METACERCARIAE 
See LARVAE 
METAGALAXY 
See UNIVERSE 
METAL INDUSTRY 
Blast Furnaces 
COM injection into all tuyeres of Kashima No. 3 blast furnace, 
9:42742 (RA;US) 
Evaluation of CWM use in ironmaking, 9:42749 (RA;US) 
Economic Analysis 
Energy conservation in the power intensive industry towards 
the year 2000, 9:43720 (R;NO;In Norwegian) 
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Energy Conservation 
Electric ing: recent trends and future constraints, 
9:43714 (R;US) 
’ Energy Consumption 
Energy conservation in the power intensive industry towards 
the year 2000, 9:43720 (R;NO;In Norwegian) 
Fuel Substitution 
Is coal-oil slurry a suitable alternate process fuel for the iron 
ore industry, 9:42745 (RA;US) 
Water Pollution 
Sulfur effluents from thermal power plants- An assessment of 
subsequent water pollution. The significance of leval sulfur 
effluents for the surface water quality at Oxeloesund, 9:44556 
(R;NO;In Norwegian) 
METAL-INSULATOR-SEMICONDUCTOR SOLAR CELLS 
See MIS SOLAR CELLS 
METALLURGY 
Use of a more specific term is recommended; see also 
EXTRACTIVE METALLURGY or FABRICATION. 
Plasma Heating 
Potential, problems and innovations of plasma heat applications 
in the metallurgical industry, 9:45193 (J;GB) 
METALS 
See also ALKALI METALS 
ALKALINE EARTH METALS 
ALUMINIUM 
ANTIMONY 
BISMUTH 
CADMIUM 
GALLIUM 
GERMANIUM 
LEAD 
LIQUID METALS 


TIN 
TRANSITION ELEMENTS 
ZINC 


Cracks 
Inclined pileup of screw dislocations at the crack tip without a 
dislocation-free zone, 9:43862 (J;US) 
Dislocations 
Inclined pileup of screw dislocations at the crack tip without a 
dislocation-free zone, 9:43862 (J;US) 
Electron Diffraction 
EXAFS and Moessbauer study of small metal clusters isolated 
in rare-gas solids, 9:44917 (R;US) 
Distances 


EXAFS and Moessbauer study of small metal clusters isolated 
in rare-gas solids, 9:44917 (R;US) 
Phase Transformations 
Laser-generated glassy phases, 9:43888 (BA;NL) 


Laser-generated glassy phases, 9:43888 (BA;NL) 
Removal 
Removal of metals and noncombustibles from MSW before 
incineration, 9:43746 (RA;US) 
Stopping Power 
Mean excitation energies for stopping powers in various 
materials using local plasma oscillator strengths, 9:45110 
(R;US) 
Strains 
Practical applications of a new strain-limit strength theory, 
9:44217 (RA;DE) 
Stresses 
Practical applications of a new strain-limit strength theory, 
9:44217 (RA;DE) 
Surface Properties 
Laser induced periodic surface structure, 9:43890 (BA;NL) 
METAL-WATER REACTIONS 
See MOLTEN METAL-WATER REACTIONS 
METEORITES 
See also IRON METEORITES 
Carbon 14 
Radioactivities in returned lunar materials and in meteorites, 
9:44833 (R;US) 
Cosmic Nuclei 
Cosmic-ray record in solar system matter, 9:44888 (J;US) 
Geologic History 
Cosmic-ray record in solar system matter, 9:44888 (J;US) 
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Irradiation 
Cosmic ray exposure of SNC meteorites and constraints on 
their derivation from Mars, 9:44868 (R;US) 


Cosmic ray exposure of SNC meteorites and constraints on 
their derivation from Mars, 9:44868 (R;US) 
METEOROLOGY 
Time-Series Analysis 
Average value of correlated time series, with applications in 
dendroclimatology and hydrometeorology, 9:44467 (J;US) 
METER WAVE RADIATION 
See RADIOWAVE RADIATION 
METERING 
Utilization of solar energy in state-owned buildings in Berlin, 
9:43152 (R;DE;In German) 


METHANE 
Bibliographies 
Energy from biomass: a current awareness bulletin. Sample, 
9:43090 (R;US) 


OH concentration in an atmospheric-pressure methane-air 
flame from molecular-beam mass spectrometry and laser- 
absorption spectroscopy, 9:44032 (J;GB) 

Ton-Molecule Collisions 

Effect of collision energy and vibrational excitation on 

endothermic ion-molecule reactions, 9:44931 (R;US) 
Phase Studies 

CNG acid gas removal process. Final technical report, 9:42570 

(R;US) 
Production 

Construction and operation of a low-cost poultry waste 

digester, 9:43074 (J;US) 
Recovery 

Community model for coalbed methane utilization, 9:42894 

(J;US) 
Solubility 

Hydrogen and methane solubility in SRC-II coal liquid, 
9:42626 (J;US) 

Phase equilibrium in coal liquefaction processes. Final report, 
9:42594 (R;US) 

Solvent Properties 

Solubilities of heavy fossil fuels in compressed gases. 
Calculation of dew points in tar-containing gas streams (Coal 
tar in methane from ambient conditions to 100 bar and 600 
K), 9:42649 (J;US) 

Thermodynamic Properties 
Conversion of thermophysical property data, 9:42581 (R;US) 
Uses 
Community model for coalbed methane utilization, 9:42894 
(J;US) 
METHANE HYDRATES 
See GAS HYDRATES 
METHANOGENIC BACTERIA 
Biological Evolution 

Hydrogenase and other iron-sulfur proteins from sulfate- 

reducing and methane-forming bacteria, 9:44602 (BA;US) 
Metabolism 

Hydrogenase and other iron-sulfur proteins from sulfate- 

reducing and methane-forming bacteria, 9:44602 (BA;US) 
Taxonomy 

Hydrogenase and other iron-sulfur proteins from sulfate- 

reducing and methane-forming bacteria, 9:44602 (BA;US) 
METHANOL 
Economics 

California methanol assessment. Volume 1: Summary report, 

9:43076 (R;US) 
Production 

Oak Ridge Gaseous Diffusion Plant heat recovery study. Final 

report, 9:43709 (R;US) 
METHANOL FUELS 

Pure methanol, methanol-water mixtures, or methanol with 

additives; for methanol-gasoline mixtures, use GASOHOL. 
Evaluation 

Evaluation of dissociated and steam-reformed methanol as 

automotive engine fuels, 9:43809 (R;US) 
METHYL ALCOHOL 
See METHANOL 


METHYL CHLORIDE 
Specific Heat 
Snoidal sine-Gordon kinks and renormalization effects in 
specific heat of TMMC [(CHs)sNMnCls] and CsNiFs, 
9:43999 (J;US) 
Spin Waves 
Snoidal sine-Gordon kinks and renormalization effects in 
specific heat of TMMC [(CHs)sNMnCls] and CsNiFs, 
9:43999 (J;US) 
METHYL IODIDE 
Electronic Structure 
Rydberg states of polyatomic molecules: multichannel 
approaches for the simple halides, 9:44052 (R;US) 
Rydberg States 
Rydberg states of polyatomic molecules: multichannel 
approaches for the simple halides, 9:44052 (R;US) 
METHYL METHANESULFONATE 
Biological Effects 
Isolation and characterization of BHK cells sensitive to 
ionizing radiation and alkylating agents, 9:44701 (J;US) 
METHYL VIOLOGEN 


See BIPYRIDINES 
METHYLENE RADICALS 
Energy Levels 
Study of the CH2NO2 radical using a multiconfigurational self- 
consistent field approach. Final report, 15 June-1 September 
1983, 9:44937 (R;US) 
FUEL 


See METHANOL 
METHYLIDENE RADICALS 
See METHYLENE RADICALS 
METHYLMERCURY 
Toxicity 
Developmental neurotoxicity of methylmercury: the role of 
microtubules, 9:44717 (R;US) 
METRIZAMIDE 
Diagnostic Uses 
Metrizamide 
9:44625 (RA;CS) 
METRONIDAZOLE 
Radiosensitivity Effects 
action of metronidazole in hypoxic bone 
marrow, 9:44659 (RA;CS) 
METROPOLITAN AREAS 
See URBAN AREAS 
MEXICO 
Radioactive Waste Management 
Summary of national and international fuel cycle and 
radioactive waste management programs, 1984, 9:42969 
(R;US) 
MHD CHANNELS 


Magnetohydrodynamic generator analysis for baseload 
commercial powerplants, 9:43577 (J;US) 
Gas Flow 
Gas temperature measurements of particle-laden MHD flows, 
9:43576 (J;US) 
Magnetohydrodynamics 
Three-dimensional flow development in MHD generators at 
part load, 9:43578 (J;US) 
Multiphase Flow 
Three-dimensional flow development in MHD generators at 
part load, 9:43578 (J;US) 
Parametric Analysis 
Magnetohydrodynamic generator scaling analysis for baseload 
commercial powerplants, 9:43577 (J;US) 
Temperature Measurement 
Gas tem 
9:43576 (J;US) 
MHD GENERATOR CFFF 
Coal Fired Flow Facility for MHD generator component testing at 
Tullahoma, Tenn. 
Heat Transfer 
Testing low mass flow train in the DOE Coal Fired Flow 
Facility. Quarterly technical progress report, July-September 
1983, 9:43572 (R;US) 


tomography of the spine and head, 


measurements of particle-laden MHD flows, 





MHD GENERATOR CFFF 
Performance Testing 


Performance Testing 
Testing low mass flow train in the DOE Coal Fired Flow 
Facility. Quarterly technical progress report, July-September 
1983, 9:43572 (R;US) 
Interactions 
Testing low mass flow train in the DOE Coal Fired Flow 
Facility. Quarterly technical progress report, July-September 
1983, 9:43572 (R;US) 
Temperature Measurement 
Testing low mass flow train in the DOE Coal Fired Flow 
Facility. Quarterly technical progress report, July-September 
1983, 9:43572 (R;US) 
MHD GENERATOR UTSI 
Coal-fired MHD generator at University of Tennessee Space 
Institute. 
Flow Models 
Simulation of starting transients in the UTSI MHD generator, 
9:43579 (J;US) 
Start-Up 
Simulation of starting transients in the UTSI MHD generator, 
9:43579 (J;US) 
Transients 
Simulation of starting transients in the UTSI MHD generator, 
9:43579 (J;US) 
MHD GENERATORS 


Magnetohydrodynamic generator scaling analysis for baseload 
commercial powerplants, 9:43577 (J;US) 
F 
Influence of slag-seed interaction on MHD generator 
performance, 9:43575 (J;US) 
Parametric Analysis 
Magnetohydrodynamic generator scaling analysis for baseload 
commercial powerplants, 9:43577 (J;US) 
Performance 
Interelectrode resistance and performance of small and large 
scale MHD generators, 9:43573 (R;US) 
Seed-Slag Interactions 
Influence of slag-seed interaction on MHD generator 
performance, 9:43575 (J;US) 
MHD POWER PLANTS 
Fouling 
Fouling of convective heat exchangers in an MHD steam 
plant, 9:43574 (J;US) 


Fossil Energy Materials Program plan for fiscal years 1983- 
1987, 9:42556 (R;US) 
Seed-Slag Interactions 
Fouling of convective heat exchangers in an MHD steam 
plant, 9:43574 (J;US) 
MICELLAR SYSTEMS 
Rearrangement of inverse micelles following charge 
scavenging observed by time-resolved microwave 
conductivity, 9:44053 (J;US) 
MICELLAR-POLYMER FLOODING 
See MICROEMULSION FLOODING 
MICROBIAL ENHANCED OIL RECOVERY 
See MICROBIAL EOR 
MICROBIAL EOR 
Biological Models 
Interaction of Escherichia coli B and B/4 and bacteriophage 
T4D with Berea sandstone rock in relation to enhanced oil 
recovery, 9:44643 (J;US) 
MICROBIAL FLORA 
See MICROORGANISMS 
MICROCHANNEL ELECTRON MULTIPLIERS 
Gain 
Microchannel plate as a detector of minimum ionizing particle, 
9:44420 (BA;US) 
Functions 


Microchannel plate as a detector of minimum ionizing particle, 
9:44420 (BA;US) 
Time Resolution 
Microchannel plate as a detector of minimum ionizing particle, 
9:44420 (BA;US) 
MICROCOMPUTERS 
See MICROPROCESSORS 
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MICROEMULSION FLOODING 
Bench-Scale Experiments 

Chateaurenard field test recovery mechanisms and 
interpretation, 9:42826 (J;US) 

Glenn pool surfactant flood pilot test: comparison of 
laboratory and observation well data, 9:42834 (J;US) 

Kinetics of the chromium(VI)/thiourea reaction in the 
presence of polyacrylamide, 9:42814 (J;US) 

Observations on taiioring chemical slugs and simulating 
reservoir cores for an oil-wet reservoir, 9:42811 (J;US) 

Evaluations 

Glenn pool surfactant flood pilot test: comparison of 

laboratory and observation well data, 9:42834 (J;US) 
Displacement Fluids 

A group contribution activity coefficient model for enhanced 
oil recovery process involving electrolyte solutions: Part II- 
Solutions in the presence of partial molecular association, 
9:42861 (J;US) 

Electrolytes 

A group contribution activity coefficient model for enhanced 
oil recovery process involving electrolyte solutions: Part I- 
Solutions in the absence of partial molecular association, 
9:42812 (J;US) 

Evaluation 

A postflood evaluation of the North Burbank 

surfactant/polymer pilot, 9:42835 (J;US) 
Field Tests 

An evaluation of the Wilmington Field micellar/polymer 
project, 9:42823 (J;US) 

Chateaurenard field test recovery mechanisms and 
interpretation, 9:42826 (J;US) 

Evaluation coring results at a micellar/polymer flood, 9:42821 
(J;US) 

Glenn pool surfactant flood pilot test: comparison of 
laboratory and observation well data, 9:42834 (J;US) 

Progress report: Big Muddy Field low-tension flood 
demonstration project with emphasis on injectivity and 
mobility, 9:42824 (J;US) 

Mathematical Models 

The relative permeability function for two-phase flow in 

porous media: effect of capillary number, 9:42832 (J;US) 
Phase Studies 

A group contribution activity coefficient model for enhanced 
oil recovery process involving electrolyte solutions: Part II- 
Solutions in the presence of partial molecular association, 
9:42861 (J;US) 

Chateaurenard field test recovery mechanisms and 
interpretation, 9:42826 (J;US) 

Viscosity and phase behavior of petroleum sulfonate solutions 
in the liquid crystalline region with and without small 
amounts of added hydrocarbons, 9:42837 (J;US) 

MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS 


See also BACTERIA 
VIRUSES 


Containment Systems 
Conditions for microbial growth in the FILTRA steam 
absorption tower. A study in model systems, 9:43329 
(R;SE;In Swedish) 
Growth 
Conditions for microbial growth in the FILTRA steam 
absorption tower. A study in model systems, 9:43329 
(R;SE;In Swedish) 
Inhibition 
Host-Pathogen interactions. 25. Endopolygalacturonic acid 
lyase from Erwinia carotovora elicits phytoalexin 
accumulation by releasing plant cell wall fragments, 9:44598 
(J;US) 
MICROPROCESSORS 
Array Processors 
Fermilab ACP multi-microprocessor project, 9:44292 (R;US) 
MICROSCOPES 
Laser Radiation 
Laser illuminated nano-second microscope, 9:44437 (R;US) 
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MICROSOMES 
Biological Functions 

Calcium transport in the microsomal fraction of rat 

submandibular glands, 9:44595 (R;US) 
MICROSPHERES 
Clearance 

Disposition of 3-, 7-, and 13-4m microspheres instilled into 

lungs of dogs, 9:44707 (J;US) 
Production 

Study of operating characteristics of a rotating bowl for 
production of microspheres, 9:42930 (R;US) 

Turbulent shear fields for dispersion of aqueous drops in 
organic liquids and application to gel-sphere processes, 
9:42928 (R;US) 

Retention 
Disposition of 3-, 7-, and 13-~m microspheres instilled into 
lungs of dogs, 9:44707 (J;US) 
MICROWAVE AMPLIFIERS 
See also MASERS 
Performance Testing 
Gyrotron oscillators for fusion heating, 9:45263 (BA;GB) 
Specifications 
Gyrotron oscillators for fusion heating, 9:45263 (BA;GB) 
MIDDLE EAST 
See also ISRAEL 
Petroleum 

World petroleum outlook - 1984. Hearing before the 
Committee on Energy and Natural Resources, United States 
Senate, Ninety-Eighth Congress, Second Session, January 
30, 1984, 9:42882 (B;US) 

MIGRATION (RADIONUCLIDE) 
See RADIONUCLIDE MIGRATION 
MILITARY FACILITIES 
Cogeneration 

Preliminary assessment of decentralized, small 

equipment for Navy shore bases, 9:43541 (R;US) 
Lighting Systems 

Evaluation of arctic test of improved tritium radioluminescent 
lighting. Final report, November-December 1983, 9:43700 
(R;US) 

MILITARY PERSONNEL 
Biological Radiation Effects 

Estimated effects of ionizing radiation upon military task 
performance: individual combat crewmember assessment, 
9:44653 (R;US) 

Performance 

Estimated effects of ionizing radiation upon military task 
performance: individual combat crewmember assessment, 
9:44653 (R;US) 

MILK 
Radiation Monitoring 

Environmental monitoring at the Savannah River Plant. 
Annual report, 1980, 9:44538 (R;US) 

Environmental monitoring at the Savannah River Plant. 
Annual report, 1982, 9:44539 (R;US) 

MILL TAILINGS 
Coverings 

Effects of rock riprap design parameters on flood protection 

costs for uranium tailings impoundments, 9:42966 (R;US) 
Erosion 

Effects of rock riprap design parameters on flood protection 

costs for uranium tailings impoundments, 9:42966 (R;US) 
Remedial Action 

Uranium Mill Tailings Remedial Action Program. Radiological 
survey of Shiprock vicinity property SH08, Shiprock, New 
Mexico, October-November 1982, 9:42998 (R;US) 

‘Jranium Mill Tailings Remedial Action Program. Radiological 
survey of Shiprock vicinity property SH15, Shiprock, New 
Mexico, October-November 1982, 9:43004 (R;US) 

Uranium Mill Tailings Remedial Action Program. Partial 
radiological survey of Shiprock vicinity property SH13 
Shiprock, New Mexico, November 1982, 9:43002 (R;US) 

Uranium Mill Tailings Remedial Action Program. Partial 
radiological survey of Shiprock vicinity property SH14 
Shiprock, New Mexico, October-November 1982, 9:43003 
(R;US) 


Uranium Mill Tailings Remedial Action Program. Radiological 
survey of Shiprock vicinity property SHO7, Shiprock, New 
Mexico, September-November 1982, 9:42997 (R;US) 

Uranium Mill Tailings Remedial Action Program. Radiological 
survey of Shiprock vicinity property SH10, Shiprock, New 
Mexico, October-November 1982, 9:43000 (R;US) 

Uranium Mill Tailings Remedial Action Program. Radiological 
survey of Shiprock vicinity property SH11, Shiprock, New 
Mexico, October-November 1982, 9:43001 (R;US) 

Uranium Mill Tailings Remedial Action Program. Radiological 
survey of Shiprock vicinity property SH16, Shiprock, New 
Mexico, October-November 1982, 9:43005 (R;US) 

Uranium Mill Tailings Remedial Action Program. Radiological 
survey of Shiprock vicinity property SHO9, Shiprock, New 
Mexico, October-November 1982, 9:42999 (R;US) 

Uranium Mill Tailings Remedial Action Program. Radiological 
survey of Shiprock vicinity property SH17, Shiprock, New 
Mexico, August and November 1982, 9:43006 (R;US) 

MILLSTONE-2 REACTOR 
On-Line Systems 

Expert system for on-line machinery diagnostics. Final report, 

9:43250 (R;US) 
MINE SHAFTS 

Prior to October 1982, this concept was indexed to SHAFT 

EXCAVATIONS. 
Fire Extinguishers 

Inmine evaluation of improved underground fire protection 

equipment, 9:42672 (RA;US) 


Inmine evaluation of improved underground fire protection 
equipment, 9:42672 (RA;US) 
MINE-MOUTH GENERATING PLANTS 


See COAL MINES 
FOSSIL-FUEL POWER PLANTS 


MINERAL OIL 
See LUBRICANTS 
MINERAL WASTES 
Ash Content 
Value derivable from coal waste by entrained-flow 
combustion, 9:42759 (RA;US) 
Calorific Value 
Value derivable from coal waste by entrained-flow 
combustion, 9:42759 (RA;US) 
Coal Preparation 
Utilization of anthracite culm, 9:42755 (RA;US) 
Fluidized-Bed Combustion 
Value derivable from coal waste by entrained-flow 
combustion, 9:42759 (RA;US) 
Sulfur Content 
Value derivable from coal waste by entrained-flow 
combustion, 9:42759 (RA;US) 
MINERALS 
See also ZEOLITES 


The role of thermal analysis techniques in the in-situ 
combustion process, 9:42911 (J;US) 
Catalytic Effects 
Increasing the activity of coal mineral matter for 
hydrodesulfurization and hydrodenitrogenation, 9:42615 
(J;US) 


Kinetic study of the oxidation of complex nickeliferous sulfide 
ore in aqueous ferric sulfate (Pentlandite), 9:44036 (R;US) 
Thermal Gravimetric Analysis 
The role of thermal analysis techniques in the in-situ 
combustion process, 9:42911 (J;US) 


See also COAL MINERS 
Radiation Doses 

Radiation protection problems connected with uranium ore 
mining at Kvanefjeld and uranium processing, 9:44662 
(R;DK;In Danish) 

Radiation doses connected with tunnel excavation at 
Kvanefjeld, 9:44663 (R;DK;In Danish) 

MINING 


See also COAL MINING 
SURFACE MINING 





MINING 
Radiation Doses 


UNDERGROUND MINING 
Socio-Economic Factors 
Kvanefjeld uranium project. Infrastructure, 9:42948 (R;DK;In 
Danish) 
MINING EQUIPMENT 
Accidents 
Operator alertness studies, 9:42678 (RA;US) 
Fire Extinguishers 
Fire suppressants for mobile mining equipment, 9:42671 
(RA;US) 
Improved fire protection systems for mobile mining equipment, 
9:42669 (RA;US) 
Maintenance 
Mechanization of materials handling tasks, 9:42695 (RA;US) 
Research Programs 
Coal mine safety and productivity, 9:42696 (R;US) 
Safety Engineering 
Large ROPS and operator restraint device research, 9:42679 
(RA;US) 
Safety in the use and maintenance of large mobile surface 
mining equipment, 9:42674 (R;US) 
Solving the problem of getting on and off large surface mining 
equipment, 9:42675 (RA;US) 
Technology Utilization 
Coal mine safety and productivity, 9:42696 (R;US) 
MIRROR ADVANCED REACTOR STUDY 
See MARS REACTOR 
MIRRORS 
See also LASER MIRRORS 
Positioning 
Assembly canting fixture operations: Phase 2. Revision 2, 
9:43135 (R;US) 
MIRRORS (MAGNETIC) 
See MAGNETIC MIRRORS 
MIS SOLAR CELLS 
Quality Factor 
Variation in the diode quality factor with the insulator layer 
thickness for a metal-insulator-n-semiconductor solar cell, 
9:43115 (J;US) 
MISCIBLE FLOODING 
See MISCIBLE-PHASE DISPLACEMENT 
MISCIBLE-PHASE DISPLACEMENT 
See also CARBON DIOXIDE INJECTION 
MICROEMULSION FLOODING 
Quantification of diffusion inside porous media for EOR 
processes by micromodel and holography, 9:42865 (J;US) 
Displacement Fluids 
Linear stability analysis of immiscible displacement including 
continuously changing mobility and capillary effects: Part I-- 
Simple basic flow profiles, 9:42833 (J;US) 
MISGURNUS 
See FISHES 
MITOCHONDRIA 
Metabolism 
Effects of the proline analog L-thiazolidine-4-carboxylic acid 
on proline metabolism, 9:44728 (J;US) 


See METHYL METHANESULFONATE 
MODELS (COSMOLOGICAL) 
See COSMOLOGICAL MODELS 
MODELS (MATHEMATICAL) 
See MATHEMATICAL MODELS 
MODELS (NUCLEAR) 
See NUCLEAR MODELS 
MODIFIED IN-SITU PROCESSES 
Computerized Simulation 
Acoustic wave propagation in oil shale, 9:42912 (J;GB) 
Seismic Surveys 
Acoustic wave propagation in oil shale, 9:42912 (J;GB) 
MOLECULAR BEAMS 
Low earth orbit molecular beam space simulation facility, 
9:44142 (R;US) 
MOLECULAR FLUORESCENCE SPECTROSCOPY 
See FLUORESCENCE SPECTROSCOPY 
MOLECULAR IONS 


Coordinate the above descriptor with a descriptor for the specific 
ion. 
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See also HYDROGEN IONS 2 PLUS 
Ion-Atom Collisions 
Effect of collision energy and vibrational excitation on 
endothermic ion-molecuie reactions, 9:44931 (R;US) 
Stripping 
Charge states of ions traversing thin carbon foils inferred from 
7 MeV Cai Coulomb explosion experiments, 9:44915 (R;US) 
MOLECULAR ORBITAL MODEL 
See MOLECULES 
MOLECULE COLLISIONS 
See also ELECTRON-MOLECULE COLLISIONS 
Mathematical Models 
Factorization of scattering information in molecular collision 
theory, 9:44929 (R;US) 
MOLECULES 
See also POLYATOMIC MOLECULES 
Spectroscopy 
Gordon conference on molecular electronic spectroscopy. 
Final report, 9:44934 (R;US) 
MOLTEN CARBONATE FUEL CELLS 
Prior to June 1980 this information was indexed with the 
descriptors HIGH-TEMPERATURE FUEL CELLS + 
MOLTEN SALTS + CARBONATES. 


Molten carbonate fuel cells for coal and natural gas fuels, 
9:43591 (J;US) 
Systems 


Fuel 
Advanced fuel cell concepts for the 0.1 to 100 MW range, 
9:43593 (J;US) 
Materials 
Fossil Energy Materials Program plan for fiscal years 1983- 
1987, 9:42556 (R;US) 
Materials for high-temperature fuel cells, 9:43580 (R;US) 
MOLTEN METAL-WATER REACTIONS 
Simulation 
Two-phase flow in beds of spherical particles, 9:44199 
(R;DE;In German) 
MOLTEN SALT FUELS 
Purification 


Reduction of iron fluoride with hydrogen in mixtures of 
molten salts in a packed column. (Part I), 9:43274 (R;US) 
MOLTEN SALT REACTOR EXPERIMENT 
See MSRE REACTOR 
MOLYBDENUM 
Catalytic Effects 
Kinetics of hydrogenation of alternative crude oils. First 
annual report, August 1, 1980-August 1, 1981, 9:42564 
(R;US) 


Diffusion of molybdenum through H-451 graphite, 9:43262 
G;US) 

Thermal outgassing of irradiated nuclear fuel: a literature 
review, 9:42968 (R;US) 

y 

Applications of synchrotron x-ray diffraction topography to 

fractography, 9:44218 (R;US) 
Lattice Vibrations 

Vibrational frequencies via total-energy calculations. 

Applications to transition metals, 9:43868 (J;US) 


Vibrational frequencies via total-energy calculations. 
Applications ic transition metals, 9:43868 (J;US) 
Proton Reactions 
Medium-energy spallation cross sections. 2. Mo irradiation 
with 800-MeV protons, 9:45073 (J;GB) 
Voltametry 
Modification of silicon and carbon electrodes with 
methacrylamide polymers containing covalently attached 
molybdenum dinitrogen complexes, 9:44060 (J;US) 
MOLYBDENUM ALLOYS 
See also NIMONIC PEI6 
STAINLESS STEEL-316 
Materials Testing 
Molybdenum and tungsten alloys for space nuclear power 
systems, 9:43278 (J;US) 
Mechanical Properties 
Metallic glasses as amorphous coatings, 9:43837 (RA;US) 
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Research toward new alloys for generator retaining rings, 
9:43214 (J;US) 
Microstructure 
Metallic glasses as amorphous coatings, 9:43837 (RA;US) 
MOLYBDENUM COMPLEXES 


Modification of silicon and carbon electrodes with 
methacrylamide polymers containing covalently attached 
molybdenum dinitrogen complexes, 9:44060 (J;US) 

MOLYBDENUM PHOSPHIDES 
Catalytic Effects 

Selectivity, activity and metal-support interactions of Group 
VIII bimetallic catalysts. Progress report, 15 August 1983-15 
August 1984, 9:44034 (R;US) 

MOLYBDENUM SILICIDES 
Annealing 

Impurity redistribution studies on laser-formed silicides, 

9:43923 (BA;NL) 
Ton Implantation 

Impurity redistribution studies on laser-formed silicides, 

9:43923 (BA;NL) 
MOLYBDENUM SULFIDES 


Effect of pressure and oxygen defects in divalent Chevrel- 
phase superconductors, 9:43992 (J;US) 
MONEL 400 
Corrosion 
Fundamental study of the NOXSO combined NO/sub x//SO2 
flue gas treatment process: corrosion and its prevention, 
9:43218 (R;US) 
Materials Testing 
Fundamental study of the NOXSO combined NO/sub x//SO2 
flue gas treatment process: corrosion and its prevention, 
9:43218 (R;US) 
MONILIA 
See CANDIDA 
MONITORED RETRIEVABLE STORAGE 
Evaluations 
Selection of concepts for monitored retrievable storage of 
spent nuclear fuel and high-level radioactive wastes, 9:42943 
(R;US) 
MONITORING (RADIATION) 
See RADIATION MONITORING 
MONITORS (RADIATION) 
See RADIATION MONITORS 
MONITORS (REACTOR) 
See REACTOR CONTROL SYSTEMS 
MONOCRYSTALS 
Electron Channeling 
Data acquisition system electronics in experiment on studies of 
radiation appearing during electron and positron channeling 
in monocrystals, 9:44375 (R;SU;In Russian) 
Photon Transport 
X-ray absorption in perfect crystals, 9:45104 (R;US) 
Positron Channeling 


Data acquisition system electronics in experiment on studies of 
radiation appearing during electron and positron channeling 
in monocrystals, 9:44375 (R;SU;In Russian) 

MOON 
Cosmic Nuclei 
Cosmic-ray record in solar system matter, 9:44888 (J;US) 
Geologic History 
Cosmic-ray record in solar system matter, 9:44888 (J;US) 


Origin of the Moon: in search of the Holy Grail, 9:44869 
(R;US) 
MORGANTOWN ENERGY TECHNOLOGY CENTER 
Research Programs 
Gas Hydrate Project, 9:42893 (R;US) 
MOROCCO 
Electric Power 
Morocco - energy situation 1982/83, 9:43509 (R;DE;In 
German) 
Energy Policy 
Morocco - energy situation 1982/83, 9:43509 (R;DE;In 
- German) 


MUNICIPAL WASTES 


Energy Supplies 
Morocco - energy situation 1982/83, 9:43509 (R;DE;In 
German) 
MOS TRANSISTORS 
Metal Oxide Silicon transistors. 
Physical Radiation Effects 
Hole traps and trivalent silicon centers in metal/oxide/silicon 
devices, 9:43994 (J;US) 
MOTELS 
See HOTELS 
MOTOR INNS 
See HOTELS 
MOTOR VEHICLE ACCIDENTS 
Computerized Simulation 
Computer aided design of thin wall structural elements for 
crash energy management, 9:43795 (RA;DE) 
Test aided computer prediction of passenger car side impact, 
9:44227 (RA;DE) 
MOTTELSON-NILSSON MODEL 
See NILSSON-MOTTELSON MODEL 
MPC 
See MAXIMUM PERMISSIBLE CONCENTRATION 
MSRE REACTOR 
Molten Salt Fuels 
Reduction of iron fluoride with hydrogen in mixtures of 
molten salts in a packed column. (Part I), 9:43274 (R;US) 
MT ST HELENS 
Eruption 
Pressure wave generated by the Mount St. Helens eruption, 
9:44757 (J;US) 
MULTICHARGED IONS 
Tons with charge 3 and above. Coordinate the above descriptor 
with a descriptor for the specific ion. 
Ton Beams 
Deceleration of highly stripped ions by the Heidelberg 
postaccelerator, 9:44316 (R;DE) 
METERS 


Spectrometer of AE-E type for investigation of particle yields 
in reactions with relativistic ions, 9:44373 (R;SU;In Russian) 
MULTIWIRE DRIFT CHAMBERS 
See DRIFT CHAMBERS 
MUNICIPAL BUILDINGS 
See PUBLIC BUILDINGS 
MUNICIPAL WASTES 
Combustion 
Small-scale combustion systems: an overview, 9:43199 
(RA;US) 
Energy Recovery 
Case study review: small scale waste-to-energy district heating 
plants, 9:43736 (RA;US) 
Community approach to resource recovery, 9:43202 (RA;US) 
Determining project feasibility for an urban development 
action grant, 9:43743 (RA;US) 
Developing and procuring small scale energy recovery 
projects, 9:43203 (RA;US) 
Environmental issues: analysis of case studies, 9:43748 (RA;US) 
Financing of municipal waste-to-energy projects, 9:43742 
(RA;US) 
From tipping fee to tipping free, 9:43739 (RA;US) 
Gallatin financing, 9:43745 (RA;US) 
Legal aspects of project financing of resources recovery, 
9:43744 (RA;US) 
Nashville Thermal: waste to energy facility, 9:43749 (RA;US) 
Overview of Gallatin facility, 9:43747 (RA;US) 
Pittsfield, MA: Vicon’s waste to energy facility, 9:43737 
(RA;US) 
Prince Edward Island experience, 9:43740 (RA;US) 
Project financing: a banker's view, 9:43741 (RA;US) 
Removal of metals and noncombustibles from MSW before 
incineration, 9:43746 (RA;US) 
Salem, Virginia, waste-to-energy plant, 9:43738 (RA;US) 
Small-scale combustion systems: an overview, 9:43199 
(RA;US) 
Small-scale waste-to-energy systems: status of their technology 
and economics, 9:43200 (RA;US) 





MUNICIPAL WASTES 
Energy Recovery 


Technical differences between steam generators for small scale 
systems: informal comments, 9:43201 (RA;US) 
Materials Recovery 
Recovery of municipal waste in the Nordic countries, 9:43753 
(R;NO;In Norwegian) 
Research Programs 
Recovery of municipal waste in the Nordic countries, 9:43753 
(R;NO;In Norwegian) 
Processes 


Removal of metals and noncombustibles from MSW before 
incineration, 9:43746 (RA;US) 
Waste Product Utilization 
Recovery of municipal waste in the Nordic countries, 9:43753 
(R;NO;In Norwegian) 
MUON REACTIONS 
Capture 
Nuclear moments and nuclear structure. Annual progress 
report, September 1, 1983-July 31, 1984, 9:45050 (R;US) 
MUONIC MOLECULES 
Synthesis 
Resonant mesonic-molecule formation in muon-catalyzed D-T 
fusion, 9:44955 (J;US) 
MUON-PROTON INTERACTIONS 
Deep Inelastic Scattering 
Realistic calculation of observables of the deep inelastic muon- 
proton scattering in perturbative quantum chromodynamics, 
9:45010 (R;DE;In German) 
MUONS 
Multiple Production 
Observation of a multiparticle event with 2 isolated energetic 
muons in e* e~ interactions, 9:44989 (R;DE) 
Radiative Decay 
Los Alamos Crystal Box experiment: a search for p — ey, » 
— eyy, and p — eee, 9:44992 (R;US) 
Weak Particle Decay 
Los Alamos Crystal Box experiment: a search for p — ey, » 
— eyy, and p — eee, 9:44992 (R;US) 
MUSEUMS 
See EDUCATIONAL FACILITIES 
MUTANTS 
Classification 
Mutagenic effect of radionuclides incorporated into DNA of 
Drosophila melanogaster. Progress report, July 16, 1983- 
June 30, 1984, 9:44657 (R;US) 


Mutagenic effect of radionuclides incorporated into DNA of 
Drosophila melanogaster. Progress report, July 16, 1983- 
June 30, 1984, 9:44657 (R;US) 
MYLAR 
Ton Collisions 
Electron capture by U®* and U®* and ionization of U% and 
U"*, 9:44959 (J;US) 


NAI DETECTORS 
Background Radiation 
Investigation of sources of background in sodium iodide 
detectors, 9:44411 (R;US) 


Physics with the crystal ball detector, 9:44419 (J;US) 
Uses 
Physics with the crystal ball detector, 9:44419 (J;US) 
NAL SYNCHROTRON 
See FERMILAB ACCELERATOR 
NAPHTHA 
Boiling point range 0-204°C. 


Enthalpy measurements on distillate cuts of syncrudes 
produced from the solvent refined coal processes, 9:42611 
(J;US) 
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NAPHTHALENE 


Molecule-induced homolysis in coal chemistry: Radical 
intermediates in the thermal decomposition of 1,2- 
dihydronaphthalene, 9:42630 (J;US) 

Hydrogenation 
Molecule-induced homolysis in coal chemistry: Radical 
intermediates in the thermal decomposition of 1,2- 
dihydronaphthalene, 9:42630 (J;US) 
NATIONAL ACCELERATOR LABORATORY 
See FERMILAB ACCELERATOR 
NATIONAL ENERGY SECURITY CORPORATION 
See SYNTHETIC FUELS CORPORATION 
NATIONAL GOVERNMENT 
Use only when needed in conjunction with one or both of the terms 
LOCAL GOVERNMENT and STATE GOVERNMENT. 
Technology Transfer 
Federal government agency activities in technology transfer: 
an historical view, 9:45278 (R;US) 

NATIONAL REACTOR TESTING STATION 

See IDAHO NATIONAL ENGINEERING LABORATORY 
NATIONAL REACTOR TESTING STATION BURST FA 

See PBF REACTOR 
NATURAL CIRCULATION 

See NATURAL CONVECTION 
NATURAL CONVECTION 

Boundary Conditions 
Influence of Benard-convection on solid-liquid-interfaces, 

9:44200 (R;DE;In German) 


Influence of Benard-convection on solid-liquid-interfaces, 

9:44200 (R;DE;In German) 
NATURAL GAS 
See also LIQUEFIED NATURAL GAS 
Accidents 

Calculation of pressure build-up behaviour in flame fronts with 
the combustion of large-size free gas clouds, 9:44173 
(R;DE;In German) 


Explosions 

Calculation of pressure build-up behaviour in flame fronts with 
the combustion of large-size free gas clouds, 9:44173 
(R;DE;In German) 

Demonstration Programs 

Energy research and development plan for 73rd-75th fiscal 

years (July 1984-June 1987), 9:43538 (R;US) 
Deposits 

Deposit formation and heat transfer in hydrocarbon rocket 

fuels, 9:43071 (R;US) 
Heat Transfer 

Deposit formation and heat transfer in hydrocarbon rocket 

fuels, 9:43071 (R;US) 
Market 

Model documentation of the gas analysis modeling system. 
Volume 2. Model methodology, 9:42898 (R;US) 

Model documentation of the gas analysis modeling system. 
Volume 3. Software and data documentation and user’s 
guide, 9:42899 (R;US) 

Pipelines 

Wind tunnel study of natural gas dispersion from models of 
pipeline fractures and measurements of source 
characteristics, 9:44171 (R;GB) 

Reformer Processes 
Advanced fuel cell concepts for the 0.1 to 100 MW range, 
9:43593 (J;US) 
Research Programs 
Energy research and development plan for 73rd-75th fiscal 
years (July 1984-June 1987), 9:43538 (R;US) 


Model documentation of the gas analysis modeling system. 
Volume 2. Model methodology, 9:42898 (R;US) 

Model documentation of the gas analysis modeling system. 
Volume 1. Model overview , 9:42897 (R;US) 

Storage Facilities 

Calculation of pressure build-up behaviour in flame fronts with 
the combustion of large-size free gas clouds, 9:44173 
(R;DE;In German) 
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Disruption 
Telephone audit of data base on the survey of aliernate fuel 
demand due to natural gas curtailment, 9:42896 (R;US) 


Calculation of pressure build-up behaviour in flame fronts with 
the combustion of large-size free gas clouds, 9:44173 
(R;DE;In German) 
NATURAL GAS APPLIANCES 
See GAS APPLIANCES 
NATURAL GAS DEPOSITS 
Exploitation 
Petroleum outlook, 9:42880 (R;NO) 


Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 1 b. Project 
summary, 9:42769 (R;DK) 

Geophysical Surveys 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 d. E-2 
"KALKPLOT™”. Cross-plots of log- and core data from the 
Chalk Group, 9:42770 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 e. E-1 
“KALKPLOT”. Cross-plots of log- and core data from the 
Chalk Group, 9:42771 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 b. Adda - 1 
"KALKPLOT”. Cross-plots of log- and core data from the 
Chalk Group, 9:42772 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 f. G-1 
"KALKPLOT™”. Cross- plots of log- and core data from the 
Chalk Group, 9:42773 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central graben. Pt. 5 g. I-1 
"KALKPLOT™. Cross-plots of log- and core data from the 
Chalk Group, 9:42774 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 h. N-2 
KALKPLOT. Cross-plots of log- and core data from the 
Chalk Group, 9:42775 (R;DK) ' 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 i. O-1 
KALKPLOT. Cross-plots of log- and core data from the 
Chalk Group, 9:42776 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 j. P-1 
KALKPLOT. Cross-plots of log- and core data from the 
Chalk Group, 9:42777 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 k. Q-1 
KALKPLOT. Cross-plots of log- and core data from the 
Chalk Group, 9:42778 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 1. RUTH-1 
KALKPLOT. Cross-plots of log- and core data from the 
Chalk Group, 9:42779 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 m. T-1 
KALKPLOT. Cross-plots of log- and core data from the 
Chalk Group, 9:42780 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 n. U-1 
KALKPLOT. Cross-plots of log- and core data from the 
Chalk Group, 9:42781 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 0. V-1 
KALKPLOT. Cross-plots of log- and core data from the 
Chalk Group, 9:42782 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 q. Reservoir 
parametres from formation evaluation. Kalkplot description, 
9:42783 (R;DK) 

Chalk project. Oil- and gas containing calk reservoirs in the 
Danish part of the Central Graben. Pt. 5 p. W-1 
KALKPLOT. Cross-plots of log- and core data from the 
Chalk Group, 9:42784 (R;DK) 


NEON 20 REACTIONS 
Particle Production 


Petroleum outlook, 9:42880 (R;NO) 
Reservoir Rock 
Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 1 b. Project 
summary, 9:42769 (R;DK) 
Seismic Surveys 
Seismic surveys in Denmark 1962-1976, 9:42785 (R;DK) 
Stratigraphy 
Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 1 b. Project 
summary, 9:42769 (R;DK) 
NATURAL GAS WELLS 
Gas Flow 
Fractured shale gas reservoir performance study - An offset 
well interference field test, 9:42895 (J;US) 
Pressure Gradients 
Pressure transient analysis in an elongated linear flow system, 
9:42797 (J;US) 
Testing 
— eee 
G;US 
Well Logging 
Fractured shale gas reservoir performance study - An offset 
well interference field test, 9:42895 (J;US) 
NAVIER-STOKES EQUATION 
See NAVIER-STOKES EQUATIONS 
NAVIER-STOKES EQUATIONS 
Numerical Solution 
Finite analytic numerical method for unsteady two-dimensional 
Navier-Stokes equations, 9:44973 (J;US) 
NEBULAE 
See also PLANETARY NEBULAE 


Hydrodynamic models of Herbig-Haro objects, 9:44884 (J;GB) 
NEGATONS 
See ELECTRONS 
NEGATRONS 
See ELECTRONS 
NEODYMIUM 142 
Energy Levels 
Application of the quasiparticle-random-phase approximation in 
the region of the semi-magic nucleus «4146 Gdso, 9:45068 
(R;DE) 
NEODYMIUM 142 TARGET 
Oxygen 16 Reactions 
New evaluation of fission-fragment angular distributions in 
heavy-ion reactions, 9:45069 (J;US) 
NEODYMIUM LASERS 
Analysis of a 10 megawatt space-based solar-pumped 
neodymium laser system, 9:44189 (R;US) 
Efficiency 
High energy efficient solid state laser sources, 9:44187 (R;US) 
NEON 
Charged-Particle Transport 
ATA gas propagation - 1 foot tank experiment, 9:44286 (R;US) 
Ton-Atom Collisions 
Roles of Pauli correlations, channel couplings, and shake-off in 
ion-induced KL/sup v/ and K?L/sup v/ multiple-vacancy 
production, 9:44920 (R;US) 
NEON 19 
Beta-Plus Decay 
Test of time-reversal symmetry in the 8 decay of ‘Ne, 
9:45054 (J;US) 
NEON 20 REACTIONS 
Fission 
Fission-fragment angular distributions, 9:45097 (J;US) 
Heavy Ion Reactions 
New developments in the application of gas-jet and on-line 
chemistry techniques to heavy ion reactions with exotic 
targets, 9:44296 (R;DE) 
Particle Production 
Nuclear moments and nuclear structure. Annual progress 
report, September 1, 1983-July 31, 1984, 9:45050 (R;US) 





NEONATES 
Lungs 
Comparison of bronchoalveolar lavage cells from germfree and 
conventional lambs, 9:44648 (R;US) 
NEOPLASMS 
See also LEUKEMIA 
Biological Models 
In situ oxygen consumption rates of cells in V-79 multicellular 
spheroids during growth, 9:44617 (J;US) 


Early lung cancer - detection, treatment outcome, 9:44622 
(R;US) 
Diagnostic Techniques 
Development of advanced methods for early detection of lung 
cancer in the uranium miner/worker population, 9:44623 


(R;US) 


The probability that a specified cancer and a specific radiation 
exposure are causally related, 9:43024 (J;US) 


Local proliferation of mononuclear phagocytes in tumors, 
9:44647 (J;US) 


Eight year’s experience with routine high dose, low fraction 
radiotherapy, 9:44630 (RA;CS) 


Early lung cancer - detection, treatment outcome, 9:44622 
(R;US) 
NEPHRECTOMY 
Biological Effects 
Effects of unilateral nephrectomy on erythrocytosis and 
arteriosclerosis induced in rats by intrarenal injection of 
nickel subsulfide, 9:44733 (J;DE) 
NEPTUNE PLANET 
Planetary Magnetospheres 
Research in space physics at the University of Iowa, 1982, 
9:44909 (R;US) 
NEPTUNIUM 
Adsorption 
Progress in evaluation of radionuclide geochemical information 
developed by DOE high-level nuclear waste repository site 
projects: report for October-December 1983, 9:42993 (R;US) 


Progress in evaluation of radionuclide geochemical information 
developed by DOE high-level nuclear waste repository site 
projects: report for October-December 1983, 9:42993 (R;US) 

Dissolution 

Defense High-Level Waste Leaching Mechanisms Program. 

Final report, 9:42994 (R;US) 


Defense High-Level Waste Leaching Mechanisms Program. 
Final report, 9:42994 (R;US) 


Progress in evaluation of radionuclide geochemical information 
developed by DOE high-level nuclear waste repository site 
projects: report for October-December 1983, 9:42993 (R;US) 
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Moessbauer Effect 
Studies of *7Np-compounds by Moessbauer spectroscopy, 
9:44076 (R;DE;In German) 
NEPTUNIUM COMPOUNDS 
See also NEPTUNYL COMPOUNDS 
Chemical Bonds 
Studies of *’Np-compounds by Moessbauer spectroscopy, 
9:44076 (R;DE;In German) 
NEPTUNYL COMPOUNDS 
Formation Heat 
Microcalorimetric measurement of reaction enthalpies in 
solutions of uranium and neptunium compounds, 9:44033 
(R;US) 
NERVA NUCLEAR ROCKET ENGINE 
See NERVA REACTOR 
NERVA REACTOR 
Preliminary measurement data requirements list (ground test 
engine E-1): full flow engine. NERVA Program, 9:43349 
(R;US) 
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NETHERLANDS 
Radioactive Waste Management 
Summary of national and international fuel cycle and 
radioactive waste management programs, 1984, 9:42969 


See COMPUTER NETWORKS 
NEUTRAL ATOM BEAM INJECTION 
Enhancement of the neutral-beam stopping cross section in 
fusion plasmas due to multistep coliision processes, 9:45190 
(;US) 
Ton Sources 
Neutral beam system based on BNL negative hydrogen ion 
sources, 9:45262 (BA;GB) 
Neutral Beam Sources 
Long-pulse neutral injector development at the Lawrence 
Berkeley Laboratory, 9:45260 (BA;GB) 
Technology for multi-MeV light atom heating beams, 9:45261 
(BA;GB) 
NEUTRAL BEAM SOURCES 
Neutral beam system based on BNL iicgative hydrogen ion 
sources, 9:45262 (BA;GB) 
Technology for multi-MeV light atom heating beams, 9:45261 
(BA;GB) 
NEUTRINO-ELECTRON INTERACTIONS 
Elastic Scattering 
Observation of nu/sub e/-e elastic scattering, 9:44993 (R;US) 
NEUTRINOS 
See also ELECTRON NEUTRINOS 
Rest Mass 
General cosmological constraints on the masses of stable 
neutrinos and other ‘inos’, 9:45013 (J;NL) 
NEUTRON ACTIVATION ANALYSIS 


See ACTIVATION ANALYSIS 
NEUTRON REACTIONS 


NEUTRON CAPTURE 
See NEUTRON REACTIONS 
NEUTRON DETECTION 
Dielectric Track Detectors 
Present state of neutron detection in ATOMKI, 9:44360 
(RA;AT) 
NEUTRON DIFFRACTOMETERS 


Neutron radiography installations at the first nuclear power 
plant reactor, 9:44219 (R;SU;In Russian) 
NEUTRON DOSIMETRY 
Calibration 
Possible secondary standard for lethal dose measurements in 
radiological research and accident dosimetry, 9:45118 
(RA;AT) 
Dielectric Track Detectors 
Present state of neutron detection in ATOMKI, 9:44360 
(RA;AT) 
Sensitivity 
Theoretical estimate of the fast neutron sensitivities of different 
cellulose nitrates, 9:44363 (RA;AT) 
Technology Assessment 
Microdosimetry of gamma and neutron radiation. State-of-the- 
art and recent experimental data, 9:44679 (RA;AT) 
Thermoluminescent Dosemeters 
Possible use of LiF dosemeters in mixed neutron-gamma fields, 
9:44362 (RA;AT) 
NEUTRON MATTER 
See NUCLEAR MATTER 
NEUTRON MONITORS 
Proportional Counters 
TRU assay system and measurements, 9:44026 (R;US) 
NEUTRON RADIOGRAPHY 
Neutron Diffractometers 
Neutron radiography installations at the first nuclear power 
plant reactor, 9:44219 (R;SU;In Russian) 
NEUTRON REACTIONS 
Capture 
Neutron capture cross sections of the krypton isotopes and the 
s-process branching at 7Se, 9:45064 (R;DE) 
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Fast Fission 
Measurement of fission neutron multiplicities for thorium-232 
and uranium-235 with incident neutron energies to 49 MeV, 
9:45084 (J;US) 
Inelastic Scattering 
187Qs(n,n’) inelastic cross section at 34 keV, 9:45079 (3;US) 
Pickup Reactions 
Energy-differential cross section measurement for the 
51V(n,a)“*Sc reaction, 9:45058 (R;US) 
Programs 


Progress report, Physics Division: 1982 October 1-December 

31, 9:44288 (R;CA) 
Total Cross Sections 

Calculational simulation of neutron cross sections for 
transactinium nuclei in the range of forbidden resonances, 
9:45089 (R;SU;In Russian) 

NEUTRON SOURCES 
Excludes reactors even when used as neutron sources. 


Design 
Problems of developing and investigating NGI-1 pulse type 
neutron generator, 9:43060 (TJ;US) 
Neutron Flux 
Problems of developing and investigating NGI-1 pulse type 
neutron generator, 9:43060 (TJ;US) 
NEUTRON TRANSPORT 
Calculation Methods 
A linear characteristic-nodal transport method for 
triangular meshes in (x,y) geometry, 9:45112 (J;US) 
Mesh Generation 
A linear characteristic-nodal transport method for arbitrary 
triangular meshes in (x,y) geometry, 9:45112 (J;US) 
Monte Carlo Method 
Monte Carlo variance comparison for expected value versus 
sampled splitting, 9:45111 (J;US) 
NEUTRON-DEFICIENT ISOTOPES 
Nuclear Structure 
Spectroscopy around *Sn, 9:45067 (R;DE) 
NEUTRON-RICH ISOTOPES 
Decay 
TRISTAN: a handbook, 9:43337 (R;US) 
Nuclear Structure 
TRISTAN: a handbook, 9:43337 (R;US) 
NEUTRONS 
See also FISSION NEUTRONS 
Depth Dose Distributions 
Neutron dose distribution in a water bottle phantom irradiated 
with 14 MeV neutrons, 9:45117 (RA;AT) 
NEUTROPHILS 
Distribution 
Localized pulmonary neutrophil influx induced by lung lavage 
in sheep, 9:44646 (J;DE) 
Kinetics 
Localized pulmonary neutrophil influx induced by lung lavage 
in sheep, 9:44646 (J;DE) 
NEVADA TEST SITE 
Geology 
Selection of areas for testing in the Eleana formation: 
Paleozoic geology of western Yucca Flat, 9:44453 (R;US) 
Hydrology 
Preliminary two-dimensional regional hydrologic model of the 
Nevada Test Site and vicinity, 9:42972 (R;US) 
Radiation Monitoring 
Community Radiation Monitoring Program. Annual report, 
December 1, 1982-March 31, 1984, 9:44503 (R;US) 
Stratigraphy 
Selection of areas for testing in the Eleana formation: 
Paleozoic geology of western Yucca Flat, 9:44453 (R;US) 
Tectonics 
Borehole elongation and its relation to tectonic stress at the 
Nevada Test Site, 9:44760 (R;US) 
NEW MEXICO 
Energy Policy 
Energy research and development plan for 73rd-75th fiscal 
years (July 1984-June 1987), 9:43538 (R;US) 
Information 
Energy information exchange 1983: Final report, 9:45304 
(R;US) 


Mill Tailings 

Uranium Mill Tailings Remedial Action Program. Radiological 

s survey of Shiprock vicinity property SH08, Shiprock, New 
Mexico, October-November 1982, 9:42998 (R;US) 

Uranium Mill Tailings Remedial Action Radiological 
survey of Shiprock vicinity property SH15, Shiprock, New 
Mexico, October-November 1982, 9:43004 (R;US) 

Uranium Mill Tailings Remedial Action Program. Partial 
radiological survey of Shiprock vicinity property SH13 
Shiprock, New Mexico, November 1982, 9:43002 (R;US) 

Uranium Mill Tailings Remedial Action Program. Partial 
radiological survey of Shiprock vicinity property SH14 
Shiprock, New Mexico, October-November 1982, 9:43003 
(R;US) 

Uranium Mill Tailings Remedial Action Program. Radiological 
survey of Shiprock vicinity property SHO7, Shiprock, New 
Mexico, September-November 1982, 9:42997 (R;US) 

Uranium Mill Tailings Remedial Action Program. Radiologi 
survey of Shiprock vicinity property SH10, Shiprock, New 
Mexico, October-November 1982, 9:43000 (R;US) 

Uranium Mill Tailings Remedial Action Program. Radiological 
survey of Shiprock vicinity property SH11, Shiprock, New 
Mexico, October-November 1982, 9:43001 (R;US) 

Uranium Mill Tailings Remedial Action Program. Radiological 
survey of Shiprock vicinity property SH16, Shiprock, New 
Mexico, October-November 1982, 9:43005 (R;US) 

Uranium Mill Tailings Remedial Action Program. Radiological 
survey of Shiprock vicinity property SHO9, Shiprock, New 
Mexico, October-November 1982, 9:42999 (R;US) 

Uranium Mill Tailings Remedial Action Program. Radiological 
survey of Shiprock vicinity SH17, Shiprock, New 
Mexico, August and November 1982, 9:43006 (R;US) 

Solar Energy 
Solar remodeling in southern New Mexico, 9:43145 (R;US) 
NEW YORK 
Low-Level Radioactive Wastes 

Long-term management of the existing radioactive wastes and 
residues at the Niagara Falls Storage Site. Draft 
Environmental Impact Statement, 9:42989 (R;US) 

Radioactive Waste Management 

Long-term management of the existing radioactive wastes and 
residues at the Niagara Falls Storage Site. Draft 
Environmental Impact Statement, 9:42989 (R;US) 

NEW YORK BIGHT 
Mathematical Models 
Particle dispersal in the New York Bight Apex, 9:44553 (R;US) 


Increasing the activity of coal mineral matter fo: 
hydrodesulfurization and ipsucaniinadeiion, 9:42615 
G;US) 

Kinetics of hydrogenation of alternative crude oils. First 
annual report, August 1, 1980-August 1, 1981, 9:42564 
(R;US) 

Coverings 

Molecule-substrate vibration of CO on Ni(100) studied by 

infrared-emission spectroscopy, 9:43866 (J;US) 
Diffusion 

Thermal outgassing of irradiated nuclear fuel: a literature 

review, 9:42968 (R;US) 
Ton Collisions 

Ion-beam and laser mixing of nickel overlayers on silicon 

carbide, 9:43985 (J;US) 


Ton-beam and laser mixing of nickel overlayers on silicon 
carbide, 9:43985 (J;US) 
Nitrogen 14 Reactions 
Pion production in heavy-ion collisions at E/sub lab//A = 35 
MeV, 9:45057 (J;US) 
Photon Collisions 
Ton-beam and laser 


ing of nickel overlayers on silicon 
carbide, 9:43985 (J;US) 





NICKEL 
Sorption 


Sorption of strontium, cesium, nickel, iodine and carbon in 
concrete, 9:43984 (R;FI) - 
Underground Disposal 
Sorption of radionuclides from spent fuel in crystalline rocks, 
9:42980 (R;FI;In Finnish) 
Vibrational States 
Molecule-substrate vibration of CO on Ni(100) studied by 
infrared-emission spectroscopy, 9:43866 (J;US) 
NICKEL 58 REACTIONS 
Fragmentation 
Energy division in damped reactions, 9:45063 (J;US) 
NICKEL 58 TARGET 
Nickel 58 Reactions 
Energy division in damped reactions, 9:45063 (J;US) 
NICKEL ALLOYS 


See also CHROMIUM-NICKEL STEELS 
NICKEL BASE ALLOYS 


Corrosion 
Stability of chromium oxide scales in oxygen-sulfur-containing 
environments at elevated temperatures, 9:43830 (R;US) 
Corrosion Resistance 
Stability of chromium oxide scales in oxygen-sulfur-containing 
environments at elevated temperatures, 9:43830 (R;US) 
Crack Propagation 
High temperature fatigue crack propagation in a nickel base 
superalloy and investigation of the intergranular fracture 
process, 9:43849 (R;US) 
Crystal Growth 
Amorphous AI(Ni) alloy formation by pulsed electron beam 
quenching, 9:43877 (BA;NL) 
Electric Conductivity 
Friction and contact resistance of a junction between a 
palladium silver alloy and an iron nickel alloy, 9:44224 
(R;US) 
Electrochemical Corrosion 
Dissolution and passivation kinetics of Fe-Cr-Ni alloys during 
localized corrosion, 9:43898 (BA;NL) 
Electron Density 
Muon spin rotation in solids, 9:43853 (R;US) 
Friction 
Friction and contact resistance of a junction between a 
palladium silver alloy and an iron nickel alloy, 9:44224 
(R;US) 
Ion Implantation 
Amorphous AI(Ni) alloy formation by pulsed electron beam 
quenching, 9:43877 (BA;NL) 


Properties 
Development and characterization of ductile Long-Range- 
Ordered (LRO) alloys (Fe,Co,Ni)sV for high-temperature 
structural use, 9:43855 (R;US) 
Metallic glasses as amorphous coatings, 9:43837 (RA;US) 
Research toward new alloys for generator retaining rings, 
9:43214 (J;US) 
Microstructure 
Metallic glasses as amorphous coatings, 9:43837 (RA;US) 
Order-Disorder Transformations 
Development and characterization of ductile Long-Range- 
Ordered (LRO) alloys (Fe,Co,Ni)sV for high-temperature 
structural use, 9:43855 (R;US) 
Disordering process in an Ll, ordered alloy (Ni-Fe-V-Al-0.5 
Ti), 9:43828 (R;US) 
Passivity 
Dissolution and passivation kinetics of Fe-Cr-Ni alloys during 
localized corrosion, 9:43898 (BA;NL) 


Amorphous Al(Ni) alloy formation by pulsed electron beam 
quenching, 9:43877 (BA;NL) 


Review of MZC, Cu-Ni-Ti and OD-Cu alloys in terms of 
tensile properties, alloy stability and high-temperature stress- 
rupture behavior, 9:43821 (RA;US) 


Stability of chromium oxide scales in oxygen-sulfur-containing 
environments at elevated temperatures, 9:43830 (R;US) 
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Specific Heat 
Effects of short-range order on electronic properties of Zr-Ni 
glasses as seen from low-temperature specific heat, 9:43871 
(J;US) 


Radiation-induced segregation during sputtering, 9:44916 
(R;US) 
Stresses 
Review of MZC, Cu-Ni-Ti and OD-Cu alloys in terms of 
tensile properties, alloy stability and high-temperature stress- 
rupture behavior, 9:43821 (RA;US) 
Superconductivity 
Effects of short-range order on electronic properties of Zr-Ni 
glasses as seen from low-temperature specific heat, 9:43871 
G;US) 
Tensile Properties 
Review of MZC, Cu-Ni-Ti and OD-Cu alloys in terms of 
tensile properties, alloy stability and high-temperature stress- 
rupture behavior, 9:43821 (RA;US) 
Thermal Fatigue 
High temperature fatigue crack propagation in a nickel base 
superalloy and investigation of the intergranular fracture 
process, 9:43849 (R;US) 
Transition Temperature 
Effects of short-range order on electronic properties of Zr-Ni 
glasses as seen from low-temperature specific heat, 9:43871 
G;US) 
NICKEL BASE ALLOYS 
See also MONEL 400 


Factors which influence directional coarsening of Gamma 
prime during creep in nickel-base superalloy single crystals, 
9:43852 (R;US) 

NICKEL BORIDES 
Crystallization 

Pulsed laser melting of metallic glasses (Fe40Ni40P14B6 and 

Fe40Ni40B20), 9:43924 (BA;NL) 
Ion Implantation 

Pulsed laser melting of metallic glasses (Fe40Ni40P14B6 and 

Fe40Ni40B20), 9:43924 (BA;NL) 
Melting 

Pulsed laser melting of metallic glasses (Fe40Ni40P14B6 and 

Fe40Ni40B20), 9:43924 (BA;NL) 
Microanalysis 

Secondary fluorescence effects on x-ray microanalysis (TiB2 

with Ni additive), 9:43901 (R;US) 
NICKEL CHLORIDES 
Biological Effects 
Gas-chromatographic assay for heme oxygenase activity, 
9:44603 (J;US) 
NICKEL COMPOUNDS 
See also NICKEL BORIDES 
NICKEL CHLORIDES 
NICKEL FLUORIDES 
NICKEL OXIDES 


NICKEL PHOSPHIDES 
NICKEL SULFIDES 


Chemical Reaction Kinetics 
Experimental study on metal-hydrogen reactions and reaction 
beds with a view to application in heat transformation, 
9:44035 (R;DE;In German) 
NICKEL FLUORIDES 
’ Specific Heat 
Snoidal sine-Gordon kinks and renormalization effects in 
specific heat of TMMC [(CHs)4NMnCls] and CsNiFs, 
9:43999 (J;US) 
Spin Waves 
Snoidal sine-Gordon kinks and renormalization effects in 
specific heat of TMMC [(CHs)sNMnCls] and CsNiFs, 
9:43999 (J;US) 
NICKEL ISOTOPES 
Optical Models 
Optical model calculations for the chromium, iron and nickel 
isotopes in the energy range of 0.5 to 100.0 MeV, 9:45103 
(BA;NL) 
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NICKEL OXIDES 
Diffusion 
Diffusion mechanisms and point defects in transition-metal 
oxides, 9:43902 (R;US) 
Electron Spectroscopy 
Influence of specimen thickness on quantitative electron energy 
loss spectroscopy. II, 9:43948 (J;US) 
Grain Boundaries 
Grain boundary structure in NiO, 9:43903 (R;US) 
Phase 
Fundamental study of the NOXSO combined NO/sub x//SO2 
flue gas treatment process: corrosion and its prevention, 
9:43218 (R;US) 
Point Defects 
Diffusion mechanisms and point defects in transition-metal 
oxides, 9:43902 (R;US) 
NICKEL PHOSPHIDES 
Catalytic Effects 
Selectivity, activity and metal-support interactions of Group 
VIII bimetallic catalysts. Progress report, 15 August 1983-15 
August 1984, 9:44034 (R;US) 


Pulsed laser melting of metallic glasses (Fe40Ni40P14B6 and 
Fe40Ni40B20), 9:43924 (BA;NL) 
Ton Implantation 
Pulsed laser melting of metallic glasses (Fe40Ni40P14B6 aud 
Fe40Ni40B20), 9:43924 (BA;NL) 
Melting 
Pulsed laser melting of metallic glasses (Fe40Ni40P14B6 and 
Fe40Ni40B20), 9:43924 (BA;NL) 
NICKEL SULFIDES 
Effects 
Effects of unilateral nephrectomy on erythrocytosis and 
arteriosclerosis induced in rats by intrarenal injection of 
nickel subsulfide, 9:44733 (J;DE) 
Erythropoietin-mediated erythrocytosis in rodents after 
intrarenal injection of nickel subsulfide, 9:44732 (J;US) 
NICKEL-CADMIUM BATTERIES 
Electric Impedance 
Nondestructive evaluation techniques for nickel-cadmium 
aerospace battery cells, 9:43497 (R;US) 
Service Life 
Nondestructive evaluation techniques for nickel-cadmium 
aerospace battery cells, 9:43497 (R;US) 
Uses 
Assessment of potential for batteries in space applications, 
9:43499 (R;US) 
NICKEL-HYDROGEN BATTERIES 
Design 
Design and development of a sealed 100-Ah nickel-hydrogen 
battery, 9:43501 (R;US) 
Uses 
Assessment of potential for batteries in space applications, 
9:43499 (R;US) 
Nickel-hydrogen component development, 9:43498 (R;US) 
NILSSON MODEL 
See NILSSON-MOTTELSON MODEL 
NILSSON POTENTIAL 
See NILSSON-MOTTELSON MODEL 
NILSSON 
See NILSSON-MOTTELSON MODEL 
NILSSON-MOTTELSON MODEL 
SU-3 Groups 
SU(3) limit of the U(6/12) boson-fermion symmetry and the 
Nilsson model, 9:45078 (J;US) 
NIMONIC PE16 
Physical Radiation Effects 
Irradiation creep induced anisotropy in a/2<110> dislocation 
populations, 9:43844 (R;US) 
NIOBIUM 
Diffusion 
Thermal outgassing of irradiated nuclear fuel: a literature 
review, 9:42968 (R;US) 


Applications of synchrotron x-ray diffraction topography to 
fractography, 9:44218 (R;US) 


Lattice Vibrations 
Vibrational frequencies via total-energy calculations. 
Applications to transition metals, 9:43868 G;US) 
Magnetic Flux 
Flux-line pinning by the grain boundary in niobium bicrystals, 
9:43826 (R;US) 
Phonons : 
Vibrational frequencies via total-energy calculations. 
Applications to transition metals, 9:43868 (J;US) 
NIOBIUM 93 REACTIONS 
Deep Inelastic Heavy Ion Reactions 
Collective flow observed in relativistic nuclear collisions, 
9:45060 (R;DE) 
Thermalization in high energy nuclear collisions, 9:45059 
(R;DE) 
NIOBIUM 93 TARGET 
Niobium 93 Reactions 
Collective flow observed in relativistic nuclear collisions, 
9:45060 (R;DE) 
Thermalization in high energy nuclear collisions, 9:45059 
(R;DE) 
NIOBIUM ALLOYS 
See also INCONEL 600 
Critical Current 
Superconducting critical current density of bronze processed 
pure and alloyed NbsSn at very high magnetic fields (up to 
24 T), 9:43864 (J;US) 
Carrent Density 
Superconducting critical current density of bronze processed 
pure and alloyed NbsSn at very high magnetic fields (up to 
24 T), 9:43864 (J;US) 
Grain Growth 
Characteristic study of the superconducting phase in the 
niobium-aluminum-germanium system, 9:43861 (J;US) 
Heat Flux 
Stability behaviour of a copper stabilized NbTi 
multifilamentary conductor under different cooling 
conditions, 9:43847 (R;DE;In German) 
Materials Testing 
Tantalum and niobium alloys for space nuclear applications, 
9:43280 (J;US) 
Microstructure 
Characteristic study of the superconducting phase in the 
niobium-aluminum-germanium system, 9:43861 (J;US) 


Characteristic study of the superconducting phase in the 
niobium-aluminum-germanium system, 9:43861 (J;US) 
NIOBIUM CARBIDES 
Uses 
Cell of atomizer for analysis of high-temperature materials, 
9:44027 (TG;US) 
NIOBIUM OXIDES 
Dielectric Properties 
Glasslike behavior and novel pressure effects in KTa/sub 1- 
x/Nb/sub x/Os, 9:43914 (J;US) 
Phase Transformations 
Glasslike behavior and novel pressure effects in KTa/sub 1- 
x/Nb/sub x/Os, 9:43914 (J;US) 
NITRATES 


See also PETN 
URANYL NITRATES 


Chemical Analysis 
FGD Chemistry and Analytical Methods Handbook. Volume 
2. Chemical and physical test methods. Final report, 9:43220 
(R;US) 
NITRIC OXIDE 
NO. 
Chemical Reaction Kinetics 
Collision complex formation in the reactions of formyl radicals 
with nitric oxide and oxygen, 9:44057 (J;US) 
Reaction and relaxation of vibrationally excited formyl 
radicals, 9:44056 (J;US) 
Oxidation 
Decay of gaseous puffs emitted in the turbulent atmosphere 
from industrial sources, 9:44472 (R;US) 





NITRO COMPOUNDS 
Excretion 


NITRO COMPOUNDS 
See also METRONIDAZOLE 
TNT 


Excretion 
Effect of particle association on the biological fate of inhaled 
organic pollutants, 9:44735 (BA;US) 
Lung Clearance 
Effect of particle association on the biological fate of inhaled 
organic pollutants, 9:44735 (BA;US) 
NITROGEN 
Activation Analysis 
CONAC design and installation, Paradise Steam Plant, 9:42642 
(RA;US) 
Experience with a coal elemental analyzer at the Homer City 
Coal Cleaning Plant, 9:42641 (RA;US) 
Principles and applications of continuous coal analysis, 9:42638 
(RA;US) 
Charged-Particle Transport 
Low-energy proton stopping power of N2, O2 and water 
vapor and deviations from Bragg’s rule, 9:45107 (R;US) 
Theoretical model for calculation of molecular stopping 
power, 9:45108 (R;US) 
Chemical Reaction Kinetics 
Reaction and relaxation of vibrationally excited formyl 
radicals, 9:44056 (J;US) 
Flow Rate 
Comparison of flow rates and pressure profiles for N-sequential 
inlets and three related seal configurations, 9:44964 (R;US) 
Pressure Measurement 
Comparison of flow rates and pressure profiles for N-sequential 
inlets and three related seal configurations, 9:44964 (R;US) 
Solubility 
Phase equilibrium in coal liquefaction processes. Final report, 
9:42594 (R;US) 
NiTROGEN 14 REACTIONS 
Inclusive Interactions 
Pion production in heavy-ion collisions at E/sub lab//A = 35 
MeV, 9:45057 (J;US) 
Particle Production 
Pion production in heavy-ion collisions at E/sub lab//A = 35 
MeV, 9:45057 (J;US) 
NITROGEN DIOXIDE 
NO2 
Biological Effects 
Changes in phospholipid biosynthetic enzyme activity in lung 
tissue and isolated lung cells of rats after exposure to 
nitrogen dioxide, 9:44715 (R;US) 
NITROGEN IONS 
Ion-Atom Collisions 
Theoretical studies of highly ionized species. Progress report, 
March 1, 1982-February 28, 1985, 9:44922 (R;US) 
NITROGEN NITRIDES 
See NITROGEN 
NITROGEN OXIDES 


See also NITRIC OXIDE 
NITROGEN DIOXIDE 


Air Pollution Monitors 
Continous monitoring system for SO. and NOsub(x) 
measurements in the Danish Air-Quality Measuring Project, 
9:44489 (R;DK;In Danish) 
Ecological Concentration 
Environmental monitoring at the Savannah River Plant. 
Annual report, 1979, 9:44504 (R;US) 
Photolysis 
NOs quantum yields from N2O; photolysis (N2Os), 9:44062 
G;US) 
Removal 
Fundamental study of the NOXSO combined NO/sub x//SO; 
flue gas treatment process: corrosion and its prevention, 
9:43218 (R;US) 
NITROSO COMPOUNDS 
Biological Effects 
Isolation and characterization of BHK cells sensitive to 
ionizing radiation and alkylating agents, 9:44701 (J;US) 
NO. 2 FUEL OIL 
See HEATING OILS 


ERA- 9/21 / 194S 


NOISE 
Biological Effects 
Experimental investigation on the effects of noise over several 
weeks on the learning behaviour and the mental 
performance, 9:44743 (R;DE;In German) 


Differential amplifier circuit for reducing noise in axial light 
loss measurements, 9:44744 (J;US) 

NOISE (REACTOR) 

See REACTOR NOISE 
NONAXIAL NUCLEI 

See DEFORMED NUCLEI 
NONRADIOACTIVE WASTE DISPOSAL 

See WASTE DISPOSAL 
NONRADIOACTIVE WASTES 


See GASEOUS WASTES 
LIQUID WASTES 
SOLID WASTES 
WASTES 


NORTH DAKOTA 
Coal Deposits 
Distribution, abundance, and maceral content of the lithotypes 
in the Beulah-Zap bed of North Dakota, 9:42665 (R;US) 
Occurrence of detrital, authigenic and adsorbed inorganic 
constituents in lignite from the Beulah Mine, North Dakota, 
9:42635 (R;US) 
Geologic Deposits 
Carbonate bodies within the basal Swift Formation (Jurassic) 
of northwestern North Dakota, 9:44750 (R;US) 
Geothermal Resources 
Geothermal resource assessment for North Dakota. Final 
report, 9:43184 (R;US) 
Heat Flow 
Geothermal resource assessment for North Dakota. Final 
report, 9:43184 (R;US) 
Oil Fields 
CO: Minitest, Little Knife Field, ND: A case history, 9:42819 
G;US) 
Resource Assessment 
Geothermal resource assessment for North Dakota. Final 
report, 9:43184 (R;US) 
NORTH SEA 
Economic Development 
Petroleum outlook, 9:42880 (R;NO) 
Energy Source Development 
Petroleum outlook, 9:42880 (R;NO) 
Natural Gas Deposits 
Petroleum outlook, 9:42880 (R;NO) 
Oil Fields 
An experimental study of water imbibition in chalk from the 
Ekofisk Field, 9:42829 (J;US) 
Petroleum Deposits 
Petroleum outlook, 9:42880 (R;NO) 
Resource Development 
Petroleum outlook, 9:42880 (R;NO) 
NORTHERN IRELAND 
See UNITED KINGDOM 
NORWAY 
Agriculture 
Energy consumption in greenhouses, 9:43726 (R;NO;In 
Norwegian) 
Energy efficiency and cultivation technology in plant 
production, 9:43725 (R;NO;In Norwegian) 
Energy Conservation 
Energy conservation in the power intensive industry towards 
the year 2000, 9:43720 (R;NO;In Norwegian) 
NOS. 4, 5, AND 6 FUEL OILS 
See RESIDUAL FUELS 
NOS. 5 AND 6 BURNER OILS 
See RESIDUAL FUELS 
NOXSO PROCESS 
Materials Testing 
Fundamental study of the NOXSO combined NO/sub x//SO2 
flue gas treatment process: corrosion and its prevention, 
9:43218 (R;US) 
NPR REACTOR 
See N-REACTOR 
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Management assessments of Quality Assurance 
implementation effectiveness, 9:43347 (R;US) 


See IDAHO NATIONAL ENGINEERING LABORATORY 
NRU CANADA REACTOR 
See NRU REACTOR 
NRU REACTOR 
Control Rod Worths 
ZED-2 its on the effect of a Co absorber rod on an 
NRU loop, 9:43336 (R;CA) 


ZED-2 experiments on the effect of a Co absorber rod on an 
NRU loop, 9:43336 (R;CA) 
NUCLEAR ACCIDENTS 
See ACCIDENTS 
NUCLEAR CONTROVERSY 
See HUMAN POPULATIONS 
NUCLEAR ENGINEERING 
Meetings 
American Nuclear Society eastern regional student conference. 
Transactions, 9:43295 (R;US) 
Proceedings of the 1984 American Nuclear Society Midwest 
Student Conference. Our energy future, 9:43539 (R;US) 
Texas A and M University student/professional nuclear science 
and engineering conference, 9:43300 (R;US) 
NUCLEAR EXPLOSIONS 
Specifically named single nuclear explosions are listed by name 
and the word EVENT, e.g., BOXCAR EVENT. All projects 
involving nuclear explosions are listed by the project name and 
the word PROJECT, e.g., PLOWSHARE PROJECT. 
Pulses 


Electromagnetic pulse and the electric power network, 9:44449 
(R;US 
Environmental Impacts 
Preliminary review of the TTAPS nuclear winter scenarios, 
9:44451 (R;US) 
Fallout 
Analysis of Operation UPSHOT-KNOTHOLE nuclear test 
NANCY radiological and meteorological data, 9:44450 
(R;US) 
Radiation Monitoring 
Long-Term Hydrologic Monitoring Program. Project Shoal 
site, Sand Springs Range, Churchill County, Nevada, 
9:44572 (R;US) 
Site Selection 
Selection of areas for testing in the Eleana formation: 
Paleozoic geology of western Yucca Flat, 9:44453 (R;US) 
NUCLEAR EXPLOSIVES 
Meetings 
Proceedings of the critical assembly area tester symposium, 
9:44452 (R;US) 
Test Facilities 
Proceedings of the critical assembly area tester symposium, 
9:44452 (R;US) 
NUCLEAR FACILITIES 
See also FEED MATERIALS PLANTS 
FUEL CYCLE CENTERS 
FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
ISOTOPE SEPARATION PLANTS 
NUCLEAR POWER PLANTS 
RADIOACTIVE WASTE FACILITIES 
Accidents 
Radioactive airborne releases from burning contaminated 
combustibles, 9:43448 (J;US) 
Alarm Systems 
INEL central alarm monitoring and assessment system, 9:43045 
(J;US) 
Automobiles 
Vehicle SNM monitors: Results of an evaluation, 9:43030 
(J;US) 
Chemical Effluents 
Nuclear technology and forest dieback, 9:43335 (R;DE;In 
German) 
Criticality 
A review of WHC criticality safety audit findings for 1970- 
1981, 9:43014 (J;US) 


NUCLEAR FUELS 
Surveillance 
audit 


Westinghouse Hanford Company criticality 
and appraisal program, 9:43015 (J;US) 


Environmental and health implications of chemical wastes 
during decommissioning operations, 9:43023 (J;US) 

Health and environmental aspects of DOE’s remedial action 
program, 9:42996 (J;US) 


Health and environmental aspects of DOE’s remedial action 
program, 9:42996 (J;US) 
Eatry Control Systems 
Access denial systems: Interaction of delay elements, 9:43031 
G;US) 


Impacts 
Nuclear technology and forest dieback, 9:43335 (R;DE;In 
German) 
Fission Product Release 
EFFDOS - a FORTRAN-77-code for the calculation of the 
effective dose equivalent, 9:44518 (R;DE;In German) 
Intrusion Detection Systems 
Unconventional ions of conventional intrusion 
detection sensors, 9:43042 (J;US) 
Motion Detection Systems 
An array of 
9:43041 G;US) 
Optical surveillance for international safeguards present and 
future, 9:43043 (J;US) 
Smarter radiation monitors for safeguards and security, 9:43040 
G;US) 
Nuclear Materials Diversion 
Smarter radiation monitors for safeguards and security, 9:43040 
GJ;US) 


detectors for nuclear safeguards, 


Observations on physical protection methods for protecting 
against unauthorized acts by an insider, 9:43036 (J;US) 
Physical Protection 
Search and seizure law practical advice and interpretation for 
nuclear protective force persons, 9:43055 (J;US) 
Physical Protection Devices 
Evaluation of physical protection elements for interior 
applications, 9:43037 (J;US) 
Observations on physical protection methods for protecting 
against unauthorized acts by an insider, 9:43036 (J;US) 
Radiation Accidents 
Emergency preparedness source term development for the 
Office of Nuclear Material Safety and Safeguards-Licensed 
Facilities, 9:43007 (R;US) 
Radiation Monitors 
Smarter radiation monitors for safeguards and security, 9:43040 
(J;US) 
Effluents 
Nuclear technology and forest dieback, 9:43335 (R;DE;In 
German) 
Release Limits 
Setting release limits of radioactive materials into the 
environment, 9:44530 (RA;AT) 
Safety Standards 
Setting release limits of radioactive materials into the 
environment, 9:44530 (RA;AT) 


Access denial systems: Interaction of delay elements, 9:43031 
(J;US) 
Observations on physical protection methods for protecting 
against unauthorized acts by an insider, 9:43036 (J;US) 
Security Personnel 
Guard tower structural design concept for perimeter security 
systems, 9:43044 (J;US) 
Search and seizure law practical advice and interpretation for 
nuclear protective force persons, 9:43055 (J;US) 
Surveillance 
Search and seizure law practical advice and interpretation for 
nuclear protective force persons, 9:43055 (J;US) 
NUCLEAR FUEL ELEMENTS 
See FUEL ELEMENTS 





SPENT FUELS 
Physical Properties 

Thermophysical properties of fast reactor fuel, 9:42927 (R;US) 
Radiation Accidents 


Emergency preparedness source term development for the 
Office of Nuclear Material Safety and Safeguards-Licensed 
Facilities, 9:43007 (R;US) 

Reactivity 
Precise measurement of fuel content of irradiated and 
nonirradiated materials, 9:44020 (R;US) 
Research Programs 
i and Materials Division. Progress report, April 1, 
1982-June 30, 1982, 9:45267 (R;CA) 
Chemistry and Materials Division progress report, January 1, 
1983-June 30, 1983, 9:45268 (R;CA) 
Chemistry and Materials Division progress report, July 1- 
December 31, 1983, 9:45269 (R;CA) 

Testing 

Qualification of UsSie as fuel for research reactors, 9:42929 
(R;DE;In German) 
NUCLEAR INDUSTRY 

Economics 

Nuclear power in an age of uncertainty. Summary, 9:43293 
(R;US) 

Manpower 
Whence radiation protection personnel?, 9:43540 (J;US) 

Occupational Safety 
Criteria for a De Minimis level, 9:44706 (J;US) 

Planning 
Nuclear power in an age of uncertainty. Summary, 9:43293 

(R;US) 

Technology Assessment 

Nuclear power in an age of uncertainty. Summary, 9:43293 
(R;US) 
NUCLEAR MATERIALS DIVERSION 

Alarm Systems 

Remote monitoring systems LOVER and RECOVER for 
international safeguards technical, economic and legal 
aspects, 9:43025 (R;DE) 

Material Balance 
Evaluation of test- and estimation procedures for the detection 

of material losses, 9:43027 (R;DE;In German) 
NUCLEAR MATERIALS MANAGEMENT 

Accounting 
Bar codes for nuclear safeguards, 9:43051 (J;US) 

Computerized Control Systems 
A discussion of techniques used in defining the Interactive 

Measurement Evaluation and Control System at Rocky 
Flats, 9:43048 (J;US) 

Data Acquisition 
Bar codes for nuclear safeguards, 9:43051 (J;US) 

Data Acquisition Systems 
The data acquisition system for the NLO error propagation 

exercise, 9:43052 (J;US) 

Data Covariances 
The data acquisition system for the NLO error propagation 

exercise, 9:43052 (J;US) 

The statistics of error propagation at NLO, Inc., 9:43049 
GUS) 

IAEA Safeguards 

Developing equipment for safeguards use by the IAEA, 

9:43034 (J;US) 
Identification Systems 

Bar code usage in nuclear materials accountability, 9:43054 
(J;US) 

Bar codes for nuclear safeguards, 9:43051 (J;US) 

Sandia National Laboratories Albuquerque automated bar- 
coded system for controlling nuclear materials, 9:43053 
(J;US) 

* On-Line Measurement Systems 

A discussion of techniques used in defining the Interactive 
Measurement Evaluation and Control System at Rocky 
Flats, 9:43048 (J;US) 


US enrichment safeguards program development activities 
with potential International Atomic Energy Agency 
safeguards applications. Part 1. Executive summaries, 
9:43026 (R;US) 
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Tracer Techniques 
Use of tracers in materials hold-up study, 9:43046 (J;US) 
NUCLEAR MATTER 
Bethe-Goldstone Equation 
Nuclear matter theory: A Status Report, 9:45101 (J;US) 
Classical Mechanics 
Classical behavior in high temperature chromodynamics, 
9:45085 (R;US) 
Nucleon-Nucleon Potential 
Nuclear matter theory: A Status Report, 9:45101 (J;US) 
Quantum Chromodynamics 
Nuclear chromodynamics: applications of QCD to relativistic 
multiquark systems, 9:45095 (R;US) 
NUCLEAR MEDICINE 
See also RADIOLOGY 
Radiation Doses 
Radiation dose received by the personnel of gynecological and 
nuclear medicine departments, 9:44689 (RA;AT) 
Research 
Nuclear medicine and imaging research (quantitative studies in 
radiopharmaceutical science). Progress report, January 1, 
1984-December 31, 1984, 9:44621 (R;US) 
Risk Assessment 
Evaluation of radiation risk resulting from diagnostic 
procedures that involve radionuclides, 9:44631 (RA;AT) 
NUCLEAR MODELS 


See also NILSSON-MOTTELSON MODEL 
PARTICLE-HOLE MODEL 


Cross Sections 
Application of nuclear models to neutron nuclear cross section 
calculations, 9:45102 (BA;NL) 
Nuclear Data Collections 
Application of nuclear models to neutron nuclear cross section 
calculations, 9:45102 (BA;NL) 
Relativity Theory 
Nuclear non-perturbative excitations, 9:45091 (R;US) 
Solitons 
Nuclear non-perturbative excitations, 9:45091 (R;US) 
NUCLEAR MOLECULES 
Structure of giant nuclear molecules, 9:45082 (R;DE) 
Delta Rays 
Relativistic wave packets and delta-electron emission, 9:44926 
(R;DE) 
NUCLEAR PHYSICS 
Use only for indexing articles of very broad coverage, such as 
annual reviews, text books, etc. 
Research Programs 
Deexcitation processes in nuclear reactions. Progress report, 
August 1, 1983-July 31, 1984, 9:45065 (R;US) 
NORDITA report 1981, 9:44875 (R;DK;In Danish) 
Progress report, Physics Division: 1982 July 1-September 30, 
9:45038 (R;CA) 
Report on the results of research and development work 1983, 
9:44991 (R;DE;In German) 
NUCLEAR POWER 
Risk Assessment 
Understanding the statistics of small risks, 9:43351 (R;CA) 
NUCLEAR POWER PLANTS 
Aging 
Report of results of nuclear power plant aging workshops, 
9:43231 (R;US) 
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Long-term groundwater protection related to the nuclear 
energy use, 9:43330 (RA;AT) 
NUCLEAR POWER STATIONS 
See NUCLEAR POWER PLANTS 
NUCLEAR REACTION KINETICS 
Angular Momentum 
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eukaryotic cell nucleus, 9:44609 (R;US) 
NUCLEOSOMES 
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Paraho Oil Shale Module: environmental, safety and health 
plan. Topical report, Task 8. Part I, design safety program, 
9:42920 (R;US) 
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Western Research Institute annual technical progress report, 
April 1983-March 1984, 9:42904 (R;US) 
Retorting 
Lawrence Livermore National Laboratory oil shale project 
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Solutions in the absence of partial molecular association, 
9:42812 (J;US) 
Application of the alkaline flooding process in the Torrance 
Field, 9:42840 (J;US) 
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laboratory and observation well data, 9:42834 (J;US) 

Observations on tailoring chemical slugs and simulating 
reservoir cores for an oil-wet reservoir, 9:42811 (J;US) 

Progress report: Big Muddy Field low-tension flood 
demonstration project with emphasis on injectivity and 
mobility, 9:42824 (J;US) 

Surfactant flooding carbonate reservoirs, 9:42827 (J;US) 

The effect of the type of oil on solubilization by amphiphiles, 
9:42843 (J;US) 

Miscible-Phase Displacement 

Frontal structure and stability in immiscible displacement, 

9:42809 (J;US) 
Oil Yields 
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background information for proposed standards, 9:42887 
(R;US) 
Radiation Effects 
Radiation tolerance testing of organic materials, 9:43957 (J;US) 
ORGANIC IODINE COMPOUNDS 
Synthesis 
New myocardial imaging agents: synthesis of 15-(p- 
iodophenyl)-3(R,S)-methylpentadecanoic acid by 
decomposition of a 3,3-(1.5-Pentanediyl)triazene precursor, 
9:44078 (J;US) 


ORGANIC NITROGEN COMPOUNDS 
Excluding PROTEINS, AMINES, ALKALOIDS, AMINO 
ACIDS, NUCLEIC ACIDS, and NUCLEOTIDES. 
See also AMIDES 
NITRO COMPOUNDS 
NITROSO COMPOUNDS 


Functions 
Mimicry of carotenoid function in photosynthesis: synthesis 
and photophysical properties of carotenopyropheophorbide, 
9:44604 (J;GB) 
Biosynthesis 
Mimicry of carotenoid function in photosynthesis: synthesis 
and photophysical properties of carotenopyropheophorbide, 
9:44604 (J;GB) 
ORGANIC OXYGEN COMPOUNDS 
Excluding HYDROXY COMPOUNDS, CARBONIC ACID 
DERIVATIVES, LIPIDS, STEROIDS, 
CARBOHYDRATES, ORGANIC ACIDS, ALDEHYDES, 
KETONES and ESTERS. 
See also EPOXIDES 
ETHERS 
KETENES 
Biological Functions 
Mimicry of carotenoid function in photosynthesis: synthesis 
and photophysical properties of carotenopyropheophorbide, 
9:44604 (J;GB) 
Biosynthesis 
Mimicry of carotenoid function in photosynthesis: synthesis 
and photophysical properties of carotenopyropheophorbide, 
9:44604 (J;GB) 
ORGANIC POLYMERS 
See also COPOLYMERS 
POLYAMIDES 
POLYVINYLS 
RESINS 
RUBBERS 


Conformational Changes 
Non-Gaussian theory of rubberlike elasticity based on 
rotational isomeric state simulations of network chain 
configurations. II. Bimodal poly(dimethylsiloxane) networks, 
9:43960 (J;US) 


Non-Gaussian theory of rubberlike elasticity based on 
rotational isomeric state simulations of network chain 
configurations. II. Bimodal poly(dimethylsiloxane) networks, 
9:43960 (J;US) 

Synthesis 

Modification of silicon and carbon electrodes with 
methacrylamide polymers containing covalently attached 
molybdenum dinitrogen complexes, 9:44060 (J;US) 

ORGANIC SOLVENTS 
Adducts 
Fate of selected 1-, 2-, and 3-ring compounds during recycle 
coal liquefaction operation, 9:42618 (J;US) 
Chemical Composition 
Effects of heavy recycle solvent components on direct coal 
liquefaction, 9:42620 (J;US) 
Chemical Reaction Kinetics 
The use of o-terphenyl and dibenzo(c,g)phenanthrene to study 
H-donor solvents, 9:42622 (J;US) 
Chemical Reactions 
The ortho-allylbenzyl radical: A sensitive procedure for the 
assessment of hydrogen donor solvent reactivity, 9:42621 
(J;US) 
The use of o-terphenyl and dibenzo(c,g)phenanthrene to study 
H-donor solvents, 9:42622 (J;US) 
Evaluations 
Fate of selected 1-, 2-, and 3-ring compounds during recycle 
coal liquefaction operation, 9:42618 (J;US) 
The use of o-terphenyl and dibenzo(c,g)phenanthrene to study 
H-donor solvents, 9:42622 (J;US) 


Fate of selected 1-, 2-, and 3-ring compounds during recycle 
coal liquefaction operation, 9:42618 (J;US) 
Evaluation 
Improving the quality of deteriorated recycle solvents. 
Quarterly report, June 1984-August 1984, 9:42588 (R;US) 





Effects of heavy recycle solvent components on direct coal 
liquefaction, 9:42620 (J;US) 
Improving the quality of deteriorated recycle solvents. 
Quarterly report, June 1984-August 1984, 9:42588 (R;US) 
The ortho-allylbenzyl radical: A sensitive procedure for the 
assessment of hydrogen donor solvent reactivity, 9:42621 
(J;US) 
The use of o-terphenyl and dibenzo(c,g)phenanthrene to study 
H-donor solvents, 9:42622 (J;US) 
Isomerization 
Fate of selected 1-, 2-, and 3-ring compounds during recycle 
coal liquefaction operation, 9:42618 (J;US) 
Labelled Compounds 
Fate of selected 1-, 2-, and 3-ring compounds during recycle 
coal liquefaction operation, 9:42618 (J;US) 


Effects of heavy recycle solvent components on direct coal 
liquefaction, 9:42620 (J;US) 

Fate of selected 1-, 2-, and 3-ring compounds during recycle 
coal liquefaction operation, 9:42618 (J;US) 

The kinetics of catalytic hydrogenation of pyrene-implications 
for direct coal liquefaction processing, 9:42624 (J;US) 


Improved Purex solvent scrubbing methods, 9:42932 (R;US) 
Solvent Properties 
Effects of heavy recycle solvent components on direct coal 
liquefaction, 9:42620 (J;US) 
ORGANIC WASTES 
Decomposition 
Disposing of oily debris. Pollution aspects and possibilities for 
biological degradation, 9:42884 (R;NO;In Norwegian) 


Disposing of oily debris. Pollution aspects and possibilities for 
biological degradation, 9:42884 (R;NO;In Norwegian) 
Waste Disposal 
Disposing of oily debris. Pollution aspects and possibilities for 
biological degradation, 9:42884 (R;NO;In Norwegian) 
ORGDP 
Chemical Analysis 
Testing and technical capabilities, 9:44022 (R;US) 
Inventories 
Near real-time inventory and accountability within a uranium 
enrichment plant, 9:43056 (J;US) 
Nuclear Materials Management 
Near real-time inventory and accountability within a uranium 
enrichment plant, 9:43056 (J;US) 
Waste Heat Utilization 
Oak Ridge Gaseous Diffusion Plant heat recovery study. Final 
report, 9:43709 (R;US) 
ORIFICES 
Calibration 
Calibration and use of filter test facility orifice plates, 9:44261 
(R;US) 
ORNL 
Bibliographies 
Biomedical and Environmental Sciences Program publications, 
1983, 9:44455 (R;US) 
ORNL RESEARCH REACTOR 
See ORR REACTOR 
ORR REACTOR 
Irradiation Devices 
Irradiation facilities at Oak Ridge National Laboratory, 9:43338 
(R;US) 
OSCILLATIONS (PLASMA) 
See PLASMA WAVES 
OSCILLATORS 


Bifurcations of a forced magnetic oscillator near points of 
resonance, 9:44972 (J;US) 
Mode Locking 
Mode-locking and the transition to chaos in dissipative systems, 
9:45154 (R;US) 
OSMIUM 187 TARGET 
Neutron Reactions 
187Qs(n,n’) inelastic cross section at 34 keV, 9:45079 (J;US) 
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OSMIUM 192 TARGET 
Oxygen 16 Reactions 
New evaluation of fission-fragment angular distributions in 
heavy-ion reactions, 9:45069 (J;US) 
OSTEOCYTES 
See BONE CELLS 


See OCEAN THERMAL ENERGY CONVERSION 
OTISCA PROCESS 
Bench-Scale Experiments 
Coal refining by physical methods for the preparation of coal 
slurries with less than one weight percent ash, 9:42718 
(RA;US) 
Pilot Plants 
Coal refining by physical methods for the preparation of coal 
slurries with less than one weight percent ash, 9:42718 
(RA;US) 
OUTER CONTINENTAL SHELF 
See CONTINENTAL SHELF 
OXETANE 
See ETHERS 
OXIRANS 
See EPOXIDES 
OXYGEN 
Binding Energy 
Scanning electron beam annealing of oxygen donors in 
Czochralski silicon, 9:43935 (BA;NL) 
Charged-Particle Transport 
Low-energy proton stopping power of N2, O2 and water 
vapor and deviations from Bragg’s rule, 9:45107 (R;US) 
Theoretical model for calculation of molecular stopping 
power, 9:45108 (R;US) 
Chemical Reaction Kinetics 
Collision complex formation in the reactions of formyl radicals 
with nitric oxide and oxygen, 9:44057 (J;US) 
Reaction and relaxation of vibrationally excited formyl 
radicals, 9:44056 (J;US) 
Corrosive Effects 
Stability of chromium oxide scales in oxygen-sulfur-containing 
environments at elevated temperatures, 9:43830 (R;US) 
Diffusion 
Diffusion in polycrystalline Y2O; and Er2Os, 9:43907 (R;US) 
Low-temperature oxygen diffusion in silicon, 9:43998 (J;US) 
Flame Propagation 
Nurnericai modeling of ethylene oxidation in laminar flames, 
9:44107 (J;US) 
Fluorescence Spectroscopy 
Laser spectroscopy studies of recombination at isoelectronic 
oxygen centers in ZnTe, 9:43983 (R;US) 
OXYGEN 16 REACTIONS 
Fission 
Back et al. respond, 9:45080 (J;US) 
New evaluation of fission-fragment angular distributions in 
heavy-ion reactions, 9:45069 (J;US) 
Fusion Reactions 
Back et al. respond, 9:45080 (J;US) 
Heavy Ion Reactions 
New developments in the application of gas-jet and on-line 
chemistry techniques to heavy ion reactions with exotic 
targets, 9:44296 (R;DE) 
OXYGEN 18 TARGET 
Pion Plus Reactions 
Ass dynamics in pion double charge exchange, 9:45053 (J;US) 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN HYDRIDES 
See WATER 
OXYGEN IONS 
Ton-Atom Collisions 
Theoretical studies of highly ionized species. Progress report, 
March 1, 1982-February 28, 1985, 9:44922 (R;US) 
OXYGEN ISOTOPES 
Nucleon Reactions 
Ablation effects in oxygen-lead fragmentation at 2.1 
GeV/nucleon, 9:45052 (R;US) 
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OXYGENASES 
Code number 1.13 
Enzyme Activity 
Gas-chromatographic assay for heme oxygenase activity, 
9:44603 (J;US) 
OXYMETHYLENE 
See FORMALDEHYDE 


Spatial Distribution 
Trends in ozone and temperature structure: comparison of 
theory and measurements, 9:44912 (R;US) 
Toxicity 
Glycoalkaloid levels in potato tubers and leaves after 
intermittent plant exposure to ozone, 9:44736 (J;US) 


P 


PACIFIC GAS DIABLO CANYON-1 REACTOR 
See DIABLO CANYON-I REACTOR 
PACIFIC GAS DIABLO CANYON-2 REACTOR 
See DIABLO CANYON-2 REACTOR 
PACIFIC NORTHWEST LABORATORIES 
See BATTELLE PACIFIC NORTHWEST LABORATORIES 
PAH 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PAKISTAN 
Radioactive Waste Management 
Summary of national and international fuel cycle and 
radioactive waste management programs, 1984, 9:42969 
(R;US) 
PAKS-4 REACTOR 
Radiation Monitoring 
Airborne radioactive release monitoring at the PAKS nuclear 
power plant, 9:43331 (RA;AT) 
Dose level measurements during startup of the first units of the 
PAKS nuclear power plant, 9:44684 (RA;AT) 
Reactor Start-Up 
Dose level measurements during startup of the first units of the 
PAKS nuclear power plant, 9:44684 (RA;AT) 
PALLADIUM 
Diffusion 
Thermal outgassing of irradiated nuclear fuel: a literature 
review, 9:42968 (R;US) 
Ton-Atom Collisions 
Nesrow positron lines from U-U and U-Th collisions, 9:44924 


Friction and contact resistance of a junction between a 
palladium silver alloy and an iron nickel alloy, 9:44224 
(R;US) 

Friction 

Friction and contact resistance of a junction between a 
palladium silver alloy and an iron nickel alloy, 9:44224 
(R;US) 

PALO DURO BASIN 
Salt Deposits 

Laboratory testing of rock and salt samples for static moduli, 
dynamic moduli, and uniaxial and triaxial compressive 
strength from the Detten No. 1 (PD-6) Well, G. Friemel No. 
1 (PD-5) Well, Mansfield No. 1 (PD-4) Well, and Zeeck No. 
1 (PD-7) Well - Palo Duro Basin, Texas: unanalyzed data, 
9:42951 (R;US) 

PAPER CHROMATOGRAPHY 
See CHROMATOGRAPHY 
PAPER INDUSTRY 
Cogeneration 


Cogeneration handbook for the pulp and paper industry 
(Includes glossary), 9:43710 (R;US) 
PARABANIC ACID 
See ORGANIC OXYGEN COMPOUNDS 
PARABOLIC DISH COLLECTORS 
Performance Testing 
Solar parabolic technology evaluation, 9:43176 (R;US) 


Technology Assessment 
Solar thermal technology evaluation, fiscal year 1982. Volume 
1: executive summary, 9:43174 (R;US) 
Solar thermal technology evaluation, fiscal year 1982. Volume 
2: technical, 9:43175 (R;US) 
PARABOLIC POINT COLLECTORS 
See PARABOLIC DISH COLLECTORS 
PARAFFIN 
Solvent Properties 
Fischer-Tropsch synthesis in slurry reactor systems. 
report, May 1, 1984-July 31, 1984, 9:43068 (R;US) 
PARAFFINS 
See ALKANES 
PARAGENES 


See PLASMIDS 
PARAHO PROCESS 
Paraho Oil Shale Module: transportation and marketing plan. 
Topical report, Task 16, 9:42916 (R;US) 
Cost 
Paraho Oil Shale Module: demonstration facility management, 
schedule and cost. Topical report, Task 13, 9:42908 (R;US) 


Paraho Oil Shale Module: demonstration facility management, 
schedule and cost. Topical report, Task 13, 9:42908 (R;US) 
Documentation 
Paraho Oil Shale Module: configuration management plan. 
Topical report, Task 15, 9:42909 (R;US) 
Environmental Impacts 
Paraho Oil Shale Module: NEPA compliance. Topical report, 
Task 7. Part 1. Environmental assessment, 9:42919 (R;US) 
Paraho Oil Shale Module: NEPA compliance. Environmental 
assessment, Part II. Topical report, Task 7, 9:42918 (R;US) 
Paraho Oil Shale Module: environmental, safety and health 
plan. Topical report, Task 8. Part I, design safety program, 
9:42920 (R;US) 


Paraho Oil Shale Module: environmental, safety and health 
plan. Topical report, Task 8. Part I, design safety program, 
9:42920 (R;US) 

PARAMAGNETIC RESONANCE (ELECTRON) 
See ELECTRON SPIN RESONANCE 
PARATHORMONE 
Biological Effects 

Further studies on the intermediary metabolism of bone in 
vitro and a monoclonal cell line (MMB-1) derived from 
bone: effects of parathyroid hcrmone and acetazolamide, 
9:44615 (R;US) 

PARKS (INDUSTRIAL) 
See INDUSTRIAL PARKS 
PARTICLE BEAM FUSION ACCELERATOR 
Light ion fusion research in the United States, 9:45247 (R;US) 
PARTICLE BEAMS 
Focusing 
Focussing and confinement, 9:44270 (R;US) 
PARTICLE DISCRIMINATION 
Particle or radiation discrimination in a mixed field. 
Heavy Liquid Bubble Chambers 

Method for selecting interactions on carbon during propane 
chamber irradiation by light nuclei, 9:44368 (R;SU;In 
Russian) 

PARTICLE-HOLE MODEL 
G Matrix 

Medium-polarization effects: A crucial ingredient in the 

A(1232)-nucleon interaction, 9:45096 (J;US) 


Medium-polarization effects: A crucial ingredient in the 
A(1232)-nucleon interaction, 9:45096 (J;US) 
PARTICLES 
When appropriate use more specific terms listed under 
CHARGED PARTICLES, ELEMENTARY PARTICLES, 
and QUASI PARTICLES. 


See also DROPLETS 
PARTICULATES 


Environmental Transport 
Particle dispersal in the. New York Bight Apex, 9:44553 (R;US) 





PARTICLES 
Spatial Distribution 


Spatial Distribution 
Particle dispersal in the New York Bight Apex, 9:44553 (R;US) 
PARTICLES (FUEL) 
See FUEL PARTICLES 
PARTICULATES 
Prior to September 1981, this concept was indexed to 
PARTICLES and AEROSOLS. 
Ecological Concentration 
Environmental monitoring at the Savannah River Plant. 
Annual report, 1979, 9:44504 (R;US) 


Inhalation 
Effect of particle association on the biological fate of inhaled 
organic pollutants, 9:44735 (BA;US) 
Particle Size 
Coal slurry utilization in small industrial fire tube boilers, 
9:42738 (RA;US) 
PARTITION CHROMATOGRAPHY 
See CHROMATOGRAPHY 
PBF REACTOR 
Remote handling equipment and techniques used in the 
postirradiation examination of the severe fuel damage tests, 
9:43363 (R;US) 
Fission Product Release 
Effects of burnup on fission product release and implications 
for severe fuel damage events, 9:43367 (R;US) 
Fission product behavior during the first two PBF severe fuel 
damage tests, 9:43365 (R;US) 
PBFA 
See PARTICLE BEAM FUSION ACCELERATOR 


See CHLORINATED AROMATIC HYDROCARBONS 
PDP COMPUTERS 
Data Processing 
Laboratory automation of a quadrupole mass spectrometer, 
9:44434 (R;US) 
PDX DEVICES 
Beam Injection Heating 
Confinement studies with neutral beam injection on PDX and 
PLT, 9:45221 (BA;GB) 
Neutral beam heating experiments on PDX and PLT, 9:45201 
(BA;GB) 
Neutral Atom Beam Injection 
Neutral beam heating experiments on PDX and PLT, 9:45201 
(BA;GB) 
Plasma Confinement 
Confinement studies with neutral beam injection on PDX and 
PLT, 9:45221 (BA;GB) 
He** transport in the PDX tokamak, 9:45189 (J;US) 
PEARL SPAR 
See DOLOMITE 
PEATLANDS 
See WETLANDS 
PEBBLE BED REACTORS 
Coated Fuel Particles 
Fission product retention in the core of the low powered high 
temperature reactor under accident conditions, 9:43390 
(R;DE;In German) 
Fuel Element Failure 
Core heatup simulation with irradiated spherical fuel elements 
at temperatures between 1400 and 2500°C, 9:43389 (R;DE;In 
German) 
Reactor Accidents 
Fission product retention in the core of the low powered high 
temperature reactor under accident conditions, 9:43390 
(R;DE;In German) 
Reactor Safety Experiments 
Core heatup simulation with irradiated spherical fuel elements 
at temperatures between 1400 and 2500°C, 9:43389 (R;DE;In 
German) 
PELLETRON ACCELERATORS 
Modifications 
Capabilities and diagnostics of the Sandia Pelletron-raster 
system, 9:43411 (R;US) 
PELLETRONS 
See PELLETRON ACCELERATORS 
PENTAERYTHRITOL TETRANITRATE 
See PETN 
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PENTANE 
Thermodynamic Properties 
Conversion of thermophysical property data, 9:42581 (R;US) 
PEOPLE 
See HUMAN POPULATIONS 
PEOPLES REPUBLIC OF CHINA 
See CHINA 
PERHYDROXYL RADICAL 
See HYDROPEROXY RADICALS 
PERIOSTEUM 
See BONE TISSUES 
PERSONNEL 
Studies of groups of persons employed in a particular field of 
endeavor. For studies on individuals in a group see also MAN. 


See also MEDICAL PERSONNEL 
MILITARY PERSONNEL 
MINERS 
PROFESSIONAL PERSONNEL 
REACTOR OPERATORS 
SECURITY PERSONNEL 


Evaluation 
A review of nuclear power plant maintenance 
training/qualification programs, 9:43450 (J;US) 
Methods for evaluation of nuclear power plant personnel 
training and entry level qualifications, 9:43451 (J;US) 


U-bearing particles in miners’ and millers’ lungs, 9:44654 

(R;US) 
Radiation Doses 

Prediction of dose and field mapping around a shielded 

plutonium fuel fabrication glovebox, 9:43345 (R;US) 
Radiation Protection 

Prediction of dose and field mapping around a shielded 

plutonium fuel fabrication glovebox, 9:43345 (R;US) 
Training 

A review of nuclear power plant maintenance 
training/qualification programs, 9:43450 (J;US) 

Methods for evaluation of nuclear power plant personnel 
training and entry level qualifications, 9:43451 (J;US) 
Need for process/radiochemists at nuclear power plants, 
9:43289 (R;US) 
PERSONNEL DOSIMETRY 

Beta particle measurement and dosimetry at NRC-licensed 
facilities, 9:43235 (R;US) 

Commentary on 8 dosimetry methods and associated 
misconceptions, 9:44401 (RA;US) 

Generalized concept for the estimation of body dose of 
radiation workers exposed to external 8 rays, 9:44693 
(RA;US) 

Local and personnel dosimetry, 9:44345 (R;DE;In German) 

Need and practice of 8 dosimetry in personnel monitoring, 
9:44389 (RA;US) 

Performance testing of dosimetry processors, status of NRC 
rulemaking for improved personnel dosimetry processing, 
and some f dosimetry and instrumentation problems 
observed by NRC regional inspectors, 9:44403 (RA;US) 

Stochastic lung dose modelling. A joint Austrian-Hugarian 
project, 9:44687 (RA;AT) 

Standards 

Regulatory considerations in 8 measurements, 9:44400 

(RA;US) 
Thermoluminescent Dosemeters 
New type of TL dosemeters for personnel beta dosimetry, 
9:44690 (RA;AT) 
PERSONNEL FILM DOSIMETRY 
See PERSONNEL DOSIMETRY 
PERTURBATION THEORY 
Numerical Solution 

Perturbation theory within the framework of a higher order 

nodal method, 9:43276 (J;US) 
PESTICIDES 
Ecological Concentration 

Environmental monitoring at the Savannah River Plant. 

Annual report, 1979, 9:44504 (R;US) 
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PETN 


Effect of crystal orientation on shock initiation sensitivity of 
pentaerythritol tetranitrate explosive, 9:44445 (J;US) 
Shock Waves 
Effect of crystal orientation on shock initiation sensitivity of 
pentaerythritol tetranitrate explosive, 9:44445 (J;US) 
Stresses 
Effect of crystal orientation on shock initiation sensitivity of 
pentaerythritol tetranitrate explosive, 9:44445 (J;US) 
PETROCHEMICAL FEEDSTOCKS 
See PETROCHEMICALS 
PETROCHEMICALS 
See also PLASTICS 
RESINS 
Energy Demand 
Short-term energy outlook: methodology, 9:43546 (R;US) 
PETROLEUM 
Limited to crude oil; see also COAL LIQUIDS, SHALE OIL, 
etc. 
See also RESIDUAL PETROLEUM 


Cracking 
Processing of heavy oil utilizing the Aurabon process. Final 
report, 9:42871 (R;US) 
Analysis 


High pressure liquid chromatography as an analysis method for 
identification of oil, 9:42889 (R;NO;In Norwegian) 
Chemical Composition 
The impact of oil aromaticity on carbon dioxide flooding, 
9:42799 (J;US) 
The impact of oil aromaticity on carbon dioxide flooding, 
9:42816 (J;US) 
Combustion Kinetics 
Oxygen fireflooding: combustion tube tests with light, medium, 
and heavy crude oils, 9:42863 (J;US) 


Conversion of oil-designed power plants using advanced coal 
cleaning and slurrying technologies, 9:43204 (RA;US) 
Data 
OPEC annual report 1980, 9:43555 (R;AT) 
OPEC annual report 1982, 9:43556 (R;AT) 
OPEC annual report 1981, 9:43557 (R;AT) 
Demonstration Programs 
Energy research and development plan for 73rd-75th fiscal 
years (July 1984-June 1987), 9:43538 (R;US) 


State of Connecticut middle distillate monitoring program. 
Report for the period May 1981 to May 1982, 9:42875 
(R;US) 

Enhanced Recovery 

A decision analysis of the appropriate R & D strategy for 
enchanced oil recovery (EOR), 9:42883 (J;US) 

Diagnostic tools for mapping EOR processes, 9:42813 (J;US) 

Enhanced recovery surveillance using well-to-well 
tomography, 9:42822 (J;US) 

Forecasting 
World petroleum outlook - 1984. Hearing before the 
Committee on Energy and Natural Resources, United States 
Senate, Ninety-Eight Congress, Second Session, January 
30, 1984, 9:42882 (B;US) 
Fuel Consumption 

Consequences of decreasing petroleum consumption, 9:43558 

(R;DE) 
Hydrocracking 

Processing of heavy oil utilizing the Aurabon process. Final 
report, 9:42871 (R;US) 

ydrogenation 


Kinetics of hydrogenation of alternative crude oils. Final 
report, August 1, 1980-July 31, 1982 (Contains 1586 
bibliographic citations), 9:42565 (R;US) 

Market 

Domestic impact of reliance on market forces during a 
substantial petroleum supply disruption. Volume 1. Report 
and appendices, 9:42885 (R;US) 

World petroleum outlook - 1984. Hearing before the 
Committee on Energy and Natural Resources, United States 
Senate, Ninety-Eighth Congress, Second Session, January 
30, 1984, 9:42882 (B;US) 


PETROLEUM DEPOSITS 
Geophysical Surveys 


Petroleum Supply Monthly, June 1984 (Contains glossary), 
9:42876 (R;US) 
Microbial EOR 
The transport of bacteria in porous media and its significance 
in microbial enhanced oil recovery, 9:42802 (J;US) 
Phase Studies 
A study of the relationship between surfactant/oil/brine system 
phase behavior and chemical flood recovery in short cores, 
9:42839 (J;US) 
The impact of oil aromaticity on carbon dioxide flooding, 
9:42816 (J;US) 
Research Programs 
Energy research and development plan for 73rd-75th fiscal 
years (July 1984-June 1987), 9:43538 (R;US) 
Processes 


A small-volume continuous oil/water separator for laboratory 
displacement experiments, 9:42866 (J;US) 
Solubility 
The effect of the type of oil on solubilization by amphiphiles, 
9:42843 (J;US) 
Storage Facilities 
VOC emissions from volatile organic liquid storage tanks: 
background information for proposed standards, 9:42887 
(R;US) 
Supply and Demand 
Petroleum Supply Monthly, June 1984 (Contains glossary), 
9:42876 (R;US) 
Short-term energy outlook. Quarterly projections, August 
1984, 9:42877 (R;US) 
Supply Disruption 
Domestic impact of reliance on market forces during a 
substantial petroleum supply disruption. Volume 2. 
Attachments, 9:42886 (R;US) 
Surface Tension 
Transient interfacial tension behavior of crude oil caustic 
interfaces, 9:42846 (J;US) 


PETROLEUM COKE 


See COKE 
PETROLEUM PRODUCTS 


PETROLEUM DEPOSITS 


Petroleum outlook, 9:42880 (R;NO) 
Exploration 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. i b. Project 
summary, 9:42769 (R;DK) 

Geophysical Surveys 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 d. E-2 
"KALKPLOT™. Cross-plots of log- and core data from the 
Chalk Group, 9:42770 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 e. E-1 
"KALKPLOT™. Cross-plots of log- and core data from the 
Chalk Group, 9:42771 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 b. Adda - 1 
"KALKPLOT™. Cross-plots of log- and core data from the 
Chalk Group, 9:42772 (R:DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 f. G-1 
"KALKPLOT™. Cross- plots of log- and core data from the 
Chalk Group, 9:42773 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central graben. Pt. 5 g. I-1 
"KALKPLOT”. Cross-plots of log- and core data from the 
Chalk.Group, 9:42774 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 h. N-2 
KALKPLOT. Cross-plots of log- and core data from the 
Chalk Group, 9:42775 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 i. O-1 
KALKPLOT. Cross-plots of log- and core data from the 
Chaik Group, 9:42776 (R;DK) 





PETROLEUM DEPOSITS 
Geophysical Surveys 


Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 j. P-1 
KALKPLOT. Cross-plots of log- and core data from the 
Chalk Group, 9:42777 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 k. Q-1 
KALKPLOT. Cross-plots of log- and core data from the 
Chalk Group, 9:42778 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 1. RUTH-1 
KALKPLOT. Cross-plots of log- and core data from the 
Chalk Group, 9:42779 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 m. T-1 
KALKPLOT. Cross-plots of log- and core data from the 
Chalk Group, 9:42780 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 n. U-1 
KALKPLOT. Cross-plots of log- and core data from the 
Chalk Group, 9:42781 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 o. V-1 
KALKPLOT. Cross-plots of log- and core data from the 
Chalk Group, 9:42782 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 q. Reservoir 
parametres from formation evaluation. Kalkplot description, 
9:42783 (R;DK) 

Chalk project. Oil- and gas containing calk reservoirs in the 
Danish part of the Central Graben. Pt. 5 p. W-1 
KALKPLOT. Cross-plots of log- and core data from the 
Chalk Group, 9:42784 (R;DK) 


Petroleum outlook, 9:42880 (R;NO) 
Reservoir Rock 
Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 1 b. Project 
summary, 9:42769 (R;DK) 
Seismic Surveys 
Seismic surveys in Denmark 1962-1976, 9:42785 (R;DK) 
Stratigraphy 
Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 1 b. Project 
summary, 9:42769 (R;DK) 
PETROLEUM INDUSTRY 
Management 
Inventory management in the petroleum industry. Final report, 
9:42878 (R;US) 
PETROLEUM PRODUCTS 


See also DIESEL FUELS 
GASOLINE 
LIQUEFIED PETROLEUM GASES 
PETROCHEMICALS 


Chemical 
Processing of heavy oil utilizing the Aurabon process. Final 
report, 9:42871 (R;US) 
Chemical Reaction Yield 
Processing of heavy oil utilizing the Aurabon process. Final 
report, 9:42871 (R;US) 


Petroleum coke as a supplemental industrial fuel, 9:42873 
(RA;US) 
Energy Analysis 
Refinery energy profile. Preparation of energy profiles: Task 4 
report, 9:42872 (R;US) 
Energy Audits 
Refinery energy profile. Preparation of energy profiles: Task 4 
report, 9:42872 (R;US) 
it 


Petroleum fugitive emissions: background information for 
promulgated standards, 9:42888 (R;US) 
PETROLEUM STOCKS 
See INVENTORIES 
PETROLEUM SULFONATES 
An evaluation of lignosulfonate as a sacrificial adsorbate in 
surfactant flooding, 9:42838 (J;US) 
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Phase Studies 
Viscosity and phase behavior of petroleum sulfonate solutions 
in the liquid crystalline region with and without small 
amounts of added hydrocarbons, 9:42837 (J;US) 
Viscosity 
Viscosity and phase behavior of petroleum sulfonate solutions 
in the liquid crystalline region with and without small 
amounts of added hydrocarbons, 9:42837 (J;US) 
PETT 
See POSITRON COMPUTED TOMOGRAPHY 
PHANTOMS 
Counting T 
Calibration of a large hyperpure germanium detector array for 
actinide lung counting with a tissue-equivalent torso 
phantom, 9:44412 (R;US) 
PHENANTHRENE 
Solvent Properties 
Fischer-Tropsch synthesis in slurry reactor systems. Quarterly 
report, May 1, 1984-July 31, 1984, 9:43068 (R;US) 
PHENOL 
Oxidation 
One-electron oxidation in irradiated carbon tetrachloride 
solutions of ZnTPP, TMPD, and phenols (Pulsed 
irradiation), 9:44072 (J;US) 
PHENOLS 
See also PHENOL 
Chemical Reactions 
Nucleophilic substitution at centers other than carbon. 2. 
Reaction at the chlorine of N-chloroacetanilide with 
substituted phenoxides, 9:44054 (J;US) 
PHILIPPINES 
Electric Power 
Philippines - energy situation 1982, 9:43516 (R;DE;In German) 
Energy Policy 
Philippines - energy situation 1982, 9:43516 (R;DE;In German) 
Energy Supplies 
Philippines - energy situation 1982, 9:43516 (R;DE;In German) 
PHILIPPSBURG-1 REACTOR 
Plumes 
Effective dose equivalent to be expected in 1984 in the 
environment of the Karlsruhe Nuclear Research Center due 
to the emission of radioactive substances into the 
atmosphere, 9:44519 (R;DE;In German) 
PHILIPPSBURG-2 REACTOR 
Plumes 
Effective dose equivalent to be expected in 1984 in the 
environment of the Karlsruhe Nuclear Research Center due 
to the emission of radioactive substances into the 
atmosphere, 9:44519 (R;DE;In German) 
PHORBOL ESTERS 
Biological Effects 
Double minute chromatin bodies and other chromosome 
alterations in human myeloid HL-60 leukemia cells 
susceptible or resistant to induction of differentiation by 
phorbol-12-myristate-13-acetate, 9:44731 (J;US) 
PHOSPHATES 
For salts only; see alco PHOSPHORIC ACID ESTERS. 
See also POTASSIUM PHOSPHATES 
Chemical Analysis 
FGD Chemistry and Analytical Methods Handbook. Volume 
2. Chemical and physical test methods. Final report, 9:43220 
(R;US) 
PHOSPHORUS 31 
Nuclear Magnetic Resonance 
Interaction of cobalt with glycerophosphoryl glycerol and 
phosphatidyl glycerol bilayer membranes, 9:44607 (J;GB) 
PHOSPHORYLASES 
See PHOSPHOTRANSFERASES 
PHOSPHOTRANSFERASES 
Code number 2.7.1 
Biosynthesis 
Pyruvate orthophosphate dikinase: intracellular site of synthesis 
in maize leaf cells, 9:44599 (J;US) 
Chemical Activation 
Spinach pyruvate kinase isoforms: partial purification and 
regulatory properties, 9:44597 (J;US) 
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Inhibition 
Spinach pyruvate kinase isoforms: 
regulatory properties, 9:44597 (J;US) 
PHOTOANODES 


purification and 


Stabilization of n-type silicon photoanodes against 
decomposition with thin films of venaaaeaee $ 43116 
G;US) 
Stabilization 
Stabilization of n-type silicon photoanodes against p! 
decomposition with thin films of polyacetylene, 9:43116 
(J;US) 
PHOTOCONDUCTORS 
Design 


Physics and design of advanced infrared bolometers and 
photoconductors, 9:44433 (R;US) 
Performance 
Physics and design of advanced infrared bolometers and 
photoconductors, 9:44433 (R;US) 
PHOTODIODES 
Radiation Hardening 
AlGaAs/Ga/As radiation hardened photodiodes, 9:44426 
(R;US) 
Radiation response of a radiation-hardened Si photodiode 
incorporating a sinker diffusion, 9:44427 (RUS) 
PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
PHOTOELECTROCHEMICAL CELLS 
Efficiency 
Stabilization of n-type silicon photoanodes photoanodic 
decomposition with thin films of polyacetylene, 9:43116 
(J;US) 
Photoanodes 
Stabilization of n-type silicon photoanodes against p! 
decomposition with thin films of polyacetylene, 9:43116 
(J;US) 
Uses 
CulnSe2-based photoelectrochemical cells: their use in 
characterization of thin CulnSe: films, and as photovoltaic 
cells per se, 9:43111 (R;US) 
PHOTOELECTRON SPECTROSCOPY 
Reviews 
Test of atomic theory by photoelectron spectrometry with 
synchrotron radiation, 9:44918 (R;US) 
PHOTOMAGNETIC EFFECT 
See VISIBLE RADIATION 
PHOTOMAGNETOELECTRIC EFFECT 
See MAGNETIC FIELDS 
PHOTON ACTIVATION ANALYSIS 
See ACTIVATION ANALYSIS 
PHOTON BEAMS 
Dose Equivalents 
Calculation and analysis of photon dose equivalent distributions 
in the ICRU sphere, 9:45116 (R;DE) 
PHOTON DETECTION (GAMMA) 
See GAMMA DETECTION 
PHOTON-ATOM COLLISIONS 
Polarization 
Measurement of electron polarization of optically pumped 
sodium atoms, 9:44954 (J;NL) 
PHOTON-ELECTRON INTERACTIONS 
Compton Effect 
Fast scheme for photon-Maxwellian electron cross sections, 
9:45017 (J;US) 
Cross Sections 
Fast scheme for photon-Maxwellian electron cross sections, 
9:45017 (J;US) 
PHOTON-PHOTON INTERACTIONS 
Pair Production 
Observation of the reaction yy->panti pw* w~, 9:44985 
(R;DE) 
Photoproduction 
Production of the fo meson in photon photon collisions, 
9:44984 (R;DE) 
Reviews 
Two-photon physics at e* e~ storage rings, 9:44981 (R;DE) 


PHOTON-PROTON INTERACTIONS 
OPE Model 
Study of the reaction yp — rho™ A** at 20 GeV, 9:44982 
(R;US) 
PHOTONUCLEAR REACTIONS 
Elastic Scattering 
Elastic photon and the E2 strength function in 
carbon and calcium, 9:45055 (J;US) 
PHOTOSYNTHESIS 
Using of oriented graphs of similarity for monitoring of 
vegetation dynamics, 9:44691 (R;SU;In Russian) 


Phytotoxicity in bush bean of five sulfur-containing gases 
released from advanced fossil energy technologies, 9:44726 
(J;US) 

PHOTOSYNTHETIC BACTERIA 
Photochemical Reactions 

Polypeptides of reaction center complexes from green 

photosynthetic bacteria, 9:44644 (J;CS) 
Membranes 

Polypeptides of reaction center complexes from green 

photosynthetic bacteria, 9:44644 (J;CS) 
PHOTOVOLTAIC CELLS 
See also SOLAR CELLS 

Current alternative energy research and development in 

Illinois, 9:43552 (R;US) 
PHOTOVOLTAIC POWER PLANTS 

Photovoltaic stand-alone modular systems. Phase 2. Final 

Report, 9:43124 (R;US) 
Cost Benefit Analysis 

Practical aspects of photovoltaic technology, applications, and 

cost, 9:43122 (R;US) 


Effect of atmospheric drag on the design of solar-cell power 
systems for low Earth orbit, 9:43121 (R;US) 
Regenerative Fuel Cells 
Evaluations of ion exchange membranes for the Texas 
Instruments solar energy system, 9:43592 (J;US) 
PHOTOVOLTAIC POWER SUPPLIES 
Design : 
Low concentration ratio solar array for low Earth orbit multi- 
100 kW application. Volume 1: ign, analysis and 
development tests. Final Report, 9:43125 (R;US) 


Value of residential photovoltaic systems: a comprehensive 
assessment, 9:43128 (R;US) 
Inverters 
Microcomputer control of a residential photovoltaic power 
conditioning system, 9:43129 (R;US) 
PHTHALOCYANINES 
Catalytic Effects — 
New catalysts for coal liquid upgrading. Final technical report, 
9:42584 (R;US) 
PHYSICAL PROTECTION DEVICES 
Field Tests 
Evaluation of physical protection elements for interior 
applications, 9:43037 (J;US) 
Technology Assessment 
Evaluation of physical protection elements for interior 
applications, 9:43037 (J;US) 
Observations on physical protection methods for protecting 
against unauthorized acts by an insider, 9:43036 (J;US) 
PIGE ANALYSIS 
See PROTON REACTIONS 
PINS (FUEL) 
See FUEL PINS 
PION MINUS REACTIONS 
Charge-Exchange Reactions 
Excitation of giant resonances in pion charge-exchange 
reactions, 9:45090 (R;US) 
Elastic Scattering 
Test of charge symmetry in vi and 7 elastic scattering on 
tritium and *He, 9:45045 (J;US) 
PION PLUS REACTIONS 
Charge-Exchange Reactions 
Ass dynamics in pion double charge exchange, 9:45053 (J;US) 





PION PLUS REACTIONS 
Charge-Exchange Reactions 


Excitation of giant resonances in pion charge-exchange 
reactions, 9:45090 (R;US) 
Elastic Scattering 
Test of charge symmetry in 7* and 7 elastic scattering on 
tritium and *He, 9:45045 (J;US) 
PION REACTIONS 


See also PION MINUS REACTIONS 
PION PLUS REACTIONS 


Experiments on the nuclear interactions of pions. Progress 
report, 9:45051 (R;US) 


Tensor polarization in 7-d scattering and pion absorption, 
9:45047 (J;US) 
Elastic Scattering 
Experiments on the nuclear interactions of pions. Progress 
report, 9:45051 (R;US) 
Tensor polarization in 7-d scattering and pion absorption, 
9:45047 (J;US) 
Knock-Out Reactions 
Experiments on the nuclear interactions of pions. Progress 
report, 9:45051 (R;US) 
Quasi-Free Reactions 
Experiments on the nuclear interactions of pions. Progress 
report, 9:45051 (R;US) 
PIONS 


See also PIONS NEUTRAL 
Mass Difference 
Experiments on the nuclear interactions of pions. Progress 
report, 9:45051 (R;US) 
Production 


Pair 
Observation of the reaction yy->panti pa* 27, 9:44985 
(R;DE) 
PIONS NEUTRAL 
Particle Production 
Pion production in heavy-ion collisions at E/sub lab//A = 35 
MeV, 9:45057 (J;US) 
PIPELINES 
See also FREIGHT PIPELINES 
Fracture Mechanics 
Wind tunnel study of natural gas dispersion from models of 
pipeline fractures and measurements of source 
characteristics, 9:44171 (R;GB) 
PIPES 
Acoustic Monitoring 
Acoustic imaging in a water filled metallic pipe, 9:43312 
(R;US) 


Advances in elastic-plastic fracture analysis. Final report, 
9:43308 (R;US) 
PICEP: Pipe Crack Evaluation Program, 9:43307 (R;US) 
Damping 
Pipe tests to evaluate high amplitude response and damping, 
9:43305 (R;US) 
Structural damping results from vibration tests of straight 
piping sections, 9:43306 (R;US) 
Dynamic Loads 
Comparison and evaluation of flexible and stiff piping systems 
(BWR, PWR), 9:43238 (BA;NL) 
Mechanical Vibrations 
Nonlinear dynamic analysis of high energy line pipe whip, 
9:43464 (BA;NL) 
Seismic Effects 
Response of a piping system under seismic and thermal 
loading, 9:43467 (BA;NL) 
Thermal Insulation 
Thermal efficiency of steam injection test well with insulated 
tubing. Vol. 83-34-37, 9:42870 (B;CA) 
Two-Phase Flow 
Numerical treatment of pipe boundary conditions in two-phase 
flow, 9:43304 (J;US) 
PITTSBURG-MIDWAY SOLVENT REFINED COAL PRO 
See SRC PROCESS 
PLANETARY FONOSPHERES 
Excludes the earth's ionosphere for which use IONOSPHERE. 
See also IONOSPHERE 
Electron Density. 
Saturn's ionosphere: inferred electron densities, 9:44834 (R;US) 
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Solar Wind 
Development of a computational model for predicting solar 
wind flows past nonmagnetic terrestrial planets. Final report, 
July 1978-August 1983, 9:44788 (R;US) 
Telemetry 
Plasma effects, 9:44785 (R;US) 
PLANETARY MAGNETOSPHERES 
Electric Fields 
Dawn to dusk electric field in the Jovian magnetosphere, 
9:44842 (R;US) 
PLANETARY NEBULAE 


Ionization structure of planetary nebulae. 4. NGC 6853, 
9:44832 (R;US) 
PLANNING 
Projected design of plants or equipment as well as projected 
human efforts. 
Current alternative energy research and development in 
Illinois, 9:43552 (R;US) 
PLANT BREEDING 
Meetings 
Induced mutations for improvement of grain legume 
production III. Proceedings of the third research co- 
ordination meeting on the use of induced mutations for 
improvement of grain legume production in South East Asia 
organized by the Joint FAO/IAEA Division of Isotope and 
Radiation Applications of Atomic Energy for Food and 
Agricultural Development held at Seoul, 4-8 October 1982, 
9:44658 (R;XA) 
PLANT CELLS 
Raman Spectra 
Raman microprobe investigation of molecular structure and 
organization in the native state of woody tissue. Final 
progress report, July 31, 1983-March 31, 1984, 9:44592 
(R;US) 
PLANTS 
See also CATTAILS 
GRASS 
LEGUMINOSAE 
TRADESCANTIA 
TREES 
Radiation Monitoring 
Environmental monitoring at the Savannah River Plant. 
Annual report, 1980, 9:44538 (R;US) 
Environmental monitoring at the Savannah River Plant. 
Annual report, 1982, 9:44539 (R;US) 
Radionuclide Migration 
Soil properties investigation in Slovenia, related to soil to plant 
radionuclide and stable element transfer factors, 9:44540 
(RA;AT) 
PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also COLD PLASMA 
COLLISIONAL PLASMA 
COLLISIONLESS PLASMA 
EQUILIBRIUM PLASMA 
HIGH-BETA PLASMA 
HOMOGENEOUS PLASMA 
HOT PLASMA 
INHOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 


RELATIVISTIC PLASMA 
ROTATING PLASMA 


Electric Currents 
Physical model of current drive by ac helicity injection, 
9:45184 (J;US) 
Equilibrium 
Equilibrium calculations for helical axis stellarators, 9:45174 
(J;US) 
Impurities 
Toroidal asymmetries of impurity radiation due to charge- 
exchange recombination, 9:45203 (BA;GB) 
Liners 
Model for the saturation of the hydromagnetic Rayleigh— 
Taylor instability, 9:45171 (J;US) 





Neutral Atom Beam Injection 
Enhancement of the neutral-beam stopping cross section in 
fusion plasmas due to multistep collision processes, 9:45190 
GUS) 
Neutral-Particle Transport 
Toroidal asymmetries of impurity radiation due to charge- 
exchange recombination, 9:45203 (BA;GB) 
Rayleigh-Taylor Instability 
Model for the saturation of the hydromagnetic Rayleigh— 
Taylor instability, 9:45171 (J;US) 
Research Programs 
Theoretical aspects of mirror fusion. Quarterly progress report, 
1 April 1984-30 June 1984, 9:45157 (R;US) 
PLASMA DENSITY 
Strong coupling effects on plasma lineshapes and Thomson 
scattering signals, 9:45196 (J;GB) 
PLASMA DIAGNOSTICS 
Interpretation of STS-3/plasma diagnostics package results in 
terms of large space structure plasma interactions, 9:45167 
(R;US) 
Bolometers 
Imaging polarimeter/interferometer arrays for tokamak 
measurements. Technical progress report FY 84 (Imaging 
polarimeters and interferometer arrays for tokamaks), 
9:45160 (R;US) 
Magnetic Probes 
Magnetic probe measurements of torsional Alfven waves in the 
TORTUS tokamak, 9:45222 (BA;GB) 
Optics 
Optical techniques in plasma diagnostics, 9:45192 (J;GB) 
Schottky Barrier Diodes 
Imaging polarimeter/interferometer arrays for tokamak 
measurements. Technical progress report FY 84 (Imaging 
polarimeters and interferometer arrays for tokamaks), 
9:45160 (R;US) 
PLASMA DRIFT 


Transport properties of drift waves, 9:45163 (R;DE) 
PLASMA HEATING 


See also BEAM INJECTION HEATING 
HIGH-FREQUENCY HEATING 


Parametric Instabilities 
Electron heating due to S-polarized microwave (laser) driven 
parametric instabilities, 9:45251 (J;US) 
PLASMA OSCILLATIONS 
See PLASMA WAVES 
PLASMA (QUARK) 
See QUARK MATTER 
PLASMA WAVES 
Dispersion Relations 
Simulation of RF heating and current drive with lower hybrid 
waves, 9:45215 (BA;GB) 
Hybrid Resonance 
Simulation of RF heating and current drive with lower hybrid 
waves, 9:45215 (BA;GB) 
PLASMIDS 
Genetic Mapping 
Effect of chromosomal homology on plasmid transfer and 
transformation in Streptococcus pneumoniae, 9:44613 (J;US) 
Plasmid cloning vehicle for Haemophilus influenzae and 
Escherichia coli, 9:44612 (J;US) 
Transcription 
Effect of strong promoters on the cloning in Escherichia coli 
of DNA fragments from Streptococcus pneumoniae, 9:44614 
(J;NL) 
PLASTICS 
See also ARAMIDS 
LUCITE 


MYLAR 
POLYSTYRENE 


Moisture 
Bound and free moisture in explosives and plastics, 9:44443 
G;NL) 
Superconductivity 
Critical current of the dispersion superconducting phase, - 
obtained during aging, 9:43953 (R;US) — 


PLATE TECTONICS 
Reviews 
Crustal dynamics project observations: 1982 results and plans 
for 1983, 9:44756 (R;US) 
PLATINUM 
Catalytic Effects 
Selectivity, activity and metal-support interactions of Group 
VIII bimetallic catalysts. Progress report, 15 August 1983-15 
August 1984, 9:44034 (R;US) 
Natural Radioactivity 
Natural radioactivity of some metals and ceramics, 9:44745 
(RA;AT) 
PLATINUM 198 TARGET 
Carbon 12 Reactions 
New evaluation of fission-fragment angular distributions in 
heavy-ion reactions, 9:45069 (J;US) 
PLATINUM ALLOYS 
Annealing 
Pulsed ion beam interface melting of PtCr and CrTa alloyw on 
Si structures, 9:43881 (BA;NL) 
Electric Conductivity 
Possibility of coexistence of bulk superconductivity and spin 
fluctuations in UPts, 9:43867 (J;US) 
Specific Heat 
Possibility of coexistence of bulk superconductivity and spin 
fluctuations in UPts, 9:43867 (J;US) 
Superconductivity 
Possibility of coexistence of bulk superconductivity and spin 
fluctuations in UPts, 9:43867 (J;US) 
Zone Melting 
Pulsed ion beam interface melting of PtCr and CrTa alloyw on 
Si structures, 9:43881 (BA;NL) 
PLESIOTHERAPY 
See RADIOTHERAPY 
PLT DEVICES 
Beam Injection Heating 
Confinement studies with neutral beam injection on PDX and 
PLT, 9:45221 (BA;GB) 
Neutral beam heating experiments on PDX and PLT, 9:45201 
(BA;GB) 
ICR Heating 
High power ICRF heating on PLT and extrapolation to future 
devices, 9:45206 (BA;GB) 
Lower Hybrid Heating 
Lower hybrid heating and current drive on PLT, 9:45213 
(BA;GB) 
Neutral Atom Beam Injection 
Neutral beam heating experiments on PDX and PLT, 9:45201 
(BA;GB) 
Plasma Confinement 
Confinement studies with neutral beam injection on PDX and 
PLT, 9:45221 (BA;GB) 
Fusion reaction measurements in the Princeton Large 
Tokamak, 9:45197 (BA;NL) 
Thermonuclear Reactions 
Fusion reaction measurements in the Princeton Large 
Tokamak, 9:45197 (BA;NL) 
PLUMES 
Diffusion 
RETADD-II: a long-range atmospheric trajectory model with 
consistent treatment of deposition loss and species growth 
and decay, 9:44521 (R;US) 
Environmental Exposure Pathway 
Effective dose equivalent to be expected in 1984 in the 
environment of the Karlsruhe Nuclear Research Center due 
to the emission of radioactive substances into the 
atmosphere, 9:44519 (R;DE;In German) 
Fluid Flow 
Control of the movement of a fluid plume by injection and 
production procedures, 9:43486 (BA;US) 
Long-Range Transport 
RETADD-II: a long-range atmospheric trajectory model with 
consistent treatment of deposition loss and species growth 
and decay, 9:44521 (R;US) 





Radiation Monitoring 


Radiation Monitoring 
Practical methods for monitoring gaseous radioactive plumes, 
9:43455 (J;US) 
PLUTONIUM 


Plutonium buildup in a recovery from a caustic waste tank, 
9:43009 (J;US) 
Dissolution 
Defense High-Level Waste Leaching Mechanisms Program. 
Final report, 9:42994 (R;US) 


Defense High-Level Waste Leaching Mechanisms Program. 

Final report, 9:42994 (R;US) 
Nuclear Materials Management 

Proposed alternatives for International Plutonium Storage, 

9:43039 (J;US) 
Radioactive Waste Storage 

Results of research and development work of the Department 
of Applied Systems Analysis in 1982, 9:45274 (R;DE;In 
German) 

Solvent Extraction 

Solvent extraction flowsheet studies with irradiated fuel from 

the Fast Flux Test Facility, 9:42933 (R;US) 
Storage 

Proposed alternatives for International Plutonium Storage, 

9:43039 (J;US) 
PLUTONIUM 238 
Excretion 

Removal of Pu and Am from beagles and mice by 3,4,3- 
LICAM(C) or 3,4,3-LICAMS(S), 9:44704 (J;US) 

Specific sequestering agents for the actinides. 10. Enhancement 
of 7°*Pu elimination from mice by poly(catechoylamide) 
ligands, 9:44703 (J;US) 

Isotope Production 

238Pu processing at the Savannah River Plant, 9:42926 (R;US) 
Radioecological Concentration 

Climatology of the Savannah River Plant site, 9:44526 (R;US) 
Tissue Distribution 

Removal of Pu and Am from beagles and mice by 3,4,3- 
LICAM(C) or 3,4,3-LICAMS(S), 9:44704 (J;US) 

Specific sequestering agents for the actinides. 10. Enhancement 
of 7°*Pu elimination from mice by poly(catechoylamide) 
ligands, 9:44703 (J;US) 

PLUTONIUM 239 
Radioecological Concentration 

Climatology of the Savannah River Plant site, 9:44526 (R;US) 

Estimating isotopic ratios, spatial distribution and inventory of 
radionuclides at Nuclear Sites 201, 219 and 221, 9:44545 
(R;US) 

Spatial Distribution 

Estimating isotopic ratios, spatial distribution and inventory of 
radionuclides at Nuclear Sites 201, 219 and 221, 9:44545 
(R;US) 

PLUTONIUM 240 
Radioecological Concentration 

Climatology of the Savannah River Plant site, 9:44526 (R;US) 

Estimating isotopic ratios, spatial distribution and inventory of 
radionuclides at Nuclear Sites 201, 219 and 221, 9:44545 
(R;US) 

Spatial Distribution 

Estimating isotopic ratios, spatial distribution and inventory of 
radionuclides at Nuclear Sites 201, 219 and 221, 9:44545 
(R;US) 

PLUTONIUM DIOXIDE 
Vapor Pressure 
Thermophysical properties of fast reactor fuel, 9:42927 (R;US) 
PLUTONIUM FLUORIDES 
Precipitation 

Engineering analysis of the two-stage trifluoride precipitation 

process, 9:44075 (R;US) 
PLZT 
Ion Implantation 

Optical absorption in ion-implanted lead lanthanum zirconate 

titanate ceramics, 9:43990 (J;US) 
Opacity 

Optical absorption in ion-implanted lead lanthanum zirconate 

titanate ceramics, 9:43990 (J;US) 


ERA- 9/21 / 210S 


P-N JUNCTIONS 
Fabrication 
Pulsed excimer laser (308 nm) annealing of ion implanted 
silicon and solar cell fabrication, 9:43934 (BA;NL) 
PNA 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PNL 
See BATTELLE PACIFIC NORTHWEST LABORATORIES 
POCKET CHAMBERS ; 
See CONDENSER IONIZATION CHAMBERS 
POISONS (CHEMICAL) 
See HAZARDOUS MATERIALS 
POLAR COMPOUNDS 
Liquid Column Chromatography 
High pressure liquid chromatography as an analysis method for 
identification of oil, 9:42889 (R;NO;In Norwegian) 
POLAR SUBSTORMS 
See MAGNETIC BAYS 
POLICY 


See ENERGY POLICY 
ENVIRONMENTAL POLICY 


POLIO VIRUS 
Biochemistry 
Proteolytic processing of poliovirus polypeptides: antibodies to 
polypeptide P3-7c inhibit cleavage at glutamine-glycine 
pairs, 9:44601 (J;US) 
POLLUTANTS 
Not for radioactive contaminants for which use RADIOACTIVE 
WASTES or other related terminology. 
Ecological Concentration 
Ventilation for control of indoor air quality, 9:44484 (R;US) 
Environmental Transport 
Groundwater model parameter estimation using a stochastic- 
convective approach, 9:44554 (R;US) 
Mutagen Screening 
Mutagens and carcinogens from the production and use of 
energy. High-volume sampling of airborne mutagenic 
compounds. A comparison of different sampling systems, 
9:44725 (R;NO) 
POLLUTION REGULATIONS 
Regulations for nonradioactive pollution only; see also 
CONTAMINATION REGULATIONS. 
Critical review of regulations for the control of sulfur oxide 
emissions, 9:44532 (J;US) 
Flue gas desulfurization. First follow up report: control of air 
pollution from coal combustion, 9:42658 (R;BE) 
POLOIDAL DIVERTOR EXPERIMENT 
See PDX DEVICES 
POLONIUM 210 
Lung Clearance 
Lung-clearance classification of radionuclides in calcined 
phosphate rock dust, 9:44695 (R;US) 
POLYACETYLENES 
Molecular Structure 
Theoretical studies of electron and proton transfer processes in 
fluids. Progress report, August 1983-August 1984, 9:44067 
(R;US) 
Solitons 
Breathers and photoinduced absorption in polyacetylene, 
9:45136 (J;US) 
POLYACRYLONITRILE 
See ORGANIC POLYMERS 
POLYAMIDES 
Chemical Reaction Kinetics 
Kinetics of the chromium(VI)/thiourea reaction in the 
presence of polyacrylamide, 9:42814 (J;US) 
Shear 
A model for calculating polymer injectivity including the 
effects of shear degradation, 9:42857 (J;US) 
POLYATOMIC MOLECULES 
Rotational States 
Rotational energy surfaces and high-J eigenvalue structure of 
polyatomic molecules, 9:44949 (J;US) 
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POLYCYCLIC AROMATIC HYDROCARBONS 
Alkylation 
Studies of metal ammonia interactions with aromatic substrates. 
Progress report, January 1, 1982-December 31, 1984, 9:44051 
(R;US) 
Biological Effects 
Analytical chemistry of products from process strategies 
designed to reduce the biological activity of direct coal 
liquefaction materials, 9:42768 (J;US) 
Chemical Reactions 
In-situ study under direct coal liquefaction conditions of the 
surface interaction between iron sulfides and selected 
number of model compounds, 9:42628 (J;US) 
Deposition 
Evidence of deposition of anthropogenic pollutants in remote 
Rocky Mountain lakes, 9:44558 (J;NL) 
Environmental Transport 
Evidence of deposition of anthropogenic pollutants in remote 
Rocky Mountain lakes, 9:44558 (J;NL) 
Mutagen Screening 
Mutagens and carcinogens from the production and use of 
energy. High-volume sampling of airborne mutagenic 
compounds. A comparison of different sampling systems, 
9:44725 (R;NO) 
Reduction 
Studies of metal ammonia interactions with aromatic substrates. 
Progress report, January 1, 1982-December 31, 1984, 9:44051 
(R;US) 
Structural Chemical Analysis 
Studies of metal ammonia interactions with aromatic substrates. 
Progress report, January 1, 1982-December 31, 1984, 9:44051 
(R;US) 
Thermodynamic Properties 
Phase equilibrium in coal liquefaction processes. Final report, 
9:42594 (R;US) 
POLYETHYLENES 
Charged-Particle Transport 
Neon transport in selected organic composites, 9:45109 (R;US) 
POLY@SOBUTYLENE OXIDE) 


See EPOXIDES 
ORGANIC POLYMERS 


POLYMER FLOODING 


See MICROEMULSION FLOODING 
WATERFLOODING 


POLYMERS 


See also ORGANIC POLYMERS 
SILICONES 


Chemical Radiation Effects 
Kinetic model for extrapolation of combined radiationthermal 
accelerated aging experiments, 9:43956 (J;US) 
Chemiluminescence 
Chemiluminescence of polymers: applications to weapons 
materials, 9:43959 (J;NL) 
Dimerization 
Interacting charge-ordered states in a correlated diatomic 
polymer, 9:43961 (J;US) 
Elasticity 
Measuring diffusion coefficients by hygroelasticity, 9:43965 
(J;US) 
Electrical Properties 
Study of the inhibition mechanisms of polymer-copolymer 
systems for electric dendrite, 9:43964 (TJ;US) 
Gelation 
Field experience with floodwater diversion by complexed 
biopolymers, 9:42859 (J;US) 
POLYNUCLEAR AROMATIC HYDROCARBONS 
See POLYCYCLIC AROMATIC HYDROCARBONS 
POLYPEPTIDES 
Amino Acid Sequence 
Proteolytic processing of poliovirus polypeptides: antibodies to 
polypeptide P3-7c inhibit cleavage at glutamine-glycine 
pairs, 9:44601 (J;US) 
Autoradiography 
Proteolytic processing of poliovirus polypeptides: antibodies to 
polypeptide P3-7c inhibit cleavage at glutamine-glycine 
pairs, 9:44601 (J;US) 


Proteolysis 
Proteolytic processing of poliovirus polypeptides: antibodies to 
polypeptide P3-7c inhibit cleavage at glutamine-glycine 
pairs, 9:44601 (J;US) 
Radiochemical Analysis 
Proteolytic processing of poliovirus polypeptides: antibodies to 
polypeptide P3-7c inhibit cleavage at glutamine-glycine 
pairs, 9:44601 (J;US) 
Resolution 
Polypeptides of reaction center complexes from green 
photosynthetic bacteria, 9:44644 (J;CS) 
POLYSTYRENE 
Structural Chemical Analysis 
Fluorescence and absorbance of polystyrene in dilute and 
semidilute solutions, 9:43962 (J;US) 
POLYTETRAOXANE 
See ORGANIC POLYMERS 
POLYTHENE 
See POLYETHYLENES 
POLYTHIONATES 
See SULFUR COMPOUNDS 
POLYTHIONIC ACIDS 
See SULFUR COMPOUNDS 
POLY(VINYLIDENE FLUORIDE) 


See FLUORINATED ALIPHATIC HYDROCARBONS 
POLYVINYLS 


POLYVINYLS 
See also POLYSTYRENE 
Luminescence 
Photophysical studies of triplet exciton processes in pure 
polymer films. Report for the period July 28, 1983-July 27, 
1984 (Poly(N-vinylcarbozole)), 9:43951 (R;US) 
Production 
Photophysical studies of triplet exciton processes in pure 
polymer films. Report for the period July 28, 1983-July 27, 
1984 (Poly(N-vinylcarbozole)), 9:43951 (R;US) 
POOR PEOPLE 
See LOW INCOME GROUPS 
POPLARS 
Injuries 
Foliar response of six clones of hybrid poplar, 9:44737 (J;US) 
PORCELAIN 
Natural Radioactivity 
Natural radioactivity of some metals and ceramics, 9:44745 


(RA;AT) 
POROUS MATERIALS 
Deformation 
Nonlinear compressive deformation of viscoelastic porous 
materials, 9:43963 (J;NL) 
Fluid Flow 
Evaluation of a-olefin sulfonates for steam diversion, 9:42853 
(J;US) 


The relative permeability function for two-phase flow in 
porous media: effect of capillary number, 9:42832 (J;US) 
Two-Phase Flow 
Linear stability analysis of immiscible displacement including 
continuously changing mobility and capillary effects: Part I-- 
Simple basic flow profiles, 9:42833 (J;US) 
The relative permeability function for two-phase flow in 
porous media: effect of capillary number, 9:42832 (J;US) 
POSITION SENSITIVE DETECTORS 
Computerized Simulation 
Simulation of optical configurations and signal processing 
methods in -type neutron-position scintillation 
detector, 9:44340 (R;US) 
Scintillation Counters 
‘Simulation of optical configurations and signal processing 
methods in Anger-type neutron-position scintillation 
detector, 9:44340 (R;US) 
Signals 
Simulation of optical configurations and signal processing 
methods in Anger-type neutron-position scintillation 
detector, 9:44340 (R;US) 





POSITRON BEAMS 
Beam Production 


POSITRON BEAMS 
Beam Production 
Positron beams at CEBAF, 9:44321 (R;US) 
Positron flux concentrator - an update, 9:44318 (R;US) 
POSITRON CAMERAS 
Multiwire Proportional Chambers 
Imaging performance of a multiwire proportional chamber 
positron camera, 9:44423 (BA;US) 
Operation 
Imaging performance of a multiwire proportional chamber 
positron camera, 9:44423 (BA;US) 
Performance 
Imaging performance of a multiwire proportional chamber 
positron camera, 9:44423 (BA;US) 
POSITRON COMPUTED TOMOGRAPHY 
Compton Effect 
Evaluation of errors due to Compton scattering in gamma-ray 
emission imaging, 9:44634 (R;US) 
POSITRON DETECTION 
Magnetic Spectrometers 
Di-lepton spectrometer based on the lampshade magnet, 
9:44417 (J;NL) 
POSTULATED PARTICLES 
See also MAGNETIC MONOPOLES 
QUARKS 
Search for massive photinos at PETRA, 9:44986 (R;DE) 
Bootstrap Model 
GeV partons and TeV hexons from a topological viewpoint, 
9:45008 (R;US) 
Chiral Symmetry 
Skyrmions and vector mesons: a symmetric approach, 9:45022 
(R;US) 
POTASSIUM 
Activation Analysis 
CONAC design and installation, Paradise Steam Plant, 9:42642 
(RA;US) 
Experience with a coal elemental analyzer at the Homer City 
Coal Cleaning Plant, 9:42641 (RA;US) 
Corrosive Effects 
Titanium-potassium heat pipe corrosion studies, 9:43848 (R;US) 
Order-Disorder Transformations 
Stage order, disorder, and phase transitions in intercalation 
compounds, 9:45138 (J;US) 
POTASSIUM 40 
Body Burden 
Radiation burden of poultry by radionuclide “°K, 9:44672 
(RA;AT) 
POTASSIUM CARBONATES 
Catalytic Effects 
Catalyzed gasification of coal: isotope and XPS studies, 
9:42589 (R;US) 
POTASSIUM CHLORIDES 
Polarizability 
Measurements of the electric dipole polarizabilities of the alkali 
halide dimers, 9:44953 (J;US) 
POTASSIUM COMPOUNDS 
See also POTASSIUM CARBONATES 
POTASSIUM CHLORIDES 
POTASSIUM FLUORIDES 
POTASSIUM OXIDES 
POTASSIUM PHOSPHATES 
Absorption Spectroscopy 
Atomic absorption measurement of cations in cultured cells, 
9:44605 (BA;US) 
POTASSIUM FLUORIDES 
Polarizability 
Measurements of the electric dipole polarizabilities of the alkali 
halide dimers, 9:44953 (J;US) 
POTASSIUM OXIDES 
Dielectric Properties 
Glasslike behavior and novel pressure effects in KTa/sub 1- 
x/Nb/sub x/Os, 9:43914 (J;US) a 
Phase Transformations 
Glasslike behavior and novel pressure effects in KTa/sub 1- 
x/Nb/sub x/Os, 9:43914 (J;US) 
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POTASSIUM PHOSPHATES 
Crystal Growth 
Chemical engineering principles of constant temperature- 
constant supersaturation growth of potassium dihydrogen 
phosphate (KDP) crystals, 9:44042 (R;US) 
POTENTIOMETRY 
Potentiometric titration of fluoride without fluoride ion- 
selective electrodes (Investigation of a variety of graphite 
materials and platinum as sensors), 9:44030 (J;US) 
POWER BURST FACILITY USAEC 
See PBF REACTOR 
POWER DEMAND 
Economic Elasticity 
Electricity demand estimates under increasing-block rates, 
9:43754 (J;US) 
POWER DISTRIBUTION SYSTEMS 
Computer-Aided Design 
Computerized interactive model approach to electrical 
distribution system planning, 9:43226 (J;GB) 
Research Programs 
Computerized interactive model approach to electrical 
distribution system planning, 9:43226 (J;GB) 
System Failure Analysis 
Electromagnetic pulse and the electric power network, 9:44449 
(R;US) 
POWER EXCURSIONS 
See EXCURSIONS 
POWER PLANTS 
See also FUEL CELL POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
MHD POWER PLANTS 
THERMAL POWER PLANTS 
WIND POWER PLANTS 
Coal-Fired Gas Turbines 
Status of DOE study of advanced fluid bed air heaters for coal 
fired cogeneration systems, 9:43212 (J;US) 
Cogeneration 
Status of DOE study of advanced fluid bed air heaters for coal 
fired cogeneration systems, 9:43212 (J;US) 
Diesel Engines 
Marine diesel engines in stationary power plants, 9:43783 
(RA;DE;In German) 
Fluidized-Bed Combustors 
Status of DOE study of advanced fluid bed air heaters for coal 
fired cogeneration systems, 9:43212 (J;US) 
Water Requirements 
Method for evaluating regional water supply and conservation 
alternatives for power generation. Final report, 9:44582 


See also BORSSELE REACTOR 
BRUCE-2 REACTOR ~ 
CLINCH RIVER BREEDER REACTOR 
DIABLO CANYON-1 REACTOR 
DIABLO CANYON-2 REACTOR 
EBR-2 REACTOR 
HBWR REACTOR 
MARVIKEN REACTOR 
MILLSTONE-2 REACTOR 
MSRE REACTOR 
N-REACTOR 
OCONEE-1 REACTOR 
PHILIPPSBURG-1 REACTOR 
PHILIPPSBURG-2 REACTOR 
SAN ONOFRE-1 REACTOR 
SEABROOK-2 REACTOR 
SHOREHAM REACTOR 
SIZEWELL-B REACTOR 
SPACE POWER REACTORS 
THREE MILE ISLAND-2 REACTOR 
TVO-1 REACTOR 
TVO-2 REACTOR 

Fuel Element Clusters 


Severe fuel damage scoping test post-irradiation bundle 
examination results, 9:43438 (J;US) 
Heat Exchangers 
Acoustic imaging in a water filled metallic pipe, 9:43312 
(R;US) 
Loss of Coolant 
Fission product release rates measured during in-pile fuel 
damage tests, 9:43437 (J;US) 
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Severe fuel damage scoping test post-irradiation bundle 
examination results, 9:43438 (J;US) 
Severe fuel damage test 1-1 results, 9:43439 (J;US) 
Pressure Vessels 
Fractographic observations of cleavage initiation in the ductile- 
brittle transition region of a reactor-pressure-vessel steel, 
9:43322 (J;US) 
Reactor Accidents 
Precursors to potential severe core damage accidents: 1980- 
1981, 9:43409 (R;US) 
Reactor Operation 
Licensee Event Report (LER) compilation, for month of July 
1984. Volume 3, No. 7, 9:43405 (R;US) 
POWER SYSTEMS 
Includes electric power networks with associated generating and 
transmission facilities. 
Switches 
Power MOS fast switching techniques, 9:43211 (R;US) 
POWER TRANSMISSION LINES 
Plasma 
Cathode plasma formation in magnetically insulated 
transmission lines, 9:44317 (R;US) 
PRESSURE SUPPRESSION 
Experimental Data 
Extended analysis of data from the 1/5-scale Mark I Boiling 
Water Reactor Pressure Suppression Experiment, 9:43403 
(R;US) 
Monitoring 
Demonstration of a BWR suppression pool signal-validation 
program. Final report, 9:43378 (R;US) 
Steam Condensers 


Computer Codes 


Mechanical Vibrations 
VVER vibration monitoring. Theoretical analysis of some 
typical deviations, 9:43429 (R;CS) 
Monitoring 
VVER vibration monitoring. Theoretical analysis of some 
typical deviations, 9:43429 (R;CS) 
Monitors 
Development of a nuclear technique for monitoring water 
levels in pressurized vessels, 9:43313 (R;US) 


Operation of exh. boilers, 9:44257 (RA;DE;In German) 
Physical Radiation Effects 
Development of a crack arrest toughness data bank for 
irradiated reactor pressure vessel materials. Volume 2. 
Detailed technical description of the work. Final report, 
9:43310 (R;US) 
Pressure Drop 
Flue gas corrosion and soiling of exhaust boilers, 9:44258 
(RA;DE;In German) 
Radiation Monitoring 
Trend curve exposure parameter data development and testing, 
9:43234 (R;US) 


Repair welding of heavy-section steel components in LWRs. 
Volume 1. Summary report. Final report, 9:43309 (R;US) 


Construction of exhaust boilers, 9:44256 (RA;DE;In German) 
Stress Analysis 

Uncertainty study of PWR steam explosions, 9:43406 (R;US) 
Thermal Shock 

Impact of NDE unreliability on pressure vessel fracture 


Condensation phenomena in BWR-pressure suppression 
containments under LOCA conditions, 9:43379 (R;DE) 
Finite-element analysis for determination of the structure- 
mechanical behavior of a condensation pipe in the pressure 
suppression test rig of GKSS, 9:43380 (R;DE;In German) 
PRESSURE VESSELS 
Control Systems 
Operation of exhaust boilers, 9:44257 (RA;DE;In German) 
Corrosion 
Flue gas corrosion and soiling of exhaust boilers, 9:44258 
(RA;DE;In German) 
Corrosion Protection 
Flue gas corrosion and soiling of exhaust boilers, 9:44258 Antiprotons 
(RA;DE;In German) Case for antiparticles in the extragalactic cosmic radiation, 
Crack Propagation 9:44872 (R;US) 
Influence of residual stresses on small through-clad cracks in PRINCETON LARGE TORUS 
pressure vessels. Final report, 9:43311 (R;US) See PLT DEVICES 
Defects PROCESS HEAT REACTORS 
Advances in elastic-plastic fracture analysis. Final report, Ruhr 100 Gasification Process 
9:43308 (R;US) Engineering study hard coal gasification with pressurized 
Impact of NDE unreliability on pressure vessel fracture water reactor, 9:42559 (R;DE;In German) 
predictions, 9:43417 (R;US) PROCESSING (DATA) 
Design See DATA PROCESSING 
Construction of exhaust boilers, 9:44256 (RA;DE;In German) PROCESSING (ORES) 
Exhaust boilers with turbogenerators, 9:43781 (RA;DE;In See ORE PROCESSING 
German) PRODUCER GAS 
Flue gas corrosion and soiling of exhaust boilers, 9:44258 130 to 140 Btu/ft® 
(RA;DE;In German) Desulfurization 
Embrittlement Hot low Btu producer gas desulfurization in fixed bed of iron 
Study in irradiation embrittlement of nuclear pressure vessel oxide-fly ash. Monthly progress report No. 4, 1 October-31 
steels - report on SA805, C13 steel, 9:43398 (R;GB) October 1975, 9:42566 (R;US) 
Exhaust Gases PRODUCTION (HYDROGEN) 
Construction of exhaust boilers, 9:44256 (RA;DE;In German) See HYDROGEN PRODUCTION 
Failures PRODUCTION (ISOTOPE) 
Uncertainty study of PWR steam explosions, 9:43406 (R;US) See ISOTOPE PRODUCTION 
Fracture Mechanics PROFESSIONAL PERSONNEL 
Impact of NDE unreliability on pressure vessel fracture Education 
predictions, 9:43417 (R;US) Education of veterinary specialists for radiation control of 
Fracture Properties animal production, 9:44680 (RA;AT) 
Fractographic observations of cleavage initiation in the ductile- PROGRAMMING 
brittle transition region of a reactor-pressure-vessel steel, Limited to computer programming. 
9:43322 (J;US) See also LINEAR PROGRAMMING 
Measuring Instruments Computer Codes 
Nonintrusive nuclear monitor for measuring liquid contents in PREPAR: a user-friendly preprocessor to create AIRDOS- 
sealed vessels, 9:43314 (R;US) EPA input data sets, 9:45296 (R;US) 


predictions, 9:43417 (R;US) 
PRESSURIZED WATER COOLED 
MODERATED REACTO 
See PWR TYPE REACTORS 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRIMARY COOLANT CIRCUITS 
Materials Testing 
Tantalum and niobium alloys for space nuclear applications, 
9:43280 (J;US) 
PRIMARY COSMIC RADIATION 
See also COSMIC GAMMA BURSTS 





PROGRAMMING 
Quality Assurance 


Quality Assurance 
Toward a non-bureaucratic approach to qualtiy assurance in 
data processing, 9:45286 (R;US) 
PROLINE 
Oxidation 
Effects of the proline analog L-thiazolidine-4-carboxylic acid 
on proline metabolism, 9:44728 (J;US) 
PROPANE 
Decomposition 
Radical initiation and phenol inhibition in the thermal, free 
radical decomposition of 1,3-diphenylpropane, dibenzylether 
and phenethylphenylether. Coal Liquefaction model studies, 
9:42623 (J;US) 
Deposits 
Deposit formation and heat transfer in hydrocarbon rocket 
fuels, 9:43071 (R;US) 
Heat Transfer 
Deposit formation and heat transfer in hydrocarbon rocket 
fuels, 9:43071 (R;US) 
Thermodynamic Properties 
Conversion of thermophysical property data, 9:42581 (R;US) 
PROPELLANTS 


Use of gasimetric, time-to-explosion and isothermal differential 
scanning calorimetry to assess compatibility of double-base 
propellants and epoxy resin systems, 9:44444 (J;NL) 

Critical Temperature 

Use of gasimetric, time-to-explosion and isothermal differential 
scanning calorimetry to assess compatibility of double-base 
propellants and epoxy resin systems, 9:44444 (J;NL) 

PROTACTINIUM 229 
Alpha Decay 
Enhanced E1 transition rates and octupole deformation in 
225 Ac, 9:45083 (J;US) 

PROTECTION 

See SAFETY 
PROTECTION (RADIATION) 

See RADIATION PROTECTION 
PROTEINS 

See also NUCLEOPROTEINS 

Biosynthesis 

Molecular mechanisms of steroid hormone action: an 
examination of relationships between rates of synthesis of 
individual proteins and the generation of metabolic and 
lethal actions of glucocorticoid hormones in lymphoid cells, 
9:44714 (R;US) 

El 

Molecular mechanisms of steroid hormone action: an 
examination of relationships between rates of synthesis of 
individual proteins and the generation of metabolic and 
lethal actions of glucocorticoid hormones in lymphoid cells, 
9:44714 (R;US) 

PROTON BEAMS 
Beam Dynamics 

Beam dynamics in no-load resonators of multisectional proton 

linear accelerator, 9:44280 (RA;UA;In Russian) 
Electron Cooling 

Study on the construction of a combined cooler-synchroton 
ring at the KFA Juelich (COSY study), 9:44325 (R;DE;In 
German) 

PROTON REACTIONS 
Capture 
Proton capture by magnetic monopoles, 9:45019 (J;US) 
Cross Sections 

Medium-energy spallation cross sections. 2. Mo irradiation 

with 800-MeV protons, 9:45073 (J;GB) 
Depolarization 

Polarization observables D/sub NN/, P and A for vector pp 
— vector p7* n at 800 MeV, 9:45040 (R;US) 

Spin rotation parameters D/sub NN/, D/sub SL/, D/sub SS/, 
D/sub LS/, D/sub LL/ and P for vector pd — vector pd 
elastic scattering at 500 and 800 MeV, 9:45042 (R;US) 

Elastic Scattering 

D/sub SS/, D/sub LS/, D/sub LL/ and P for pp elastic 

scattering at 699 and 750 MeV*, 9:45043 (R;US) 
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Spin rotation parameters D/sub NN/, D/sub SL/, D/sub SS/, 
D/sub LS/, D/sub LL/ and P for vector pd — vector pd 
elastic scattering at 500 and 800 MeV, 9:45042 (R;US) 

Fragmentation 

Deexcitation processes in nuclear reactions. Progress report, 

August 1, 1983-July 31, 1984, 9:45065 (R;US) 
Inclusive Interactions 

Degradation of proton momentum through nuclei, 9:45014 

(J;US) 
Particle Production 

First measurement of K/sub NN/ in the reaction vector pp > 
vector dzr* at 800 MeV, 9:45041 (R;US) 

Novel technique for measuring the vector polarization of a 
deuteron, 9:45039 (R;US) 

Nuclear moments and nuclear structure. Annual progress 
report, September 1, 1983-July 31, 1984, 9:45050 (R;US) 

Polarization observables D/sub NN/, P and A for vector pp 
— vector p7r* n at 800 MeV, 9:45040 (R;US) 

Spin Exchange 

First measurement of K/sub NN/ in the reaction vector pp > 
vector dz* at 800 MeV, 9:45041 (R;US) 

Novel technique for measuring the vector polarization of a 
deuteron, 9:45039 (R;US) 

PROTON RECOIL DETECTORS 
Proportional Counters 

Proton-recoil proportional-counter array for neutron-image 

construction, 9:44339 (R;US) 
PROTON-ANTIPROTON INTERACTIONS 
Multiplicity 

Dependence of the average transverse momentum on the 

multiplicities in nucleus-nucleus collisions, 9:45015 (J;US) 
Transverse Momentum 
Dependence of the average transverse momentum on the 
multiplicities in nucleus-nucleus collisions, 9:45015 (J;US) 
PROTON-PROTON INTERACTIONS 
Particle Production 
Production of very massive Higgs bosons, 9:45012 (J;NL) 
PROTONS 
Pair Production 

Observation of the reaction yy->panti pmr* 7~, 9:44985 

(R;DE) 
Stopping Power 

Intermediate energy proton stopping power for hydrogen 
molecules and monoatomic helium gas, 9:45106 (R;US) 

Low-energy proton stopping power of N2, O2 and water 
vapor and deviations from Bragg’s rule, 9:45107 (R;US) 

Study of physical processes for space radiation protection, 
9:45105 (R;US) 

Theoretical model for calculation of molecular stopping 
power, 9:45108 (R;US) 

PROTOPLASTS 
See PLANT CELLS 
PSI RESONANCES 
Hadronic Particle Decay 
Physics with the crystal ball detector, 9:44419 (J;US) 
Radiative Decay 
Physics with the crystal ball detector, 9:44419 (J;US) 
PUBLIC BUILDINGS 
Heat Pumps 
Utilization of solar energy in state-owned buildings in Berlin, 
9:43152 (R;DE;In German) 
Performance 
Utilization of solar energy in state-owned buildings in Berlin, 
9:43152 (R;DE;In German) 
Solar Collectors 
Utilization of solar energy in state-owned buildings in Berlin, 
9:43152 (R;DE;In German) 
Solar Space Heating 
Solar heating device for space heating and domestic water 
heating, combined with a heat pump and a conventional 
heating system for an experimental building (prefabricated 
building), 9:43157 (RA;DE;In German) 
Solar Water Heating 
Solar heating device for space heating and domestic water 
heating, combined with a heat pump and a conventional 
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heating system for an experimental building (prefabricated 
building), 9:43157 (RA;DE;In German) 
PUBLIC UTILITIES 
See also ELECTRIC UTILITIES 
Heating Systems 
Long-range municipal energy planning. Case study of 
Joenkoeping, 9:43751 (R;SE;In Swedish) 
PULMONARY LAVAGE 
See LUNGS 
PULPS 
See SLURRIES 
PULSARS 

Search for young, luminous optical pulsars in extragalactic 

supernova remnants, 9:44880 (J;US) 
Cosmic X-Ray Sources 

Infrared and optical pulsations from HZ hercules and possible 
3.5 second infrared pulsations from IE 2259+ 586, 9:44883 
(J;US) 

Infrared Spectra 

Infrared and optical pulsations from HZ hercules and possible 
3.5 second infrared pulsations from IE 2259+ 586, 9:44883 
G;US) 

Pulsations 

Infrared and optical pulsations from HZ hercules and possible 
3.5 second infrared pulsations from IE 2259+ 586, 9:44883 
(J;US) 

Visible Spectra 

Infrared and optical pulsations from HZ hercules and possible 
3.5 second infrared pulsations from IE 2259+ 586, 9:44883 
(J;US) 

X-Ray Spectra 

Accretion powered X-ray pulsars, 9:44777 (R;US) 

Evidence for variability of the hard X-ray feature in the 
Hercules X-1 energy spectrum, 9:44786 (R;US) 

PULVERIZED FUEL ASH 
See FLY ASH 
PUMPS 
See also VACUUM PUMPS 
Failures 

RELAP/FRAP.-T6 analysis of seized and sheared shaft 

accidents, 9:43441 (J;US) 
Flow Rate 

Method for predicting flow rate in positive displacement 

rotary pumps, 9:42723 (RA;US) 
Mechanical Vibrations 

Expert system for on-line machinery diagnostics. Final report, 

9:43250 (R;US) 
Performance 

Method for predicting flow rate in positive displacement 
rotary pumps, 9:42723 (RA;US) 

User’s guide for the Combustion Engineering-EPRI two-phase 
pump performance DATATRAN data bases. Volume 2. 
Transient tests, 9:43373 (R;US) 

User's guide for the Combustion Engineering-EPRI two-phase 
pump performance DATATRAN data bases. Volume 1. 
Steady-state tests, 9:43372 (R;US) 

Seals 
TRAC-PF1 study of loss of pump seals in a Westinghouse 
PWR, 9:43442 (J;US) 
PUREX PROCESS 
Organic Solvents 
Improved Purex solvent scrubbing methods, 9:42932 (R;US) 
Solvent Extraction 
Solvent extraction in the nuclear industry, 9:42937 (R;US) 
PURITY 
See IMPURITIES 
PWR TYPE REACTORS 
See also BORSSELE REACTOR 
DIABLO CANYON-1 REACTOR 
DIABLO CANYON-2 REACTOR 
MILLSTONE-2 REACTOR 
OCONEE-I REACTOR 
PHILIPPSBURG-2 REACTOR 
SAN ONOFRE-1 REACTOR 
SEABROOK-2 REACTOR 
SIZEWELL-B REACTOR 


THREE MILE ISLAND-2 REACTOR 
WWER TYPE REACTORS 


Beta Dosimetry 
Beta particle measurement and dosimetry at NRC-licensed 
facilities, 9:43235 (R;US) 
Cobalt 
Cobalt release from PWR valves. Final report, 9:43248 (R;US) 
Construction 
Construction and operation of nuclear power plants, 9:43233 
(R;DE;In German) 
Buildings 


An estimation of preexisting LWR containment leakage areas 
for severe accident conditions, 9:43445 (J;US) 

Closeout of IE Bulletin 80-08: examination of containment liner 
penetration welds, 9:43284 (R;US) 

Containment Systems : 

Closeout of IE Bulletin 82-04: deficiencies in primary 

containment electrical penetration assemblies, 9:42285 (R;US) 
Engineered Safety Systems 

Important plant design and operational features for internally 

initiated accident sequences, 9:43420 (R;US) 
Fuel Assemblies 

Evaluation and demonstration of methods for improved 
nuclear fuel utilization. Eighth semi-annual progress report, 
July 1-December 31, 1983, 9:43243 (R;US) 

Hot cell examination of Surry three- and four-cycle 17 x 17 
demonstration fuel. Volume 2. Examination methods and 
data, 9:43244 (R;US) 

Severe fuel damage test 1-1 results, 9:43361 (R;US) 

Fuel Element Clusters 

FEBA - flooding experiments with blocked arrays, 9:43396 
(R;DE) 

Fuel Element Failure 

Fission product release rates measured during in-pile fuel 
damage tests, 9:43360 (R;US) 

Temperature escalation of zircaloy-clad fuel rods and bundles 
under severe fuel damage conditions, 9:43395 (R;DE) 

Fuel Rods 

Hot cell examination of Surry three- and four-cycle 17 x 17 
demonstration fuel. Volume 2. Examination methods and 
data, 9:43244 (R;US) 

Heat Exchangers 

TVA’'s program for in-service inspection of heat exchanger 
tubes and tube supports at nuclear power plants, 9:43236 
(R;US) 

Ice Condensers 
Particle retention in PWR ice compartments, 9:43416 (R;US) 
Loss of Coolant 

Capabilities and diagnostics of the Sandia Pelletron-raster 
system, 9:43411 (R;US) 

COBRA/TRAC large-break LOCA calculations, 9:43443 
(;US) 

Contributions to thermal and fluid dynamic problems in 
nuclear technology, 9:43394 (R;DE;In German) 

Measures for removing hydrogen, 9:43357 (R;DE;In German) 

Probabilistic analyses of failure in reactor coolant piping 
(Double-ended guillotine break), 9:43427 (R;US) 

RELAPS assessment: semiscale natural circulation tests S-NC- 
3, S-NC-4, and S-NC-8, 9:43410 (R;US) 

Severe fuel damage test 1-1 results, 9:43361 (R;US) 

Simple interphase drag model for numerical two-fluid 
modeling of two-phase flow systems, 9:43364 (R;US) 

Subchannel based radiation heat transfer model in COBRA- 
TF, 9:43418 (R;US) 

Loss of Flow 

Thermal/Hydraulic Analysis Research Program. Quarterly 

report, January-March 1984. Volume 1 of 4, 9:43412 (R;US) 
Maximum Credible Accident 

Possibilities of hydrogen removal. Phase 2: Limitation of 
hydrogen effects in hypothetical severe accidents in PWR 
reactors, 9:43355 (R;DE;In German) 

Meltdown 
Uncertainty study of PWR steam explosions, 9:43406 (R;US) 
Operation 

Construction and operation of nuclear power plants, 9:43233 

(R;DE;In German) 





Beta particle measurement and dosimetry at NRC-licensed 
facilities, 9:43235 (R;US) 
Power Losses 
Semiscale power loss experiment S-PL-3 with primary feed 
and bleed plant recovery, 9:43362 (R;US) 
Pressure Vessels 
Trend curve exposure parameter data development and testing, 
9:43234 (R;US) 
Uncertainty study of PWR steam explosions, 9:43406 (R;US) 
Primary Coolant Circuits 
COBRA/TRAC large-break LOCA calculations, 9:43443 
(J;US) 
German standard problem No. 2, 9:43385 (R;DE;In German) 


TRAC-PF1 study of loss of pump seals in a Westinghouse 
PWR, 9:43442 (J;US) 
Reactor Accidents 
An estimation of preexisting LWR containment leakage areas 
for severe accident conditions, 9:43445 (J;US) 
Fission product release rates measured during in-pile fuel 
damage tests, 9:43360 (R;US) 
Important plant design and operational features for internally 
initiated accident sequences, 9:43420 (R;US) 
Particle retention in PWR ice compartments, 9:43416 (R;US) 
Precursors to potential severe core damage accidents: 1980- 
1981, 9:43409 (R;US) 
Program on containment penetration leakage, 9:43421 (R;US) 
Reactor Components 
Contributions to thermal and fluid dynamic problems in 
nuclear technology, 9:43394 (R;DE;In German) 
Important plant design and operational features for internally 
initiated accident sequences, 9:43420 (R;US) 
Reactor Cooling Systems 
Comparison and evaluation of flexible and stiff piping systems, 
9:43238 (BA;NL) 
Reactor Cores 
In-core coolant velocity measurements in a pressurized water 
reactor using temperature-neutron noise cross correlation, 
9:43242 (R;US) 
Stochastic model to monitor mechanical vibrations in 
pressurized water reactors, 9:43241 (R;US) 
Reactor Instrumentation 
Limitations of detecting inadequate core cooling with core exit 
thermocouples, 9:43440 (J;US) 
Reactor Materials 
Capabilities and diagnostics of the Sandia Pelletron-raster 
system, 9:43411 (R;US) 
Trend curve exposure parameter data development and testing, 
9:43234 (R;US) 
Reactor Noise 
In-core coolant velocity measurements in a pressurized water 
reactor using temperature-neutron noise cross correlation, 
9:43242 (R;US) 
Reactor Safety 
Possibilities of hydrogen removal. Phase 2: Limitation of 
hydrogen effects in hypothetical severe accidents in PWR 
reactors, 9:43355 (R;DE;In German) 
Study in irradiation embrittlement of nuclear pressure vessel 
steels - report on SA805, C13 steel, 9:43398 (R;GB) 
Temperature escalation of zircaloy-clad fuel rods and bundles 
under severe fuel damage conditions, 9:43395 (R;DE) 
Reactor Safety Experiments 
Temperature escalation in PWR fuel rod simulator bundles due 
to the zircaloy/steam reaction: Test ESBU-1, 9:43392 
(R;DE) 
Rod Bundles 
Temperature escalation in PWR fuel rod simulator bundles due 
to the zircaloy/steam reaction: Test ESBU-1, 9:43392 
(R;DE) 
Spent Fuel Elements 
High burnup PWR ramp test program. Sixth semi-annual 
progress report, April 1, 1983-September 30, 1983, 9:43245 
(R;US) 
Steam Generators 
ATHOS: a computer program for thermal-hydraulic analysis of 
steam generators. Volume 4. Applications, 9:43247 (R;US) ‘- 
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Steam generator group project round robin plans and 
objectives, 9:43251 (R;US) 
Thermal/Hydraulic Analysis Research Program. Quarterly 
report, January-March 1984. Volume 1 of 4, 9:43412 (R;US) 
Transients 
Automatic controllers in TRAC-PF1/MOD1, 9:43431 (J;US) 
PWR plant transient analyses using TRAC-PF1, 9:43397 
(R;US) 
Valves 
Cobalt release from PWR valves. Final report, 9:43248 (R;US) 
Ventilation Systems 
Investigations on the retention of I-131 by an iodine filter of a 
pressurized water reactor, 9:43240 (R;DE;In German) 
PYRENE 
Hydrogenation 
The kinetics of catalytic hydrogenation of pyrene-implications 
for direct coal liquefaction processing, 9:42624 (J;US) 
PYRIDINE 
Solvent Properties 
Reactions governing coal solubilization. Fourth quarterly 
progress report, May 15, 1984-July 15, 1984, 9:42591 (R;US) 
PYRIDINES 
See also BIPYRIDINES 


PYRIDINE 
QUINOLINES 


Reaction Heat 
Reaction calorimetry for coal chemistry and catalysis. Annual 
report, August 1, 1983-July 30, 1984, 9:42636 (R;US) 


Catalytic Effects 
Characterization of artifacts produced from tetralin donor 
vehicle under coal liquefaction conditions, 9:42617 (J;US) 
PYRITES 
See PYRITE 
PYROCHEMICAL REPROCESSING 
Proposed pyrometallurgical process for rapid recycle of 
discharged fuel materials from the integral fast reactor 
(Metal fuel), 9:43268 (R;US) 
PYROLYSIS 
Chemical Reaction Kinetics 
Flash pyrolysis of coal in reactive and non-reactive gaseous 
environments, 9:42629 (J;US) 
Controlled Atmospheres 
Flash pyrolysis of coal in reactive and non-reactive gaseous 
environments, 9:42629 (J;US) 
Economic Analysis 
Diesel fuels from minimally processed coal pyrolysis liquids: 
exploratory investigations, 9:42562 (R;US) 
Parametric Analysis 
Flash pyrolysis of coal in reactive and non-reactive gaseous 
environments, 9:42629 (J;US) 
PYROLYSIS PRODUCTS 
See also PYROLYTIC GASES 
PYROLYTIC OILS 
Chemical Analysis 
Studies of the rapid pyrolysis of sweet gum hardwood, 9:43067 
(R;US) 
PYROLYTIC GASES 
Gas Chromatography 
Flash pyrolysis of coal in reactive and non-reactive gaseous 
environments, 9:42629 (J;US) 
PYROLYTIC OILS 
Gas Chromatography 
Flash pyrolysis of coal in reactive and non-reactive gaseous 
environments, 9:42629 (J;US) 
Infrared Spectra 
Flash pyrolysis of coal in reactive and non-reactive gaseous 
environments, 9:42629 (J;US) 
Liquid Column Chromatography 
Flash pyrolysis of coal in reactive and non-reactive gaseous 
environments, 9:42629 (J;US) 
Mass Spectroscopy 
Flash pyrolysis of coal in reactive and non-reactive gaseous 
environments, 9:42629 (J;US) 
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PYRRHOTITE 
Chemical Reactions 
In-situ study under direct coal liquefaction conditions of the 
surface interaction between iron sulfides and selected 
number of model compounds, 9:42628 (J;US) 


Kinetic study of the oxidation of complex nickeliferous sulfide 

ore in aqueous ferric sulfate (Pentlandite), 9:44036 (R;US) 
Surface Properties 

In-situ study under direct coal liquefaction conditions of the 
surface interaction between iron sulfides and selected 
number of model compounds, 9:42628 (J;US) 

2-PYRROLIDINECARBOXYLIC ACID 
See PROLINE 


Q ENHANCEMENT 
See Q RESONANCES 
Q RESONANCES 
Rest Mass 
Detection of the F meson production in the e* e~ -annihilation 
at a c.m. energy at 4.4 GeV, 9:44979 (R;DE;In German) 
QUANTUM CHROMODYNAMICS 
Nuclear chromodynamics: applications of QCD to relativistic 
multiquark systems, 9:45095 (R;US) 
Deep Inelastic Scattering 
Realistic calculation of observables of the deep inelastic muon- 
proton scattering in perturbative quantum chromodynamics, 
9:45010 (R;DE;In German) 
Glueballs 
Glueball spectroscopy from strong coupling expansions in 
Hamiltonian lattice QCD, 9:45004 (R;DE) 
Lattice Field Theory 
Evidence for improved scaling of SU(2) gauge theory on a 
body-centered hypercubic lattice, 9:45035 (J;US) 
Rest Mass 
Meson and baryon masses for light Kogut-Susskind quarks on a 
large lattice . Pt. 2, 9:45006 (R;DE) 
Testing 
Internal spin structure of the nucleon, 9:45003 (J;US) 
QUANTUM ELECTRONICS 
Research Programs 
Project objectives and progress at the Research Laboratory of 
Electronics, 9:45144 (R;US) 
QUANTUM FIELD THEORY 
See also LATTICE FIELD THEORY 
QUANTUM CHROMODYNAMICS 
Riemann Space 
Quantum field theory in gravitational background, 9:45025 


Comment on "Contractive states and the standard quantum 
limit for monitoring free-mass positions”, 9:45152 (J;US) 
Many-Body Problem 
Quantum theory of nonequilibrium processes, 1, 9:45153 (J;US) 
QUARK CONFINEMENT 
See BAG MODEL 
QUARK MATERIAL 
See QUARK MATTER 
QUARK MATTER 
Classical Mechanics 
Classical behavior in high temperature chromodynamics, 
9:45085 (R;US) 
QUARK MODEL 
See also BAG MODEL 
Distribution Functions 
Deep-inelastic e-p scattering and distribution functions for 
polarized protons, 9:45000 (J;US) 
QUARK PLASMA 
See QUARK MATTER 
QUARK SEA 
See QUARK MATTER 


QUARK-GLUON PLASMA 
See QUARK MATTER 
QUARKONIUM 
A hypothetical bound state of quark and antiquark. 
See also CHARMONIUM 
Giant Resonance 
Iota a giant quarkonium resonance, 9:45016 (J;NL) 
QUARKS 
Particle Production 
Search for charge-(4/3)e particles produced in e* e~ 
annihilations, 9:45001 (J;US) 
QUARTZ 
Radiation Hardening 
Some new results on irradiation characteristics of synthetic 
quartz crystals and their application to radiation hardening, 
9:43975 (R;US) 
QUASARS 


Luminosity calibration of low redshift quasars, 9:44839 (R;US) 


Radio astronomy, 9:44773 (R:US) 


Spectrophotometry of 2 complete samples of flat radio 
spectrum quasars, 9:44829 (R;US) 
Visible Spectra 
Optical characteristics of young quasars as sources of the 
cosmic X-ray background, 9:44873 (R;US) 
QUEENSLAND 
Coal Deposits 
Hydrogeological studies and their significance in the Rangal 
coal measures, Curragh, Central Bowen Basin, Queensland, 
9:42664 (R;AU) 
Hydrolegy 
Hydrogeological studies and their significance in the Rangal 
coal measures, Curragh, Central Bowen Basin, Queensland, 
9:42664 (R;AU) 
Surface Mining 
Hydrogeological studies and their significance in the Rangal 
coal measures, Curragh, Central Bowen Basin, Queensland, 
9:42664 (R;AU) 
QUINOLINES 
Hydrogenation 
New catalysts for coal liquid upgrading. Final technical report, 
9:42584 (R;US) 
Solvent Properties 
Fischer-Tropsch synthesis in slurry reactor systems. Quarterly 
report, May 1, 1984-July 31, 1984, 9:43068 (R;US) 


RA-2 REACTOR 


An analysis of the yield and quench mechanism of the 
Argentine accident of September 23, 1983, 9:43446 (J;US) 
Radiation Accidents 
An analysis of the yield and quench mechanism of the 
Argentine accident of September 23, 1983, 9:43446 (J;US) 
Reactor Cores 
An analysis of the yield and quench mechanism of the 
Argentine accident of September 23, 1983, 9:43446 (J;US) 
RADAR 
Identification Systems 
Combining pole and ramp-based techniques for target 
identification, 9:44436 (R;US) 
RADIATION ACCIDENTS 
Emergency preparedness source term development for the 
Office of Nuclear Material Safety and Safeguards-Licensed 
Facilities, 9:43007 (R;US) 


The 1963 Livermore criticality accident revisited, 9:43444 
G;US) 





RADIATION ACCIDENTS 
Data Compilation 


Data 


Compilation 
Report to Congress on abnormal occurrences, January-March 
1984, 9:43399 (R;US) 
Plans 


Establishing a radiation accident response plan with a local 
community hospital, 9:45132 (J;US) 


The 1963 Livermore criticality accident revisited, 9:43444 


Criticality accident experience: Heterogenous water-moderated 
systems, 9:43447 (J;US) 
RADIATION BELTS 
Space Vehicles 
Enhanced radiation belts and systems implications workshop, 
9:44898 (R;US) 
RADIATION BURDEN 
See RADIATION DOSES 
RADIATION CHEMISTRY 
Research Programs 
Chemistry and Materials Division. Progress report, April 1, 
1982-June 30, 1982, 9:45267 (R;CA) 
Chemistry and Materials Division progress report, January 1, 
1983-June 30, 1983, 9:45268 (R;CA) 
Progress report, Chemistry and Materials Division: 1982 
October 1-December 31, 9:45134 (R;CA) 
RADIATION DAMAGE (BIOLOGICAL) 
See RADIATION INJURIES 
RADIATION DAMAGE (NONBIOLOGIC) 
See RADIATION EFFECTS 
RADIATION DETECTION 


See also CHARGED PARTICLE DETECTION 
FISSION FRAGMENT DETECTION 
GAMMA DETECTION 
NEUTRON DETECTION 


Spectra Unfolding 
Initial spectrum reconstruction taking into account the 
apparatus function of a detector, 9:44369 (R;SU;In Russian) 
RADIATION DETECTION AND RANGE 
See RADAR 
RADIATION DETECTORS 


See also EMANOMETERS 
GEIGER-MUELLER COUNTERS 
IONIZATION CHAMBERS 
POSITION SENSITIVE DETECTORS 
RADIOMETERS 
SCINTILLATION COUNTERS 
SEMICONDUCTOR DETECTORS 
STREAK CAMERAS 


Research Programs 
Development and applications of photosensitive device systems 
to studies of biological and organic materials. Progress 
report, 9:44594 (R;US) 
Magnets 


Refrigeration tests of the cryogenic system and solenoid for the 
Fermilab Collider Detector, 9:44294 (R;JP) 
Timing Properties 
Time response of electronic integrating WL monitors, 9:44333 


The probability that a specified cancer and a specific radiation 

exposure are causally related, 9:43024 (J;US) 
Calculation Methods 

Emergency dose assessment procedures for atmospheric 
releases of radioactivity - technical bases, 9:43424 (R;US) 

Emergency dose assessment procedures for liquid releases of 
radioactivity from TVA nuclear power plants, 9:43426 
(R;US) 

Emergency dose assessment procedures for atmospheric 
releases of radioactivity - technical bases. Appendix, code 
listings, 9:43425 (R;US) 

Emergency dose assessment procedures for atmospheric 
releases of radioactivity from TVA nuclear power plants, 
9:43423 (R;US) 

Calibration Standards 

Intercomparison of Australian and overseas exposure standards 

in 1977 and 1979, 9:44337 (R;AU) 
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RADIATION DOSIMETRY 
See DOSIMETRY 
RADIATION EFFECTS 
See also BIOLOGICAL RADIATION EFFECTS 
Research Programs 
Chemistry and Materials Division. Progress report, April 1, 
1982-June 30, 1982, 9:45267 (R;CA) 
Chemistry and Materials Division progress report, January 1, 
1983-June 30, 1983, 9:45268 (R;CA) 
Chemistry and Materials Division progress report, July 1- 
December 31, 1983, 9:45269 (R;CA) 
RADIATION EXPOSURE (DOSES) 
See RADIATION DOSES 
RADIATION HAZARDS 
Dose Limits 
Criteria for a De Minimis level, 9:44706 (J;US) 
Mathematical Models 
Problems in estimating lifetime cancer risks due to low-level 
exposure to radiation, 9:44698 (R;US) 
Risk Assessment 
Problems in estimating lifetime cancer risks due to low-level 
exposure to radiation, 9:44698 (R;US) 
RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION INJURIES 
Biological Indicators 
Availability and problems of biological indicators for radiation 
injury, 9:44686 (RA;AT) 
RADIATION MONITORING 
Research Programs 
Progress report, Health Sciences Division: 1982 July 1- 
September 30, 9:45114 (R;CA) 
RADIATION MONITORS 


See also EXPOSURE RATEMETERS 
NEUTRON MONITORS 


Technology Assessment 
Smarter radiation monitors for safeguards and security, 9:43040 
(J;US) 
Vehicle SNM monitors: Results of an evaluation, 9:43030 
(J;US) 
RADIATION PROTECTION 
Dosimetry 
Dosimetry - protection or exhibit. The trends in handling the 
regulations of radiation protection, 9:45119 (RA;AT) 
Education 
Radiation and environmental protection training courses at the 
Radiation Protection Institute of the Austrian Research 
Center Seibersdorf, 9:44454 (RA;AT) 
Legal Aspects 
Dosimetry - protection or exhibit. The trends in handling the 
regulations of radiation protection, 9:45119 (RA;AT) 
Measuring Instruments 
Recent developments and trends in radiation protection 
instrumentation, 9:44361 (RA;AT) 
Meetings 
11. Regional congress of IRPA. Austrian - Hungarian - 
Yugoslavian radiation protection meeting. Recent 
developments and new trends in radiation protection, 
9:44678 (R;AT) 
Texas A and M University student/professional nuclear science 
and engineering conference, 9:43300 (R;US) 
Personnel 
Whence radiation protection personnel?, 9:43540 (J;US) 
Recommendations 
Recent recommendations on radiological protection standards 
in Israel, 9:44529 (RA;AT) 
Research Programs 
Progress report, Health Sciences Division: 1982 July 1- 
September 30, 9:45114 (R;CA) 
Safety Standards 
New IAEA's basic safety standards and their implications for 
optimizing radiation protection, 9:44528 (RA;AT) 
Standards 
Criteria for a De Minimis level, 9:44706 (J;US) 
RADIATION SAFETY 
See RADIATION PROTECTION 
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RADIATION SOURCES 
For cosmic sources of radiation see also COSMIC GAMMA 
SOURCES, COSMIC RADIO SOURCES, and COSMIC X- 
RAY SOURCES. 


See also GAMMA SOURCES 
SYNCHROTRON RADIATION SOURCES 
X-RAY SOURCES 


Radiation Accidents 
Emergency preparedness source term development for the 
Office of Nuclear Material Safety and Safeguards-Licensed 
Facilities, 9:43007 (R;US) 
RADIATION TRANSPORT 
Mathematical Models 
Transport effects of synchrotron radiation in deuterium-fueled 
tokamaks, 9:45257 (J;US) 
RADICALS 
Not to be used for compound descriptions. 


See also HYDROPEROXY RADICALS 
HYDROXYL RADICALS 
METHYLENE RADICALS 
SUPEROXIDE RADICALS 
VINYLIDENE RADICALS 


Chain Reactions 
Radical initiation and phenol inhibition in the thermal, free 
radical decomposition of 1,3-diphenylpropane, dibenzylether 
and phenethylphenylether. Coal Liquefaction model studies, 
9:42623 (J;US) 
Reactions 


The ortho-allylbenzyl radical: A sensitive procedure for the 
assessment of hydrogen donor solvent reactivity, 9:42621 
(J;US) 

RADIO GALAXIES 
Galaxy Nuclei 

Gamma-ray spectrum of Centaurus A: a high-resolution 

observation between 70 keV and 8 MeV, 9:44784 (R;US) 
Gamma Spectra 

Gamma-ray spectrum of Centaurus A: a high-resolution 

observation between 70 keV and 8 MeV, 9:44784 (R;US) 
RADIOACTIVE AEROSOLS 
Aerosol Monitoring 

Comparison of aerosol monitoring devices using 

microprocessors to bandfilter system, 9:44515 (RA;AT) 
Long-Range Transport 

Community Radiation Monitoring Program. Annual report, 

December 1, 1982-March 31, 1984, 9:44503 (R;US) 
Measuring Methods 

Application of a screen diffusion battery to measurements of 

ultrafine ambient radioaerosol, 9:44508 (RA;AT) 
Radiation Monitoring 
Fission-nuclide concentrations of ambient aerosol separated by 
size, 9:44510 (RA;AT) 
RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE CLOUDS 
Mathematical Models 


Air-ground correction factor for gamma radioactive clouds, 
9:44507 (RA;AT) 
RADIOACTIVE EFFLUENTS 
Chemical Composition 
In situ spectrometric measurement of noble gas radionuclides, 
9:44524 (J;US) 
Diffusion 
Dispersion of radwaste from the proposed Erie Nuclear Power 
Station, 9:44574 (R;US) 
Environmental Transport 
Radioactive airborne releases from burning contaminated 
combustibles, 9:43448 (J;US) 
Radioecological Concentration 
Results of research and development work of the Department 
of Applied Systems Analysis in 1982, 9:45274 (R;DE;In 
German) 
Risk Assessment 
Dispersion of radwaste from the proposed Erie Nuclear Power 
Station, 9:44574 (R;US) 
RADIOACTIVE GASEOUS WASTES 


See GASEOUS WASTES 
RADIOACTIVE WASTES 


' RADIOACTIVE PARTICULATES 
See PARTICLES 


RADIOACTIVE AEROSOLS 
RADIOACTIVE TRACERS 


See RADIOPHARMACEUTICALS 
TRACER TECHNIQUES 


RADIOACTIVE WASTE DISPOSAL 
Capsules 

Migration model for the near field. Final report, 9:42974 

(R;SE) 
Demonstration Programs 

Large-scale demonstration of disposal of decontaminated salt as 
saltstone. Part I. ion, loading, and capping of 
lysimeters, 9:42959 (R;US) 

Heat Transfer 

Final improvement of computer codes to study temperature 
determination (High-level radioactive wastes in salt 
deposits), 9:42961 (R;LU;In German) 

High-Level Radioactive Wastes 

Final improvement of computer codes to study temperature 
determination (High-level radioactive wastes in salt 
deposits), 9:42961 (R;LU;In German) 

Programs and schedules for TVO’s nuclear waste management, 
9:42982 (R;FI;In Finnish) 

Subseabed Disposal Program chemical response studies. 
Annual report, October 1981-September 1982, 9:42971 
(R;US) 

Summary of national and international fuel cycle and 
ratinnctive waste management programs, 1984, 9:42969 


Alternatives in the management of low and intermediate level 
reactor wastes at Olkiluoto power plant, 9:42981 (R;FI;In 
Finnish) 

Sorption of strontium, cesium, nickel, iodine and carbon in 
crushed rock-betonite aggregates, 9:42983 (R;FI;In Finnish) 

Legislation 

Repository development schedule and decision process, 

9:42984 (J;US) 
Low-Level Radioactive Wastes 

Alternatives in the management of low and intermediate level 
reactor wastes at Olkiluoto power plant, 9:42981 (R;FI;In 
Finnish) 

Central Waste Disposal Facility for low-level radioactive 
waste, Oak Ridge Reservation, Oak Ridge, Tennessee. Draft 
Environmental Impact Statement, 9:42990 (R;US) 

Large-scale demonstration of disposal of decontaminated salt as 
saltstone. Part I. Construction, loading, and capping of 
lysimeters, 9:42959 (R;US) 

Sorption of strontium, cesium, nickel, iodine and carbon in 
crushed rock-betonite aggregates, 9:42983 (R;FI;In Finnish) 

Summary of national and international fuel cycle and 
radioactive waste management programs, 1984, 9:42969 
(R;US) 

Marine Disposal 

Geochemistry of the near surface sediments of the Nares 
Abyssal Plain, 9:42964 (R;GB) 

Status report on geochemical field results from Atlantic study 
sites, 9:42965 (R;GB) 

Radionuclide 

Migration model for the near field. Final report, 9:42974 
(R;SE) 

Preliminary upper-bound consequence analysis for a waste 
repository at Yucca Mountain, Nevada, 9:42995 (R;US) 

Sorption of strontium, cesium, nickel, iodine and carbon in 
concrete, 9:43984 (R;FI) 

Research Programs 

Subseabed Disposal Program chemical response studies. 
Annual report, October 1981-September 1982, 9:42971 
(R;US) 

Risk Assessment 

Unrestricted disposal of minimal activity levels of radioactive 

wastes: exposure and risk calculations, 9:43008 (R;US) 
Site Selection 

Repository development schedule and decision process, 

9:42984 (J;US) 
Site Surveys 

Model calculation of the groundwater flow at Finnsjoen, 

Fjaellveden, Gideaa and Kamlunge, 9:42976 (R;SE) 





Underground Disposal 


Underground Disposal 

Alternatives in the management of low and intermediate level 
reactor wastes at Olkiluoto power plant, 9:42981 (R;FI;In 
Finnish) ; 

Final improvement of computer codes to study temperature 
determination (High-level radioactive wastes in salt 
deposits), 9:42961 (R;LU;In German) 

Model calculation of the groundwater flow at Finnsjoen, 
Fjaellveden, Gideaa and Kamlunge, 9:42976 (R;SE) 

Redox conditions in groundwaters from Svartboberget, 
Gideaa, Fjaellveden and Kamlunge, 9:42975 (R;SE) 

RADIOACTIVE WASTE FACILITIES 
Decision Making 

Repository development schedule and decision process, 

9:42984 (J;US) 
Environmental Impacts 

Central Waste Disposal Facility for low-level radioactive 
waste, Oak Ridge Reservation, Oak Ridge, Tennessee. Draft 
Environmental Impact Statement, 9:42990 (R;US) 

RADIOACTIVE WASTE MANAGEMENT 
Bibliographies 
Radioactive waste management in Canada. AECL publications 
and other literature, 9:42950 (R;CA) 
Compact Commissions 
Commission option documents: draft summary, 9:42955 (R;US) 
Implementation 

Radioactive waste management. Volume 1. Proceedings Series, 

9:42978 (R;AT;In several languages) 
Meetings 

Radioactive waste management. Volume 1. Proceedings Series, 

9:42978 (R;AT;In several languages) 
RADIOACTIVE WASTE PROCESSING 
Alpha-Bearing Wastes 

Development of quality assurance and performance testing for 

the Process Experimental Pilot Plant, 9:42967 (R;US) 
High-Level Radioactive Wastes 

Summary of national and international fuel cycle and 
radioactive waste management programs, 1984, 9:42969 
(R;US) 

Solidification 
Development of quality assurance and performance testing for 
the Process Experimental Pilot Plant, 9:42967 (R;US) 
RADIOACTIVE WASTE STORAGE 
See also MONITORED RETRIEVABLE STORAGE 
Boreholes 

In situ study of borehole stability: development and testing of a 

standard convergence probe, 9:42962 (R;LU;In German) 
Containers 

Compatibility of materials for pressurized cylinders with 
unpurified rubidium, 9:44140 (R;DE;In German) 

Some important characteristics of concrete containers in 
radioactive waste package, 9:42963 (RA;AT) 

Engineering Geology 
Fluids in salt, 9:42985 (J;US) 
Environmental Impacts 

Long-term management of the existing radioactive wastes and 
residues at the Niagara Falls Storage Site. Draft 
Environmental Impact Statement, 9:42989 (R;US) 

High-Level Radioactive Wastes 

In situ study of borehole stability: development and testing of a 

standard convergence probe, 9:42962 (R;LU;In German) 
Intermediate-Level Radioactive Wastes 

Alternatives in the management of low and intermediate level 
reactor wastes at Olkiluoto power plant, 9:42981 (R;FI;In 
Finnish) 

Low-Level Radioactive Wastes 

Alternatives in the management of low and intermediate level 
reactor wastes at Olkiluoto power plant, 9:42981 (R;FI;In 
Finnish) 

Plutonium 

Results of research and development work of the Department 
of Applied Systems Analysis in 1982, 9:45274 (R;DE;In 
German) 

Salt Deposits 

Fluids in salt, 9:42985 (J;US) 

In situ study of borehole stability: development and testing of a 
standard convergence probe,.9:42962 (R;LU;In German) 
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Underground Storage 
Alternatives in the management of low and intermediate level 
reactor wastes at Olkiluoto power plant, 9:42981 (R;FI;In 
Finnish) 
Well Logging Equipment 
In situ study of borehole stability: development and testing of a 
standard convergence probe, 9:42962 (R;LU;In German) 
RADIOACTIVE WASTES 


See also ALPHA-BEARING WASTES 
HIGH-LEVEL RADIOACTIVE WASTES 
LOW-LEVEL RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 


Radiation Accidents 
Emergency preparedness source term development for the 
Office of Nuclear Material Safety and Safeguards-Licensed 
Facilities, 9:43007 (R;US) 
Recommendations 
Classification of scrap material from nuclear power plants as 
acceptable for recirculation, 9:42977 (R;SE) 
Regulations 
Classification of scrap material from nuclear power plants as 
acceptable for recirculation, 9:42977 (R;SE) 
RADIOAPPLICATORS 
See RADIATION SOURCES 
RADIOASSAY 
Performance Testing 
Assay system to measure crate-size bulk transuranic waste, 
9:42988 (J;US) 
Test and evaluation of a high-sensitivity assay system for bulk 
transuranic waste, 9:42986 (J;US) 
RADIOAUTOGRAPHY 
See AUTORADIOGRAPHY 
RADIOBIOLOGICAL EFFECTS 
See BIOLOGICAL RADIATION EFFECTS 
RADIOCARBON DATING 
See CARBON 14 
RADIOCHEMISTRY 
Research Programs 
Progress report, Chemistry and Materials Division: 1982 July 
1-September 30, 9:45133 (R;CA) 
RADIODIAGNOSIS (RADIONUCLIDES) 
See NUCLEAR MEDICINE 
RADIOGRAPHY (AUTO) 
See AUTORADIOGRAPHY 
RADIOGRAPHY (INDUSTRIAL) 
See INDUSTRIAL RADIOGRAPHY 
RADIOISOTOPE BATTERIES 
Impact Tests 
Space nuclear safety program. Progress report, January 1984, 
9:43063 (R;US) 
RADIOISOTOPE HEAT SOURCES 
Encapsulation 
Savannah River Laboratory isotopic power and heat sources. 
Monthly report, February 1966, 9:43061 (R;US) 
RADIOISOTOPE MIGRATION 
See RADIONUCLIDE MIGRATION 
RADIOISOTOPE-LABELLED DRUGS 
See RADIOPHARMACEUTICALS 
RADIOISOTOPES 


See also NEUTRON-DEFICIENT ISOTOPES 
NEUTRON-RICH ISOTOPES 


Biological Accumulation 
Marine plankton as an indicator of low-level radionuclide 
contamination in the Southern Ocean, 9:44576 (R;US) 
Excretion 
Composite treatment for reducing radionuclide retention in 
rats, 9:44673 (RA;AT) 
Sorption 
Sorption of radionuclides from spent fuel in crystalline rocks, 
9:42980 (R;FI;In Finnish) 
Sorption of strontium, cesium, nickel, iodine and carbon in 
crushed rock-betonite aggregates, 9:42983 (R;FI;In Finnish) 
RADIOLOGICAL PERSONNEL 
Personnel Monitoring 
Dose burden of strontium-90 of people working with ionization 
radiations, 9:44661 (RA;CS) 
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RADIOLOGICAL PROTECTION 
See RADIATION PROTECTION 
RADIOLOGY 
For the use of radiant energy in medicine. 
See also RADIOTHERAPY 
Measuring Instruments 
Outlook on development and trend of microprocessor based 
radiological instrumentation, 9:44430 (RA;AT) 
RADIOMETERS 
Noise 
Submillimeter detector operation of granular superconducting 
NDN films, 9:44178 (J;US) 
Sensitivity 
Submillimeter detector operation of granular superconducting 
NDN films, 9:44178 (J;US) 
Superconducting Films 
Submillimeter detector operation of granular superconducting 
NbN films, 9:44178 (J;US) 
RADIONUCLIDE MIGRATION 
In environment. 
Computerized Simulation 
Preliminary upper-bound consequence analysis for a waste 
repository at Yucca Mountain, Nevada, 9:42995 (R;US) 
Mathematical Models 
Analysis of Operation UPSHOT-KNOTHOLE nuclear test 
NANCY radiological and meteorological data, 9:44450 
(R;US) 
Dispersion of radwaste from the proposed Erie Nuclear Power 
Station, 9:44574 (R;US) 
Estimating radionuclide air concentrations near buildings: A 
screening approach, 9:44525 (J;US) 
Research Programs 
Progress report, Health Sciences Division: 1982 July 1- 
September 30, 9:45114 (R;CA) 
Progress report, Health Sciences Division: 1982 October 1- 
December 31, 9:45115 (R;CA) 
RADIONUCLIDE TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPHARMACEUTICALS 
Biological Localization 
Nuclear medicine progress report for quarter ending March 31, 
1984, 9:44694 (R;US) 
Radiation Accidents 
Emergency preparedness source term development for the 
Office of Nuclear Material Safety and Safeguards-Licensed 
Facilities, 9:43007 (R;US) 
RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY 
Eight year’s experience with routine high dose, low fraction 
radiotherapy, 9:44630 (RA;CS) 
Planning 
Irradiation planning in single high-dose irradiation of upper 
and lower body half, 9:44629 (RA;CS;In German) 
RADIOWAVE RADIATION 
See also SOLAR RADIO BURSTS 
Excitation 
RF current drive in tokamak parametrically turbulent plasmas, 
9:45227 (BA;GB) 
RADIUM 
Radiochemical Analysis 
Uranium Mill Tailings Remedial Action Program. Partial 
radiological survey of Shiprock vicinity property SH14 
Shiprock, New Mexico, October-November 1982, 9:43003 
(R;US) 
RADIUM 225 
Beta-Minus Decay 
Enhanced E1 transition rates and octupole deformation in 
: 225 Ac, 9:45083 (J;US) 
RADIUM D 
See LEAD 210 
RADIUM F 
See POLONIUM 210 
RADIUM G 
See LEAD 206 


RADON 
Pollution Sources 
Transport of radon from soil into residences, 9:44520 (R;US) 
Radiation 


Monitoring 

Case study of radon daughters product concentrations in a 
dwelling, 9:44516 (RA;AT) 

Simple field method for measuring radon daughter- and thoron 
daughter working levels in air of dwelling rooms, 9:44513 
(RA;AT) 

Concentration 

Effect of local geology on indoor radon levels: a case study, 

9:44477 (R;US) 
RADON 220 
Radiation Monitoring 

Simple field method for measuring radon daughter- and thoron 
daughter working levels in air of dwelling rooms, 9:44513 
(RA;AT) 

RADON MONITORS 
See EMANOMETERS 
RAILGUN ACCELERATORS 


Method of accurizing rail guns, 9:44141 (R;US) 
Switches 
Magnetic and photoconductive repetitive rail-gun opening 
switches, 9:44233 (R;US) 
RAILROAD CARS 
Wheels 


Development and testing of noise reducing elements fitted to 
the bogies of urban railroad cars, 9:43660 (RA;DE;In 
German) 

RAILWAYS 
Automation 

H-Bahn-demonstration plant Dortmund operating control 
systems, 9:43663 (RA;DE;In German) 

PUSH-project Hamburg, components of automation, operation, 
9:43652 (RA;DE;In German) 

Railway test system Berlin, first operational experiences with 
the automatic underground railway on the demonstration 
line, 9:43653 (RA;DE;In German) 

Control Systems 

Concept for monitoring and guidance of the operating control 
system of the M-Bahn-system, 9:43665 (RA;DE;In German) 

Demonstration facility Berlin, adaption of the automatic 
control system ‘SELTRAC’ in view of operational and legal 
aspects for the demonstration project ‘Underground train no. 
4’, 9:43654 (RA;DE;In German) 

H-Bahn-demonstration plant Dortmund operating control 
systems, 9:43663 (RA;DE;In German) 


Development of a sound proofing rail fastening element and 
performance testing in laboratory and practical operation, 
9:43659 (RA;DE;In German) 

Damping 

Development of a sound proofing rail fastening element and 
performance testing in laboratory and practical operation, 
9:43659 (RA;DE;In German) 

Demonstration Plants 

H-Bahn-construction of the railroad, the station building and 
the service hall for the demonstration plant Dortmund, 
9:43609 (RA;DE;In German) 

Demonstration Programs 

Railway test system Berlin, first operational experiences with 
the automatic underground railway on the demonstration 
line, 9:43653 (RA;DE;In German) 

Fasteners 

Development of a sound proofing rail fastening element and 
performance testing in laboratory and practical operation, 
9:43659 (RA;DE;In German) 

Fire Prevention 

Fire protection in tunnel trafic problems and possibilities for 
railroad cars in the personnel transportation sector, 9:44226 
(RA;DE;In German) 

Mechanical Vibrations 

Results of the research programme or ‘noise and vibration 
reduction for urban railway systems’ and their application in 
practical operation, 9:43706 (RA;DE;In German) 





Monitoring 


Monitoring 
Concept for monitoring and guidance of the operating control 
system of the M-Bahn-system, 9:43665 (RA;DE;In German) 
Noise Pollution Abatement 
Development of a sound proofing rail fastening element and 
performance testing in laboratory and practical operation, 
9:43659 (RA;DE;In German) 
Results of the research programme on ‘noise and vibration 
reduction for urban railway systems’ and their application in 
practical operation, 9:43706 (RA;DE;In German) 


H-Bahn-demonstration plant Dortmund operating control 

systems, 9:43663 (RA;DE;In German) 
Performance Testing 

Railway test system Berlin, first operational experiences with 
the automatic underground railway on the demonstration 
line, 9:43653 (RA;DE;In German) 

Results of the long-term technical testing of the M-Bahn- 
system and state of performance for operation in public 
transit service, 9:43664 (RA;DE;In German) 

Technical and practical demonstration M-Bahn Berlin, 9:43666 
(RA;DE;In German) 

Safety 

Concept for monitoring and guidance of the operating control 
system of the M-Bahn-system, 9:43665 (RA;DE;In German) 

Fire protection in tunnel trafic problems and possibilities for 
railroad cars in the personnel transportation sector, 9:44226 
(RA;DE;In German) 

PUSH-project Hamburg, components of automation, operation, 
9:43652 (RA;DE;In German) 

Safety Engineering 

Results of the long-term technical testing of the M-Bahn- 
system and state of performance for operation in public 
transit service, 9:43664 (RA;DE;In German) 

Systems Analysis 
Concept for monitoring and guidance of the operating control 

system of the M-Bahn-system, 9:43665 (RA;DE;In German) 

Technology Assessment 
International symposium on traffic and transportation 

technologies. Vol. B2, 9:43646 (R;DE) 
International symposium on traffic and transportation 
technologies. Vol. B1, 9:43645 (R;DE) 

Technology Utilization 
Possibilities of technological improvement and standardization 

of urban railways - aims and realization, 9:43657 (RA;DE;In 
German) 

Tunnels 

Fire protection in tunnel trafic problems and possibilities for 
railroad cars in the personnel transportation sector, 9:44226 
(RA;DE;In German) 

RANA 
See FROGS 
RANDOM PHASE APPROXIMATION 

Energy Levels 

Application of the quasiparticle-random-phase approximation in 
the region of the semi-magic nucleus 64146 Gdsz, 9:45068 


H-Bahn-demonstration plant Dortmund - state of the project, 
9:43662 (RA;DE;In German) 
Decision Tree Analysis 
Investigations on the possibilities of improvement of the public 
transit service in Bergisch Gladbach under particular 
consideration of an AGT-system, 9:43668 (RA;DE;In 
German) 
Feasibility Studies 
Operating chances of small clearance profile rail systems (K- 
/M-Bahn) in Karlsruhe, 9:43669 (RA;DE;In German) 
Preplanning and documents for obtaining planning permission 
for a M-Bahn-reference-system in Braunschweig: 
Presentation of the results of the feasibility study, 9:43667 
(RA;DE;In German) 
Performance Testing 
Technical and practical demonstration M-Bahn Berlin, 9:43666 
(RA;DE;In German) 
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Planning 
Preplanning and documents for obtaining planning permission 
for a M-Bahn-reference-system in Braunschweig: 
Presentation of the results of the feasibility study, 9:43667 
(RA;DE;In German) 
Railways 
Operating chances of small clearance profile rail systems (K- 
/M-Bahn) in Karlsruhe, 9:43669 (RA;DE;In German) 
Technology Utilization 
Possibilities of technological improvement and standardization 
of urban railways - aims and realization, 9:43657 (RA;DE;In 
German) 
RARE EARTH NUCLEI 
For nuclear properties of rare earths. 


See also DYSPROSIUM 148 
ERBIUM 150 
ERBIUM 156 
GADOLINIUM 147 
GADOLINIUM 154 
NEODYMIUM 142 
SAMARIUM 144 
THULIUM 169 


E2-Transitions 
B(E2) values in rotational bands, 9:45076 (R;DE) 
Energy Levels 
Application of the quasiparticle-random-phase approximation in 
the region of the semi-magic nucleus 64146 Gds2, 9:45068 
(R;DE) 
Multipole Transitions 
Application of the quasiparticle-random-phase approximation in 
the region of the semi-magic nucleus ¢414°Gds2, 9:45068 
(R;DE) 
RARE EARTHS 
See also CERIUM 
Diffusion 
Thermal outgassing of irradiated nuclear fuel: a literature 
review, 9:42968 (R;US) 
Photoelectron Spectroscopy 
Screening of 4f hole states in the light rare earths, 9:44914 
(R;US) 
RATEMETERS (EXPOSURE) 
See EXPOSURE RATEMETERS 
RATS 
Biological Radiation Effects 
Problems in radiation embryology. Sixteenth year progress 
report, July 1, 1972-June 30, 1973, 9:44655 (R;US) 
Radiation effects on the fibrinolytic system and their relation 
to hemorrhagic diathesis and increased endothelial 
permeability, 9:44656 (R;US) 
Decontamination 
Composite treatment for reducing radionuclide retention in 
rats, 9:44673 (RA;AT) 
Hematology 
Erythropoietin-mediated erythrocytosis in rodents after 
intrarenal injection of nickel subsulfide, 9:44732 (J;US) 
Reproduction 
Effects of 2,2,2-trifluoroethanol on the testis of the rat, 9:44718 
(R;US) 
RAYLEIGH-TAYLOR INSTABILITY 
Magnetohydrodynamics 
Model for the saturation of the hydromagnetic Rayleigh— 
Taylor instability, 9:45171 (J;US) 
REACTION INTERMEDIATES 
Chemical Reaction Kinetics 
Characterization of short contact time dissolution products 
from a series of vitrinite-rich coals, 9:42616 (J;US) 
Solubility 
Characterization of short contact time dissolution products 
from a series of vitrinite-rich coals, 9:42616 (J;US) 
REACTIVITY 
Measuring Methods 
Precise measurement of fuel content of irradiated and 
nonirradiated materials, 9:44020 (R;US) 
REACTOR ACCIDENTS 


See also EXCURSIONS 
FUEL ELEMENT FAILURE 
LOSS OF COOLANT 
LOSS OF FLOW 
MELTDOWN 
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REACTOR CORE DISRUPTION 
TRANSIENT OVERPOWER ACCIDENTS 


Aerosols 
ABCOVE program: preliminary results of tests ABS and AB6 
(Aerosol Behavior Code Validation and Evaluation), 9:43384 
(R;US) 
After-Heat Removal 
Core coolability limits in LMFBR loss-of-heat-sink accidents, 
9:43461 (J;US) 
Alarm Systems 
Responsibilities and tasks of the emergency planning 
organization, 9:43422 (R;SE) 
ks 


Severe accident risk benchmarking and cost-benefit analysis, 
9:43457 (J;US) 
Communications 
Responsibilities and tasks of the emergency planning 
organization, 9:43422 (R;SE) 
Computerized Simulation 
CRACOME: Calculation of reactor accident consequences 
with containment, meteorology, and evacuation, 9:43449 
(J;US) 
Containment 
Program on containment penetration leakage, 9:43421 (R;US) 
Cost Benefit Analysis 
Severe accident risk benchmarking and cost-benefit analysis, 
9:43457 (J;US) 
Data Compilation 
Report to Congress on abnormal occurrences, January-March 
1984, 9:43399 (R;US) 
Emergency Plans 
Emergency planning and preparedness for nuclear facilities: an 
overview of activities of the International Atomic Energy 
Agency, 9:43386 (RA;AT) 
Responsibilities and tasks of the emergency planning 
organization, 9:43422 (R;SE) 
Sheltering as a protective action, 9:43454 (J;US) 
Environmental Impacts 
Application of new knowledge on the evaluation of the doses 
after a severe reactor accident, 9:44677 (RA;AT) 
Fission Product Release 
Fission product release rates measured during in-pile fuel 
damage tests, 9:43360 (R;US) 
Release of fission products from fuel during the in-vessel 
phases of severe nuclear reactor accidents, 9:43419 (R;US) 
Safety related studies on the accident behaviour of the HTR- 
500, 9:43391 (R;DE;In German) 
Fuel-Coolant Interactions 
Two-phase flow in beds of spherical particles, 9:44199 
(R;DE;In German) 
Molten Metal-Water Reactions 
Two-phase flow in beds of spherical particles, 9:44199 
(R;DE;In German) 
Planning 
Responsibilities and tasks of the emergency planning 
organization, 9:43422 (R;SE) 
Radiation Hazards 
Responsibilities and tasks of the emergency planning 
organization, 9:43422 (R;SE) 
Risk Assessment 
CRACOME: Calculation of reactor accident consequences 
with containment, meteorology, and evacuation, 9:43449 
(J;US) 
Important plant design and operational features for internally 
initiated accident sequences, 9:43420 (R;US) 
Safety related studies on the accident behaviour of the HTR- 
500, 9:43391 (R;DE;In German) 
Severe accident risk benchmarking and cost-benefit analysis, 
9:43457 (J;US) 
Simulation 
Remote handling equipment and techniques used in the 
postirradiation examination of the severe fuel damage tests, 
9:43363 (R;US) 
REACTOR ARGENTIN-2 
See RA-2 REACTOR 
REACTOR COMPONENTS 
See also BREEDING BLANKETS 


CONTROL ROD DRIVES 
CORE CATCHERS 

FUEL ELEMENTS 

REACTOR COOLING SYSTEMS 
REACTOR CORES 


Contributions to thermal and fluid dynamic problems in 
nuclear technology, 9:43394 (R;DE;In German) 
Important plant design and operational features for internally 
initiated accident sequences, 9:43420 (R;US) 
Seismic Effects 


High soil/structure interaction combined with low structural 
damping, 9:43466 (BA;NL) 

Research program for seismic qualification of nuclear plant 
electrical and mechanical equipment. Part I. Survey of 
methods for equipment and components. Part II. Evaluation 
of methodology. Part III. Qualification methodology for line 
mounted equipment. Volume 1, 9:43318 (R;US) 

Response of a piping system under seismic and thermal 
loading, 9:43467 (BA;NL) 

REACTOR CONTROL SYSTEMS 
Artificial Intelligence 

Evaluation of an artificial-intelligence-based operation aid, 

9:43328 (J;US) 
Design 

Design strategy for control of inherently safe reactors, 9:43358 

(R;US) 
Optimal Control 
Multivariable control in nuclear power stations. Order 
reduction, 9:43325 (R;CA) 
REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR COOLING SYSTEMS 
See also PRIMARY COOLANT CIRCUITS 
Pipes 

Comparison and evaluation of flexible and stiff piping systems 

(BWR, PWR), 9:43238 (BA;NL) 


User's guide for the Combustion Engineering-EPRI two-phase 
pump performance DATATRAN data bases. Volume 2. 
Transient tests, 9:43373 (R;US) 

REACTOR CORE DISRUPTION 
Fuel Element Failure 

In-pile loss-of-flow TREAT test LOS with prototype fast 

reactor fuel, 9:43456 (J;US) 
Hydraulics 

Plugging of intersubassembly gaps by downward flowing 
molten steel, 9:43432 (J;US) 

The visual observation of fuel and cladding relocation during 
LMFBR transients, 9:43433 (J;US) 

REACTOR CORES 
After-Heat Removal 

One-dimensional modeling of radial heat removal during 
depressurized heatup transients in modular pebble-bed and 
prismatic high temperature gas-cooled reactors, 9:43415 
(R;US) 

Computer Codes 

Technique and program for complex calculation of 

heterogeneous reactors, 9:43302 (R;SU;In Russian) 
Configuration 

Ultrasonic mapping of the postaccident TMI-2 core 

configuration, 9:43436 (J;US) 
Damage 
Ultrasonic mapping of the postaccident TMI-2 core 
configuration, 9:43436 (J;US) 
Design 
Compact magnetic fusion systems, 9:45256 (J;US) 
Excursions 

An analysis of the yield and quench mechanism of the 

Argentine accident of September 23, 1983, 9:43446 (J;US) 
Heat Transfer 

Multigrid iteration solution procedure for solving three- 

dimensional sets of coupled equations, 9:43261 (R;US) 
Heating 

Mechanism of the overheating of the core of gas cooled high- 

temperature reactors, 9:43359 (R;SE;In Swedish) 





REACTOR CORES 
Heterogeneous Effects 


Heterogeneous Effects 
Technique and program for complex calculation of 
heterogeneous reactors, 9:43302 (R;SU;In Russian) 
H 
In-core coolant velocity measurements in a pressurized water 
reactor using temperature-neutron noise cross correlation, 
9:43242 (R;US) 
Multigrid iteration solution procedure for solving three- 
dimensional sets of coupled equations, 9:43261 (R;US) 
Hydrodynamics 
In-core coolant velocity measurements in a pressurized water 
reactor using temperature-neutron noise cross correlation, 
9:43242 (R;US) 
Mechanical Vibrations 
Stochastic model to monitor mechanical vibrations in 
pressurized water reactors, 9:43241 (R;US) 
One-Dimensional Calculations 
Technique and program for complex calculation of 
heterogeneous reactors, 9:43302 (R;SU;In Russian) 
Size 
Compact magnetic fusion systems, 9:45256 (J;US) 


HTR fuel cycle cost study, 9:43288 (R;GB) 
Temperature Monitoring 
Stochastic model to monitor mechanical vibrations in 
pressurized water reactors, 9:43241 (R;US) 
Volume 
Compact magnetic fusion systems, 9:45256 (J;US) 
REACTOR FUEL ELEMENTS 
See FUEL ELEMENTS 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR INSTRUMENTATION 
Thermocouples 
Limitations of detecting inadequate core cooling with core exit 
thermocouples, 9:43440 (J;US) 
REACTOR KINETICS 
One-dimensional nodal neutronics routines for the TRAC-BD1 
thermal-hydraulics program, 9:43232 (R;US) 
Computer Calculations 
Multigrid iteration solution procedure for solving three- 
dimensional sets of coupled equations, 9:43261 (R;US) 
Meetings 
Texas A and M University student/professional nuclear science 
and engineering conference, 9:43300 (R;US) 
Perturbation Theory 
Perturbation theory within the framework of a higher order 
nodal method, 9:43276 (J;US) 
Temperature Coefficient 
Nuclear engineering laboratory self regulated power oscillation 
experiments at the Health Physics Research Reactor, 9:43299 
(R;US) 
REACTOR LATTICES 
Computer Codes 
WIMS-CRNL. A user’s manual for the Chalk River version of 
WIMS, 9:43297 (R;CA) 
Manuals 
WIMS-CRNL. A user’s manual for the Chalk River version of 
WIMS, 9:43297 (R;CA) 
REACTOR LICENSING 
Government Policies 
Nuclear licensing reform. Hearings before the Subcommittee 
on Energy and the Environment, House of Representatives, 
Ninety-Eighth Congress, First Session on H.R. 2511 and 
H.R. 2512, June 9 and 30, 1983, 9:43286 (~;US) 
REACTOR MAINTENANCE 
Human Factors 
A review of nuclear power plant maintenance 
training/qualification programs, 9:43450 (J;US) 
REACTOR MATERIALS 
To be assigned in conjunction with the specific descriptor for the 
material used in a reactor, provided this descriptor is not yet up- 
posted to reactor materials. 
See also NUCLEAR FUELS 
Mechanical Vibrations 
Leakage flow-induced vibrations of reactor components, 
9:43316 (R;US) 
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Shock and Vibration Digest, volume 15, No. 9, 9:43315 (R;US) 
Physical Radiation Effects 
Capabilities and diagnostics of the Sandia Pelletron-raster 
system, 9:43411 (R;US) 
Trend curve exposure parameter data development and testing, 
9:43234 (R;US) 
Research Programs 
Materials requirements for the SP-100 program, 9:43279 (J;US) 
REACTOR NOISE 
Neutron Detectors 
In-core coolant velocity measurements in a pressurized water 
reactor using temperature-neutron noise cross correlation, 
9:43242 (R;US) 
Thermocouples 
In-core coolant velocity measurements in a pressurized water 
reactor using temperature-neutron noise cross correlation, 
9:43242 (R;US) 
REACTOR OPERATION 
Data Compilation 
Data summaries of Licensee Event Reports of selected 
instrumentation and control components at US commercial 
nuclear power plants, January 1, 1976 to December 31, 1981. 
Revision 1 (Failure and command fault), 9:43404 (R;US) 
Licensee Event Report (LER) compilation, for month of July 
1984. Volume 3, No. 7, 9:43405 (R;US) 
Indexes 
Licensee Event Report (LER) compilation, for month of July 
1984. Volume 3, No. 7, 9:43405 (R;US) 
REACTOR OPERATORS 
Decision Making 
Evaluation of an artificial-intelligence-based operation aid, 
9:43328 (J;US) 
Method for analytical evaluation of computer-based decision 
aids, 9:43327 (R;US) 
On-line success path monitoring: aid to restoring and 
maintaining plant safety, 9:43376 (R;US) 
Education 
Proposals for a revision and amendment of the ‘Guide for the 
examination of control room personnel of nuclear power 
plants, technical and expert knowledge required’, 9:43287 
(R;DE;In German) 


Dose level measurements during startup of the first units of the 
PAKS nuclear power plant, 9:44684 (RA;AT) 
Neutron Dosimetry 
Dose level measurements during startup of the first units of the 
PAKS nuclear power plant, 9:44684 (RA;AT) 
Performance 
Control room operator performance research, 9:43452 (J;US) 
REACTOR PHYSICS 
Use only for indexing articles of very broad coverage, such as 
annual reviews, text book, etc. 
Multigroup Theory | 
Evaluation of the radiation exposition in criticality failure 
accidents using 120-group transport calculations, 9:43356 
(R;DE;In German) 
REACTOR PROTECTION SYSTEMS 
See also ECCS 
Availability 
Reactor shutdown system unavailability improvement by using 
a system of continuous data validation, 9:43459 (J;US) 
REACTOR SAFETY 
Power Distribution 
Radial power shifts in heterogeneous fast reactor calculations, 
9:43435 (J;US) 
Public Policy 
Nuclear licensing reform. Hearings before the Subcommittee 
on Energy and the Environment, House of Representatives, 
Ninety-Eighth Congress, First Session on H.R. 2511 and 
H.R. 2512, June 9 and 30, 1983, 9:43286 (B;US) 
Research Programs 
August 1978 monthly highlights: Office of Nuclear Regulatory 
Research programs at Oak Ridge National Laboratory, 
9:43414 (R;US) 
List of reports from reactor safety research of BMFT, CEA, 
EPRI, JSTA and USNRC, 9:43382 (R;DE;In German) 
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Reactor safety research quarterly report, January-March 1983. 
Volume 25, 9:43408 (R;US) 
Standardization 
Nuclear licensing reform. Hearings before the Subcommittee 
on Energy and the Environment, House of Representatives, 
Ninety-Eighth First Session on H.R. 2511 and 
H.R. 2512, June 9 and 30, 1983, 9:43286 (B;US) 
REACTOR SAFETY EXPERIMENTS 
Semiscale power loss experiment S-PL-3 with primary feed 
and bleed plant recovery, 9:43362 (R;US) 
Transient Overpower Accidents 
CAMEL II 37-pin/7-pin intra-pin fuel injection test, 9:43434 
G;US) 
REACTOR TECHNOLOGY 
Meetings 
American Nuclear Society eastern regional student conference. 
Transactions, 9:43295 (R;US) 
Proceedings of the 1984 American Nuclear Midwest 
Student Conference. Our energy future, 9:43539 (R;US) 
READOUT SYSTEMS 
Circuits 
Development of readout electronics for monolithic integration 
with diode strip detectors, 9:44380 (R;DE) 
REAL TIME SYSTEMS 


Near real-time inventory and accountability within a uranium 
enrichment plant, 9:43056 (J;US) 
Sensitivity Analysis 
Near-real-time material accountancy - A technical status 
report, 9:43032 (J;US) 
RECEIVERS (SOLAR) 
See SOLAR RECEIVERS 
RECHARGE 
Mathematical Models 
Estimation of recharge in a small southern Arizona basin by 
means of hydrological, hydrochemical, and environmental 
isotope data. Completion report, 9:44751 (R;US) 
RECIPROCAL TRANSLOCATIONS 
See CHROMOSOMAL ABERRATIONS 
RECLAMATION 
See LAND RECLAMATION 
RECOMBINATION (GENETIC) 
See GENE RECOMBINATION 


Application of commercial star couplers to increase signal 
dynamic range, 9:44429 (R;US) 
RECYCLE (FUEL) 
See FUEL CYCLE 
RECYCLING 
Current alternative energy research and development in 
Illinois, 9:43552 (R;US) 
RECYCLING (FUEL) 
See REPROCESSING 
REDOX FUEL CELLS 
Chemical behavior of acidified chromium (3) solutions, 9:43496 
(R;US) 
Chemical Analysis 
Spectrophotometric analysis of aqueous mixtures of some 
chromium (IIT) complexes, 9:43586 (R;US) 
REDUCTIVE PERTURBATION METHOD 
See PERTURBATION THEORY 
REFLECTIVE COATINGS 
Meetings 
Optical coatings for energy efficiency and solar applications. 
Proceedings of the Seminar, Los Angeles, CA, January 28, 
29, 1982, on 43119 (B;US) 
REFRACTORIES 
Thermal Shock 
Thermal-shock studies on refractories for slagging coal 
gasifiers, 9:42558 (R;US) 
REFRIGERANTS 


Properties 
Assessment of the energy saving potential of nonazeotropic 
refrigerant mixtures, 9:43705 (R;US) 
REFRIGERATORS 
Compact Claude cycle refrigerator for laboratory use, 9:44155 
(R;JP) 


Economic Analysis 


Gifford-McMahon refrigerator with split cold head, 9:44162 
(R;DE) 


Helium-3 refrigerator employing capillary confinement of 
liquid cryogen, 9:44168 (R;US) 


Cryogenics 

Computer program for analysis of split-Stirling-cycle cryogenic 
coolers, 9:44160 (R;US) 

Life test performance of a Philips rhombic-drive refrigerator 
with bellows seals, 9:44158 (R;US) 

Magnetically suspended linearly driven cryogenic refrigerator, 
9:44161 (R;US) 

Refrigeration for Cryogenic Sensors, 9:44144 (R;US) 

Spacecraft-borne long life cryogenic refrigeration: status and 
trends, 9:44148 (R;US) 

Split-Stirling, linear-resonant, cryogenic refrigerators for 
detector cooling, 9:44159 (R;US) 

US Navy program in small cryocoolers, 9:44145 (R;US) 


Cascade Joule-Thomson refrigerators, 9:44169 (R;US) 
Optimal design of gas adsorption refrigerators for cryogenic 
cooling, 9:44164 “R.US) 
Heat Exchangers 
Small and light weight heat exchanger for on-board helium 
refrigerator, 9:44156 (R;JP) 
Performance 
General computer model for predicting the performance of gas 
sorption refrigerators, 9:44165 (R;US) 
Regeneration 
Regeneration experiments below 10K in a regenerative-cycle 
cryocooler, 9:44149 (R;US) 
Stirling Cycle 
10 deg K triple-expansion Stirling-cycle cryocooler, 9:44153 

(R;US) 

Approach to optimization of low-power Stirling cryocoolers, 

9:44151 (R;US) 

Computer program for analysis of split-Stirling-cycle cryogenic 
coolers, 9:44160 (R;US) 

Cryocooler for applications requiring low magnetic and 
mechanical interference, 9:44150 (R;US) 

Life test performance of a Philips rhombic-drive refrigerator 
with bellows seals, 9:44158 (R;US) 

Magnetically linearly driven cryogenic refrigerator, 

9:44161 (R;US) 

Regeneration efficiency, shuttle heat loss and thermal 
conductivity in epoxy-composite annular gap regenerators 
from 4K to 80K, 9:44152 (R;CA) 

Technology Assessment 
Japanese activities in refrigeration technology, 9:44147 (R;US) 
Testing 

LaNi5 hydride cryogenic refrigerator test results, 9:44166 

(R;US) 
Uses 
Design of an adiabatic demagnetization refrigerator for studies 
in astrophysics, 9:44167 (R;US) 
REFUSE 
See SOLID WASTES 
REFUSE-FUELED BOILERS 
Corrosion 

Technical differences between steam generators for small scale 

systems: informal comments, 9:43201 (RA;US) 
Fouling 

Technical differences between steam generators for small scale 

systems: informal comments, 9:43201 (RA;US) 


Pittsfield, MA: Vicon’s waste to energy facility, 9:43737 
(RA;US) 
Technical differences between steam generators for small scale 
systems: informal comments, 9:43201 (RA;US) 
Performance 
Pittsfield, MA: Vicon’s waste to energy facility, 9:43737 


Analysis 
Small-scale waste-to-energy systems: status of their technology 
and economics, 9:43200 (RA;US) 





Feasibility Studies 
Community approach to resource recovery, 9:43202 (RA;US) 
Developing and procuring small scale energy recovery 
projects, 9:43203 (RA;US) 
Financing 
Community approach to resource recovery, 9:43202 (RA;US) 
Developing and procuring small scale energy recovery 
projects, 9:43203 (RA;US) 


Small-scale combustion systems: an overview, 9:43199 
(RA;US) 
Small-scale waste-to-energy systems: status of their technology 
and economics, 9:43200 (RA;US) 
Refuse-Fueled Boilers 
Technical differences between steam generators for small scale 
systems: informal comments, 9:43201 (RA;US) 
REGENERATIVE FUEL CELLS 
See also REDOX FUEL CELLS 
Ion Exchange Materials 
Evaluations of ion exchange membranes for the Texas 
Instruments solar energy system, 9:43592 (J;US) 
REGENERATORS 


Application of gap regenerator/expander precooled by two 
stage G-M refrigerator, 9:44154 (R;US) 
REGULATIONS 
See also POLLUTION REGULATIONS 
Current alternative energy research and development in 
Illinois, 9:43552 (R;US) 
RELATIVISTIC PLASMA 
Beta Ratio 
Electron cyclotron heating in weakly relativistic, finite-B 
plasmas, 9:45218 (BA;GB) 
RELEASE (FISSION PRODUCT) 
See FISSION PRODUCT RELEASE 
REMOTE SENSING 
Comparative Evaluations 
Multispectral remote sensing of inland wetlands in South 
Carolina: selecting the appropriate sensor, 9:44581 (R;US) 
REMOVAL (AFTER-HEAT) 
See AFTER-HEAT REMOVAL 
RENEWABLE ENERGY SOURCES 


See also BIOMASS 
GEOTHERMAL ENERGY 
HYDROELECTRIC POWER 
SOLAR ENERGY 
WIND POWER 


Appropriate Technology 
Indiana Appropriate Technology Information Dissemination 
Project. Final technical report, 9:43569 (R;US) 
Energy Source Development 
Alternative generation technologies: can they compete, 9:43570 
(J;US) 
RENORMALIZATION 
Series Expansion 
Renormalization group and Mayer expansions, 9:45027 (R;DE) 
REPROCESSING 
See also PUREX PROCESS 
PYROCHEMICAL REPROCESSING 
Demonstration Plants 
Breeder Reprocessing Engineering Test, 9:42934 (R;US) 
REPUBLIC OF CHINA 
See TAIWAN 
REPUBLIC OF KOREA 
Radioactive Waste Management 
Summary of national and international fuel cycle and 
radioactive waste management programs, 1984, 9:42969 
(R;US) 
RESEARCH AND TEST REACTORS 
See also TRAINING REACTORS 
Emergency Plans 
The emergency preparedness evaluation program for research 
and test reactors, 9:43453 (J;US) 
RESEARCH PROGRAMS 
To be used jointly with descriptor(s) for subject field and/or 
organization concerned. 


Current alternative energy research and development in 
Illinois, 9:43552 (R;US) 
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Recommendations 
Coal mine safety and productivity, 9:42696 (R;US) 
RESERVOIR FLUIDS 


The role of thermal analysis techniques in the in-situ 

combustion process, 9:42911 (J;US) 
Chemical Analysis 

A postflood evaluation of the North Burbank 

surfactant/polymer pilot, 9:42835 (J;US) 
Diffusion 

Quantification of diffusion inside porous media for EOR 

processes by micromodel and holography, 9:42865 (J;US) 
Equations of State 

A new multicomponent surface tension correlation based on 

scaling theory, 9:42864 (J;US) 
Flow Models 

Infinite conductivity vertical fracture in a reservoir with 
double porosity behavior, 9:42803 (J;US) 

Slug test data analysis in reservoirs with double porosity 
behavior, 9:42804 (J;US) 

Fluid Flow 

Pressure transient analysis in an elongated linear flow system, 

9:42797 (J;US) 
Multiphase Flow 

Statistical network theory of three-phase relative 

permeabilities, 9:42830 (J;US) 
Surface Tension 

A new multicomponent surface tension correlation based on 

scaling theory, 9:42864 (J;US) 
Thermal Gravimetric Analysis 

The role of thermal analysis techniques in the in-situ 

combustion process, 9:42911 (J;US) 
RESERVOIR ROCK 
Capacity 

Pulse testing with wellbore storage and skin effects, 9:42805 

(J;US) 
Chemical Analysis 

A postflood evaluation of the North Burbank 

surfactant/polymer pilot, 9:42835 (J;US) 
Dissolution 
Rock dissolution and consumption phenomena in an alkaline 
recovery system, 9:42847 (J;US) 
Gas Saturation 
CO: mobility control, 9:42808 (J;US) 
Geologic Models 

Slug test data analysis in reservoirs with double porosity 

behavior, 9:42804 (J;US) 
Hydraulic Conductivity 

Slug test data analysis in reservoirs with double porosity 

behavior, 9:42804 (J;US) 
Hydraulic Fracturing 

Perspective on modeling tailored-pulse loading (TPL) for 

borehole stimulation, 9:42901 (R;US) 
Ion Exchange 

Concepts pertaining to reservoir pretreatment for chemical 

flooding, 9:42836 (J;US) 
Microstructure 

Quantification of diffusion inside porous media for EOR 

processes by micromodel and holography, 9:42865 (J;US) 
Oil Saturation 

Feasibility study of the in-situ combustion process using 

TGA/DSC techniques, 9:42841 (J;US) 
Permeability 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 d. E-2 
"KALKPLOT”. Cross-plots of log- and core data from the 
Chalk Group, 9:42770 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 q. Reservoir 
parametres from formation evaluation. Kalkplot description, 
9:42783 (R;DK) 

CO: mobility control, 9:42808 (J;US) 

Screening tests to evaluate formation damage in EOR 
Operations, 9:42867 (J;US) 

Statistical network theory of three-phase relative 
permeabilities, 9:42830 (J;US) 
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The effect of temperature and interfacial tension on water/oil 

relative permeabilities of consolidated sands, 9:42796 (J;US) 
Porosity 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 d. E-2 
“KALKPLOT”. Cross-plots of log- and core data from the 
Chalk Group, 9:42770 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 e. E-1 
“KALKPLOT”. Cross-plots of log- and core data from the 
Chalk Group, 9:42771 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 b. Adda - 1 
"KALKPLOT”. Cross-plots of log- and core data from the 
Chalk Group, 9:42772 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 f. G-1 
"“KALKPLOT”. Cross- plots of log- and core data from the 
Chalk Group, 9:42773 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central graben. Pt. 5 g. I-1 
"KALKPLOT”. Cross-plots of log- and core data from the 
Chalk Group, 9:42774 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 h. N-2 
KALKPLOT. Cross-plots of log- and core data from the 
Chalk Group, 9:42775 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 i. O-1 
KALKPLOT. Cross-plots of log- and core data from the 
Chalk Group, 9:42776 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 j. P-1 
KALKPLOT. Cross-plots of log- and core data from the 
Chalk Group, 9:42777 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 k. Q-1 
KALKPLOT. Cross-plots of log- and core data from the 
Chalk Group, 9:42778 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 1. RUTH-1 
KALKPLOT. Cross-plots of log- and core data from the 
Chalk Group, 9:42779 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 m. T-1 
KALKPLOT. Cross-plots of log- and core data from the 
Chalk Group, 9:42780 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 n. U-1 
KALKPLOT. Cross-plots of log- and core data from the 
Chalk Group, 9:42781 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 o. V-1 
KALKPLOT. Cross-plots of log- and core data from the 
Chalk Group, 9:42782 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 q. Reservoir 
parametres from formation evaluation. Kalkplot description, 
9:42783 (R;DK) 

Chalk project. Oil- and gas containing calk reservoirs in the 
Danish part of the Central Graben. Pt. 5 p. W-1 
KALKPLOT. Cross-plots of log- and core data from the 
Chalk Group, 9:42784 (R;DK) 

Infinite conductivity vertical fracture in a reservoir with 
double porosity behavior, 9:42803 (J;US) 

Quantification of diffusion inside porous media for EOR 
processes by micromodel and holography, 9:42865 (J;US) 

Slug test data analysis in reservoirs with double porosity 
behavior, 9:42804 (J;US) 

Rock-Fluid Interactions 

Displacement of a viscous oil by the combined injection of hot 

water and chemical additive, 9:42798 (J;US) 
Skin Effect 

Pulse testing with wellbore storage and skin effects, 9:42805 

(J;US) 


Water Saturation 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 e. E-1 
“KALKPLOT”. Cross-plots of log- and core data from the 
Chalk Group, 9:42771 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 f. G-1 
“KALKPLOT™. Cross- plots of log- and core data from the 
Chalk Group, 9:42773 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central graben. Pt. 5 g. I-1 
"KALKPLOT”. Cross-plots of log- and core data from the 
Chalk Group, 9:42774 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 j. P-1 
KALKPLOT. Cross-plots of log- and core data from the 
Chalk Group, 9:42777 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 k. Q-1 
KALKPLOT. Cross-plots of log- and core data from the 
Chalk Group, 9:42778 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 m. T-1 
KALKPLOT. Cross-plots of log- and core data from the 
Chalk Group, 9:42780 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 n. U-1 
KALKPLOT. Cross-plots of log- and core data from the 
Chalk Group, 9:42781 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 o. V-1 
KALKPLOT. Cross-plots of log- and core data from the 
Chalk Group, 9:42782 (R;DK) 

Chalk project. Oil- and gas containing chalk reservoirs in the 
Danish part of the Central Graben. Pt. 5 q. Reservoir 
parametres from formation evaluation. Kalkplot description, 
9:42783 (R;DK) 

Chalk project. Oil- and gas containing calk reservoirs in the 
Danish part of the Central Graben. Pt. 5 p. W-1 
KALKPLOT. Cross-plots of log- and core data from the 
Chalk Group, 9:42784 (R;DK) 

Wettability 
The effect of temperature and interfacial tension on water/oil 
relative permeabilities of consolidated sands, 9:42796 (J;US) 

RESERVOIRS (WATER) 

See WATER RESERVOIRS 
RESIDENCES 

See HOUSES 
RESIDENTIAL BUILDINGS 

See also APARTMENT BUILDINGS 

HOUSES 
Air Conditioners 

Comparative analysis of cool storage systems based on ice and 

clathrates, 9:43601 (R;US) 


Cogeneration 

Preliminary assessment of decentralized, small cogeneration 

equipment for Navy shore bases, 9:43541 (R;US) 
Cold Storage 

Comparative analysis of cool storage systems based on ice and 

clathrates, 9:43601 (R;US) 
Energy Conservation 

Energy conservation guidelines for the Sheffield Block 
Development. Volume 2. Rehabilitation (Pittsburgh, 
Pennsylvania), 9:43613 (R;US) 

Evaluating the effectiveness of selected residential energy 
conservation strategies on black, elderly, and poor minority 
population groups, 9:43607 (R;US) 

Ground Source Heat Pumps 

Groundwater heat pump systems. Pt. 3. Practical experience 
with groundwater heat pump systems, 9:43620 (R;DK;In 
Danish) 

Passive Solar Cooling Systems 

Passive solar/earth sheltered office/dormitory cooling season 

thermal performance, 9:43603 (R;US) 





RESIDENTIAL BUILDINGS 
Passive Solar Heating Systems 


Passive Solar Heating Systems 
Passive solar/earth sheltered office/dormitory cooling season 
thermal performance, 9:43603 (R;US) 
Photovoltaic Power Supplies 
Value of residential photovoltaic systems: a comprehensive 
assessment, 9:43128 (R;US) 
Radionuclide 
Transport of radon from soil into residences, 9:44520 (R;US) 


Energy conservation guidelines for the Sheffield Block 
Development. Volume 2. Rehabilitation (Pittsburgh, 
Pennsylvania), 9:43613 (R;US) 

Water Source Heat Pumps 

Groundwater heat pump systems. Pt. 3. Practical experience 
with groundwater heat pump systems, 9:43620 (R;DK;In 
Danish) 

Weatherization 

One year may not be enough: BPA residential weatherization 
impacts after two years, 9:43608 (R;US) 

Process evaluation of the Bonneville Power Administration 
Interim Residential Weatherization Program, 9:43630 (R;US) 

RESIDENTIAL SECTOR 
Energy Conservation 

Ohio residential conservation service plan (RCS), 9:43549 

(R;US) 
Energy Demand 
Residential energy consumption of low-income and elderly 
households: how non-discretionary is it, 9:43566 (R;US) 
RESIDUAL FUEL OIL 
See RESIDUAL FUELS 
RESIDUAL FUELS 
Combustion 

Is coal-oil slurry a suitable alternate process fuel for the iron 

ore industry, 9:42745 (RA;US) 
Comparative Evaluations 

Is coal-oil slurry a suitable alternate process fuel for the iron 

ore industry, 9:42745 (RA;US) 
RESIDUAL PETROLEUM 
Enhanced Recovery 

Analysis of low-tension pilot at Big Muddy Field, WY, 9:42825 
GUS) 

The role of molecular diffusion processes in tertiary carbon 
dioxide flooding, 9:42818 (J;US) 

Phase Studies 

The role of molecular diffusion processes in tertiary carbon 

dioxide flooding, 9:42818 (J;US) 
RESIDUES 


See also ASHES 
SMOKES 


Coking 
Direct liquefaction technology assessment. Task 2. Plant 
integration, 9:42605 (R;US) 
Combustion 
Direct liquefaction technology assessment. Task 2. Plant 
integration, 9:42605 (R;US) 
Gasification 
6000 TPD SRC-I Demonstration Plant Gas Systems. Volume 
2. GKT unlimited rights design baseline package, 9:42582 
(R;US) 
Direct liquefaction technology assessment. Task 2. Plant 
integration, 9:42605 (R;US) 
GKT unlimited rights data: GKT review and engineering 
report, 9:42574 (R;US) 
Pneumatic Transport 
GKT unlimited rights data: GKT review and engineering 
report, 9:42574 (R;US) 
Transport 
GKT unlimited rights data: GKT review and engineering 
report, 9:42574 (R;US) 
RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESIDUUMS 
See RESIDUAL FUELS 
RESINS 
Radiation Effects 
Radiation effects on resins and zeolites at Three Mile Island 
Unit II, 9:43369 (R;US) 
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RESONANCE CAVITIES 
See CAVITY RESONATORS 
RESONANCE TEST REACTOR SAVANNAH 
See RTR REACTOR 
RESOURCE DEVELOPMENT 
Planning 
Petroleum outlook, 9:42880 (R;NO) 
Socio-Economic Factors 
Uintah Basin transportation study, 9:42921 (R;US) 
RESOURCE RECOVERY FACILITIES 
Field examination of existing heat recovery incinerator (HRI) 
facilities of up to 50-tpd capacity. Six foreign facilities. Final 
report 1 Oct 82-31 Dec 83, 9:43735 (R;US) 
Economic Analysis 
Pittsfield, MA: Vicon’s waste to energy facility, 9:43737 
(RA;US) 
Salem, Virginia, waste-to-energy plant, 9:43738 (RA;US) 
Environmental Impacts 
Environmental issues: analysis of case studies, 9:43748 (RA;US) 
Financing 
Determining project feasibility for an urban development 
action grant, 9:43743 (RA;US) 
Financing of municipal waste-to-energy projects, 9:43742 
(RA;US) 
From tipping fee to tipping free, 9:43739 (RA;US) 
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Synthetic routes to luminescent 2,2’-bipyridyl complexes of 
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Problems in establishing models for prediction of 
environmental migration of radionuclides in the aquatic 
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Sevier Steam-Electric Plant, Holston River, Tennessee, 1978- 
1981. Appendices, 9:44557 (R;US) 
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Outbursts in coal mines, 9:42700 (R;GB) 
Research Programs 
Outbursts in coal mines, 9:42699 (R;GB) 
Reviews 
Outbursts in coal mines, 9:42699 (R;GB) 
Outbursts in coal mines, 9:42700 (R;GB) 
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Buffer Mass Test - thermal calculations for the high 
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Lakes 
Evidence of deposition of anthropogenic pollutants in remote 
Rocky Mountain lakes, 9:44558 (J;NL) 
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Design 
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Drift waves in rotating plasmas, 9:45180 (J;US) 
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RTR REACTOR 
Fuel Elements 
Dynamic responses of fuel and target assemblies of a 
production reactor, 9:43294 (BA;NL) 
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Diffusion 
Thermal outgassing of irradiated nuclear fuel: a literature 
review, 9:42968 (R;US) 
RUTHENIUM COMPLEXES 
Chemical Analysis 
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the region of the semi-magic nucleus 64146 Gdse, 9:45068 
(R;DE) 
SAMARIUM BORIDES 
Antiferromagnetism 
Transition from antiferromagnetism to ferromagnetism in the 
superconducting mixed ternary system (Sm/sub 1-x/Er/sub 
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Waste Management 
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SCANDIUM ALLOYS 
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Electronic structure and thermodynamics of scandium 
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E 
Electronic structure and thermodynamics of scandium 
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Electronic structure and thermodynamics of scandium 
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Ventilation 
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See EDUCATIONAL FACILITIES 
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Computer Codes 
Numerical algorithm and code for studying the U(1,1) 
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Finite Difference Method 
Numerical algorithm and code for studying the U(1,1) 


nonlinear Schroedinger equation, 9:45142 (R;SU;In Russian) 
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See SCINTILLATION COUNTERS 
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Comparative Evaluations 
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Computerized Simulation 
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Materials 
Economic analysis of construction materials used in FGD 
systems. Final report, 9:43223 (R;US) 
Materials Testing 
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Final report, 9:42655 (R;US) 
Performance 
Construction materials for wet scrubbers: update. Volume 2. 
Final report, 9:42656 (R;US) 
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Low-cost flue gas desulfurization using flyash alkali 

technology, 9:43216 (RA;US) 
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Chemical Composition 

Geochemistry of the near surface sediments of the Nares 

Abyssal Plain, 9:42964 (R;GB) 
Chemical Reactions 

Subseabed Disposal Program chemical response studies. 
Annual report, October 1981-September 1982, 9:42971 
(R;US) 

Drill Cores 

Geochemistry of the near surface sediments of the Nares 

Abyssal Plain, 9:42964 (R;GB) 
Geochemistry 
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sites, 9:42965 (R;GB) 

Subseabed Disposal Program chemical response studies. 
Annual report, October 1981-September 1982, 9:42971 
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Radioactive Waste Disposal 

Subseabed Disposal Program chemical response studies. 
Annual report, October 1981-September 1982, 9:42971 
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Research Programs 

Subseabed Disposal Program chemical response studies. 
Annual report, October 1981-September 1982, 9:42971 
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Sediments 
Geochemistry of the near surface sediments of the Nares 
Abyssal Plain, 9:42964 (R;GB) 
SEA DISPOSAL 
See MARINE DISPOSAL 
SEABROOK-2 REACTOR 
Pumps 

RELAP/FRAP.-T6 analysis of seized and sheared shaft 

accidents, 9:43441 (J;US) 
Systems Analysis 

RELAP/FRAP-T6 analysis of seized and sheared shaft 

accidents, 9:43441 (J;US) 
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Natural Radioactivity 
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SEALS 
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TRAC-PF1 study of loss of pump seals in a Westinghouse 
PWR, 9:43442 (J;US) 

SEBACEOUS GLANDS 

See SKIN 
SECONDARY BATTERIES 

See ELECTRIC BATTERIES 
SECONDARY RECOVERY 

See ENHANCED RECOVERY 
SECURITY 

Computerized Control Systems 

Assessment of computer security effectiveness for safe plant 

operation, 9:43458 (J;US) 
Implementation 

Review of the American Nuclear Society workshop on power 

plant security, 9:43038 (J;US) 
SECURITY PERSONNEL 
Legal Aspects 

Search and seizure law practical advice and interpretation for 

nuclear protective force persons, 9:43055 (J;US) 
SEDIMENTS 
Contamination 

Effects of contaminated sediment on fish and wildlife: review 

and annotated bibliography, 9:44721 (R;US) 
SEED-SLAG INTERACTIONS 
Chemical Reaction Kinetics 
Influence of slag-seed interaction on MHD generator 
performance, 9:43575 (J;US) 
SEISMIC SURVEYS 
Data Acquisition 
Seismic surveys in Denmark 1962-1976, 9:42785 (R;DK) 
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SEMICONDUCTOR COUNTERS 
See SEMICONDUCTOR DETECTORS 
SEMICONDUCTOR DETECTORS 


See also GE SEMICONDUCTOR DETECTORS 
HGI2 SEMICONDUCTOR DETECTORS 
SI SEMICONDUCTOR DETECTORS 


Energy Resolution 
Advances in room-temperature solid-state gamma-ray 
spectrometry, 9:44342 (R;US) 
Readout Systems 
Development of readout electronics for monolithic integration 
with diode strip detectors, 9:44380 (R;DE) 


InAsSb strained-layer superlattices (SLSs) for long wavelength 
detector applications, 9:44435 (R;US) 
SEMICONDUCTOR DEVICES 


See also SEMICONDUCTOR LASERS 
TRANSISTORS 


Physical Radiation Effects 
Effects of radiation on MOS structures and silicon devices, 
9:44424 (R;DE) 
SEMICONDUCTOR LASERS 
Carrier Density 
Temperature dependence of threshold current of injection 
lasers for short pulse excitation, 9:44195 (J;US) 
Carrier Lifetime 
Temperature dependence of threshold current of injection 
lasers for short pulse excitation, 9:44195 (J;US) 
Radiation Effects 
Neutron damage effects in laser diodes, 9:44197 (BA;US).- 
Threshold Current 
Temperature dependence of threshold current of injection 
lasers for short pulse excitation, 9:44195 (J;US) 
SEMICONDUCTOR MATERIALS 
If possible index also the specific compounds. 
Annealing 
Applications of laser annealing in IC fabrication, 9:43933 
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Physical Radiation Effects 
Applications of laser annealing in IC fabrication, 9:43933 
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Superlattices 
Single crystal semiconductor multilayers for electrically active 
optical interference filters, 9:44175 (R;US) 
Surface Properties 
Laser induced periodic surface structure, 9:43890 (BA;NL) 
Temperature Gradients 
Laser induced temperature rise in semiconductors: analytical 
solutions, application to the transient, 9:43947 (BA;NL) 
Thin Films 
Single crystal semiconductor multilayers for electrically active 
optical interference filters, 9:44175 (R;US) 
SENEGAL 
Energy Policy 
Senegal - energy situation 1982/83, 9:43512 (R;DE;In German) 
SENIOR CENTERS 
See PUBLIC BUILDINGS 
SENSIBLE HEAT STORAGE 
Plumes 
Control of the movement of a fluid plume by injection and 
production procedures, 9:43486 (BA;US) 
SEPARATION EQUIPMENT 


A small-volume continuous oil/water separator for laboratory 
displacement experiments, 9:42866 (J;US) 
SEWAGE SLUDGE 
Contamination 
Report on the Oak Ridge sewage sludge land-farming 
experience. Part II. Pathways analysis, 9:44544 (R;US) 
Ground Disposal 
Report on the Oak Ridge sewage sludge land-farming 
experience. Part 1. Data presentation, 9:44543 (R;US) 
Health Hazards 
Pathogens in sludge: occurrence, inactivation, and potential for 
regrowth, 9:44650 (R;US) 
Pathogens 
Pathogens in sludge: occurrence, inactivation, and potential for 
regrowth, 9:44650 (R;US) 


Radioactivity 
Report on the Oak Ridge sewage sludge land-farming 
experience. Part 1. Data presentation, 9:44543 (R;US) 
Sterilization 
Pathogens in sludge: 
regrowth, 9:44650 (R;US) 
SHALE OIL 
See also SHALE OIL FRACTIONS 


inactivation, and potential for 


Kinetics of hydrogenation of alternative crude oils. First 
annual report, August 1, 1980-August 1, 1981 (464 
bibliographic citations), 9:42564 (R;US) 

Kinetics of hydrogenation of alternative crude oils. Final 
report, August 1, 1980-July 31, 1982 (Contains 1586 
bibliographic citations), 9:42565 (R;US) 

Marketing 
Paraho Oil Shale Module: ion and marketing plan. 
Topical report, Task 16, 9:42916 (R;US) 
Research Programs 
Goal setting and strategic planning for a shale oil recovery R 
& D program, 9:42905 (J;US) 


Paraho Oil Shale Module: transportation and marketing plan. 
Topical report, Task 16, 9:42916 (R;US) 
SHALE OIL FRACTIONS 
Mutagenesis 
Light activation of a complex mixture: effects of UV excision 
repair on the modulation of genotoxic and molecular events 
in Chinese hamster cells (Cytotoxicity of UVA activated 
shale oil retort process water), 9:44709 (J;GB) 
SHEARER LOADERS 
Fire Fighting 
Prevention of CH, explosions caused by fast-moving winning 
machines, 9:44442 (R;XE;In German) 
SHEATHS (FUEL) 
See FUEL CANS 
SHEEP 
Blood Serum 
Growth of ovine granulocyte-macrophage precursors in vitro 
without exogenous colony-stimulating activity, 9:44610 
(J;US) 
Bone Marrow 
Growth of ovine granulocyte-macrophage precursors in vitro 
without exogenous colony-stimulating activity, 9:44610 
(J;US) 
Lungs 
Localized pulmonary neutrophil influx induced by lung lavage 
in sheep, 9:44646 (J;DE) 
Macrophages 
Growth of ovine granulocyte-macrophage precursors in vitro 
without exogenous colony-stimulating activity, 9:44610 
GJ;US) 
SHEETS 
Thinner than PLATES but thicker than FOILS. 
Nonlinear Problems 
Non-linear behaviour of the geometrical and material 
properties of isotropic sheets with reinforced boundaries 
used for wall structures, 9:43854 (R;DE;In German) 
SHELTERS 
See also FALLOUT SHELTERS 
Efficiency 
Sheltering as a protective action, 9:43454 (J;US) 
SHF RADIATION 
See RADIOWAVE RADIATION 
SHIELDING MATERIALS 
Comparative Evaluations 
Comparison of candidate shielding materials for space power 
reactor applications, 9:43281 (J;US) 
SHIFT PROCESSES 
Bench-Scale Experiments 
Development of an advanced water-gas shift conversion 
system. Monthly project status report No. 5, August 1-31, 
1984, 9:42592 (R;US) 





Development of an advanced water-gas shift conversion 
system. Monthly project status report No. 5, August 1-31, 
1984, 9:42592 (R;US) 

SHIPMENT 
See TRANSPORT 
SHIPS 
Boiler Fuels 

Development and commercialization of a low-cost petroleum 

coke-oil slurry fuel for the marine industry, 9:42874 (RA;US) 
Diesel Engines 

Cooling systems and utilization of cooling water energy in 
marine engines, 9:43727 (RA;DE;In German) 

Waste heat utilization in inland ships, 9:43728 (RA;DE;In 
German) 

Efficiency 

Energy consumption and energy conservation in the electric 

systems of ships, 9:43703 (RA;DE;In German) 
Electric Utilities 

Energy consumption and energy conservation in the electric 

systems of ships, 9:43703 (RA;DE;In German) 
Energy Conservation 

Energy consumption and energy conservation in the electric 

systems of ships, 9:43703 (RA;DE;In German) 
Energy Demand 

Heat requirements of marine vessels, 9:43778 (RA;DE;In 
German) 

Internal Combustion Engines 

Good results for two-stroke engines in a special part-load 
design on the motor-ship ‘Europa’, 9:43785 (R;DE;In 
German) 

Load Management 

Energy consumption and energy conservation in the electric 

systems of ships, 9:43703 (RA;DE;In German) 
Power Generation 

Waste heat utilization in inland ships, 9:43728 (RA;DE;In 

German) 
Power Supplies 

Energy consumption and energy conservation in the electric 

systems of ships, 9:43703 (RA;DE;In German) 
SHOCK ABSORBERS 
Performance 

Techniques for automated performance testing of shock 

absorbers and MacPherson struts, 9:43763 (RA;DE) 
Performance Testing 

Techniques for automated performance testing of shock 

absorbers and MacPherson struts, 9:43763 (RA;DE) 
Test Facilities 

Techniques for automated performance testing of shock 

absorbers and MacPherson struts, 9:43763 (RA;DE) 
SHOCK WAVES 
Wave 

Study of shock-induced signals and coherent effects in solids 

by molecular dynamics, 9:44448 (J;US) 
SHOREHAM REACTOR 
Power Generation 

Safety evaluation report related to the operation of Shoreham 
Nuclear Power Station, Unit No. 1 (Docket No. 50-322). 
Supplement No. 6, 9:43400 (R;US) 

Reactor 

Safety evaluation report related to the operation of Shoreham 
Nuclear Power Station, Unit No. 1 (Docket No. 50-322). 
Supplement No. 6, 9:43400 (R;US) 

Reactor Operation 

Safety evaluation report related to the operation of Shoreham 
Nuclear Power Station, Unit No. 1 (Docket No. 50-322). 
Supplement No. 6, 9:43400 (R;US) 

SHORT ROTATION CULTIVATION 
Economic Analysis 
Economic analysis of short and ultra-short rotation forestry, 
9:43117 (J;NL) 
SHORTAGES 
Economic Analysis 
Supply crises and economic policy, 9:43551 (R;SE;In Swedish) 


Supply crises and economic policy, 9:43551 (R;SE;In Swedish) 
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SHORTFALLS 
See SHORTAGES 
SHUTTERS 
Design 

Development of an exterior insulating mechanism for passive 

solar walls. Final report, 9:43148 (R;US) 
Performance 

Development of an exterior insulating mechanism for passive 

solar walls. Final report, 9:43148 (R;US) 
SI SEMICONDUCTOR DETECTORS 
Performance Testing 

Radiation damage in silicon surface barrier detectors, 9:44421 
(BA;US) 

Physical Radiation Effects 

Radiation damage in silicon surface barrier detectors, 9:44421 
(BA;US) 

SIALON 
See ALUMINIUM OXIDES 
SILICON NITRIDES 
SILANES 
Chemical Vapor Deposition 

A mathematical model of the coupled fluid mechanics and 
chemical kinetics in a chemical vapor deposition reactor, 
9:44003 (J;US) 

SILICA 
Physical Radiation Effects 

Hole traps and trivalent silicon centers in metal/oxide/silicon 

devices, 9:43994 (J;US) 
Solubility 

Rock dissolution and consumption phenomena in an alkaline 

recovery system, 9:42847 (J;US) 
SILICA GEL 
Thermodynamic Properties 

Reaction calorimetry for coal chemistry and catalysis. Annual 
report, August 1, 1983-July 30, 1984 (Heats of immersion), 
9:42636 (R;US) 

SILICEOUS ROCK 
See SANDSTONES 
SILICON 
Absorptivity 

Temperature characterization of pulsed laser annealing of 

semiconductors, 9:43946 (BA;NL) 
Activation Analysis 

CONAC design and installation, Paradise Steam Plant, 9:42642 
(RA;US) 

Experience with a coal elemental analyzer at the Homer City 
Coal Cleaning Plant, 9:42641 (RA;US) 

Principles and applications of continuous coal analysis, 9:42638 

Annealing 

A detailed examination of time-resolved pulsed Raman 
temperature measurements of laser annealed silicon, 9:43941 
(BA;NL) 

Amorphous phase trapping as a result of pulsed laser 
irradiation of silicon, 9:43940 (BA;NL) 

Amorphous phase trapping as a result of pulsed laser 
irradiation of silicon, 9:44017 (J;US) 

Applications of a continuous wave incoherent light source 
(CWILS) to semiconductor processing, 9:44009 (BA;NL) 

Arsenic implant activation and redistribution in P-type silicon 
induced by pulsed electron beam annealing, 9:43936 
(BA;NL) 

Coherent precipitate formation in pulsed-laser and thermally- 
annealed, ion-implanted Si, 9:43921 (BA;NL) 

Coherent precipitate formation in pulsed-laser and thermally- 
annealed, ion-implanted Si, 9:44015 (J;US) 

CW laser annealing of ion implanted oxidized silicon layers on 
sapphire, 9:43928 (BA;NL) 

Detailed examination of time-resolved pulsed Raman 
temperature measurements of laser annealed silicon, 9:44012 
(J;US) 

Dopant Incorporation during rapid solidification, 9:43919 
(BA;NL) . 

Dopant incorporation during solidification, 9:44014 (J;US) 





Effect of pulse duration on the annealing of ion implanted 
silicon with a XeCl excimer laser and solar cells, 9:44013 
G;US) 

Gettering of impurities by incoherent light annealed porous 
silicon, 9:43931 (BA;NL) 

Ion and electron spectroscopy during pulsed laser irradiation 
of silicon, 9:43945 (BA;NL) 

Phase transformation and impurity redistribution during pulsed 
laser irradiation of amorphous silicon layers, 9:43986 (J;US) 

Pulsed excimer laser (308 nm) annealing of ion implanted 
silicon and solar cell fabrication, 9:43934 (BA;NL) 

Rapid thermal annealing of silicon using an ultrahigh power 
arc lamp, 9:43930 (BA;NL) 

Scanning electron beam annealing of oxygen donors in 
Czochralski silicon, 9:43935 (BA;NL) 

Search for vacancies in laser annealed silicon, 9:43920 
(BA;NL) 

Solid-phase-epitaxial growth of ion implanted silicon using cw 
laser and electron beam annealing, 9:43939 (BA;NL) 

Solid-phase-epitaxial growth of ion implanted silicon using CW 
laser and electron beam annealing, 9:44016 (J;US) 

Temperature characterization of pulsed laser annealing of 
semiconductors, 9:43946 (BA;NL) 

The contribution of beam processing to present and future 
integrated circuit technologies, 9:43932 (BA;NL) 

Thermodiffusion-a new approach to plasma self-confinement, 
9:43922 (BA;NL) 

Time-resolved study of silicon during pulsed-laser annealing, 
9:43885 (BA;NL) 

Atom Transport 
Low-temperature oxygen diffusion in silicon, 9:43998 (J;US) 
Bragg Reflection 

Time-resolved study of silicon during pulsed-laser annealing, 

9:43885 (BA;NL) 
Chemical Reaction Kinetics 

Amorphous phase trapping as a result of pulsed laser 

irradiation of silicon, 9:43940 (BA;NL) 
Chemical Vapor Deposition 

A mathematical model of the coupled fluid mechanics and 
chemical kinetics in a chemical vapor deposition reactor, 
9:44003 (J;US) 

Development of a polysilicon process based on chemical vapor 
deposition of dichlorosilane in an advanced Siemen’s reactor. 
Final report, October 11, 1982-May 21, 1983, 9:43091 (R;US) 

Crystal Defects 

Detection of electronic defects in strip-heater crystallized 
silicon thin films, 9:43937 (BA;NL) 

Rapid thermal annealing of silicon using an ultrahigh power 
arc lamp, 9:43930 (BA;NL) 

Search for vacancies in laser annealed silicon, 9:43920 
(BA;NL) 

Crystal Doping 

Defect control during epitaxial regrowth by rapid thermal 
annealing, 9:43929 (BA;NL) 

Detection of electronic defects in strip-heater crystallized 
silicon thin films, 9:43937 (BA;NL) 

Direct imaging of dopant distributions in silicon by scanning 
transmission electron microscopy, 9:43988 (J;US) 

Dopant Incorporation during rapid solidification, 9:43919 
(BA;NL) 

Local bonding arrangements of boron in doped hydrogenated 
amorphous silicon, 9:43987 (J;US) 

Crystal Growth 

Amorphous phase trapping as a result of pulsed laser 
irradiation of silicon, 9:44017 (J;US) 

Arsenic implant activation and redistribution in P-type silicon 
induced by pulsed electron beam annealing, 9:43936 
(BA;NL) 

Explosive recrystallization of ion implantation amorphous 
silicon layers, 9:43938 (BA;NL) 

Gettering of impurities by incoherent light annealed porous 
silicon, 9:43931 (BA;NL) 

Search for vacancies in laser annealed silicon, 9:43920 
(BA;NL) 

Silicon for solar cells, 9:43113 (R;US) 

Solid-phase-epitaxial growth of ion implanted silicon using cw 
laser and electron beam annealing, 9:43939 (BA;NL) 


SILICON 
ion Impiantation 


Solid-phase-epitaxial growth of ion implanted silicon using CW 
laser and electron beam annealing, 9:44016 (J;US) 

Ultra-high speed solidification and crystal growth in transiently 
molten semiconductor layers, 9:43886 (BA;NL) 

Crystal Structure 

Atomic structure of ion-implantation produced amorphous 
silicon and amorphous-crystalline interface structure and 
kinetics, 9:43118 (J;US) 

Local bonding arrangements of boron in doped hydrogenated 
amorphous silicon, 9:43987 (J;US) 


Detection of electronic defects in strip-heater crystallized 
silicon thin films, 9:43937 (BA;NL) 

Survey of the thermodynamics and kinetics of crystallization of 
Si and Ge, 9:43887 (BA;NL) 

Thin-film transistors in CO2-laser crystallized silicon films on 
fused silica, 9:43925 (BA;NL) 

Dislocations 

Interactions of twin boundaries and dislocations in solar silicon. 
Topical technical report, October 1, 1983-June 28, 1984, 
9:43092 (R;US) 

Electric Conductivity 

Process Research on Polycrystalline Silicon Material 

(PROPSM), 9:43973 (R;US) 
Electron Channeling 

Electron channeling and EBIC studies of polycrystalline 

silicon sheets, 9:43107 (R;US) 
Electron Scanning 

Scanning electron beam annealing of oxygen donors in 

Czochralski silicon, 9:43935 (BA;NL) 
Electron Spectroscopy 

Ion and electron spectroscopy during pulsed laser irradiation 

of silicon, 9:43945 (BA;NL) 
Hot Atom Chemistry 

Reaction studies of hot silicon and germanium radicals. 
Progress report, February 1, 1982-July 31, 1984, 9:44074 
(R;US) 

Interfaces 

Atomic structure of Si-SiO: interfaces suggesting a ledge 
mechanism of silicon oxidation, 9:43972 (R;US) 

Chromium silicide formation by ion mixing, 9:43995 (J;US) 

Ton Channeling 

Further development of a facility for c 

application to lattice location, 9:44932 (R;US) 
Ton Implantation 

Applications of a continuous wave incoherent light source 
(CWILS) to semiconductor processing, 9:44009 (BA;NL) 

Arsenic implant activation and redistribution in P-type silicon 
induced by pulsed electron beam annealing, 9:43936 
(BA;NL) 

Chromium silicide formation by ion mixing, 9:43995 (J;US) 

Coherent precipitate formation in pulsed-laser and thermally- 
annealed, ion-implanted Si, 9:43921 (BA;NL) 

CW laser annealing of ion implanted oxidized silicon layers on 
sapphire, 9:43928 (BA;NL) 

Defect control during epitaxial regrowth by rapid thermal 
annealing, 9:43929 (BA;NL) 

Explosive recrystallization of ion implantation amorphous 
silicon layers, 9:43938 (BA;NL) 

Origins of structural defects in BF2* -implanted and rapid- 
thermally-annealed silicon: conditions for defect-free 
regrowth, 9:43970 (R;US) 

Oxygen and nitrogen incorporation during CW laser 
recrystallization of polysilicon, 9:43927 (BA;NL) 

Phase transformation and impurity redistribution during pulsed 
laser irradiation of amorphous silicon layers, 9:43986 (J;US) 

Pulsed excimer laser (308 nm) annealing of ion implanted 
silicon and solar cell fabrication, 9:43934 (BA;NL) 

Rapid thermal annealing of silicon using an ultrahigh power 
arc lamp, 9:43930 (BA;NL) 

Scanning electron beam annealing of oxygen donors in 
Czochralski silicon, 9:43935 (BA;NL) 

Search for vacancies in laser annealed silicon, 9:43920 
(BA;NL) 

Solid-phase-epitaxial growth of ion implanted silicon using cw 
laser and electron beam annealing, 9:43939 (BA;NL) 





lon Implantation 


Thin-film transistors in CO2-laser crystallized silicon films on 
fused silica, 9:43925 (BA;NL) 
Ion Spectroscopy 
Ion and electron spectroscopy during pulsed laser irradiation 
of silicon, 9:43945 (BA;NL) 


Chemical durability of SRP waste glass: saturation effects and 
influence of SA/V, 9:42957 (R;US) 
Melting 
Pulsed-laser melting of amorphous silicon: Time-resolved 
measurements and model calculations, 9:44002 (J;US) 
Time-resolved studies of ultrarapid solidification of highly 
undercooled molten silicon formed by pulsed laser 
irradiation, 9:43966 (R;US) 
Microstructure 
Phase transformation and impurity redistribution during pulsed 
laser irradiation of amorphous silicon layers, 9:43986 (J;US) 
Nonlinear Optics 
Nonlinear laser melting of indium antimonide and silicon, 
9:43879 (BA;NL) 
Optical Properties 
A detailed examination of time-resolved pulsed Raman 
temperature measurements of laser annealed silicon, 9:43941 
(BA;NL) 
Oxidation 


Cl incorporation at the Si/SiO: interface during the oxidation 

of Si in HCl/O2 ambients, 9:43873 (J;US) 
Phase Studies 
Amorphous phase trapping as a result of pulsed laser 
irradiation of silicon, 9:43940 (BA;NL) 
Photon Transport 
X-ray absorption in perfect crystals, 9:45104 (R;US) 
Physical Radiation Effects 

Gettering of impurities by incoherent light annealed porous 
silicon, 9:43931 (BA;NL) 

Pulsed excimer laser (308 nm) annealing of ion implanted 
silicon and solar cell fabrication, 9:43934 (BA;NL) 

Search for vacancies in laser annealed silicon, 9:43920 
(BA;NL) 

Precipitation 

Coherent precipitate formation in pulsed-laser and thermally- 
annealed, ion-implanted Si, 9:43921 (BA;NL) 

Coherent precipitate formation in pulsed-laser and thermally- 
annealed, ion-implanted Si, 9:44015 (J;US) 

Raman Effect 

A detailed examination of time-resolved pulsed Raman 
temperature measurements of laser annealed silicon, 9:43941 
(BA;NL) 

tion 

Coherent precipitate formation in pulsed-laser and thermally- 
annealed, ion-implanted Si, 9:43921 (BA;NL) 

Explosive recrystallization of ion implantation amorphous 
silicon layers, 9:43938 (BA;NL) 

Oxygen and nitrogen incorporation during CW laser 
recrystallization of polysilicon, 9:43927 (BA;NL) 

Time resolved measurements of interface dynamics during 
pulsed laser melting observed by transient conductance, 
9:43943 (BA;NL) 

Transient conductivity measurements in pulsed ion beam 
melted silicon, 9:43944 (BA;NL) 

Ultra-high speed solidification and crystal growth in transiently 
molten semiconductor layers, 9:43886 (BA;NL) 

Zone-melting recrystallization of semiconductor films, 9:43926 
(BA;NL) 

Reflectivity 

Time-resolved studies of ultrarapid solidification of highly 
undercooled molten silicon formed by pulsed laser 
irradiation, 9:43966 (R;US) 

Electron Microscopy 

Electron channeling and EBIC studies of polycrystalline 
silicon sheets, 9:43107 (R;US) 

Imaging of surfaces and defects of crystals. Progress report, 
August 1, 1983-July 31, 1984, 9:43905 (R;US) 

Solidification 

Time-resolved studies of ultrarapid solidification of highly 
undercooled molten silicon formed by pulsed laser 
irradiation, 9:43966 (R;US) 
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Ultra-high speed solidification and crystal growth in transiently 

molten semiconductor layers, 9:43886 (BA;NL) 
Stokes Parameters 

A detailed examination of time-resolved pulsed Raman 
temperature measurements of laser annealed silicon, 9:43941 
(BA;NL) 

Surface Properties 

Imaging of surfaces and defects of crystals. Progress report, 
August 1, 1983-July 31, 1984, 9:43905 (R;US) 

Thermal Conduction 

Time resolved measurements of interface dynamics during 
pulsed laser melting observed by transient conductance, 
9:43943 (BA;NL) 

Thermal Diffusion 

Temperature characterization of pulsed laser annealing of 
semiconductors, 9:43946 (BA;NL) 

Thermodiffusion-a new approach to plasma self-confinement, 
9:43922 (BA;NL) 

Thermal Stresses 

Time-resolved study of silicon during pulsed-laser annealing, 

9:43885 (BA;NL) 
Thermodynamics 

Amorphous phase trapping as a result of pulsed laser 
irradiation of silicon, 9:43940 (BA;NL) 

Temperature characterization of pulsed laser annealing of 
semiconductors, 9:43946 (BA;NL) 

Time resolved measurements of interface dynamics during 
pulsed laser melting observed by transient conductance, 
9:43943 (BA;NL) 

Transient conductivity measurements in pulsed ion beam 
melted silicon, 9:43944 (BA;NL) 

Transmission Electron Microscopy 

Imaging of surfaces and defects of crystals. Progress report, 

August 1, 1983-July 31, 1984, 9:43905 (R;US) 
Trapping 

Amorphous phase trapping as a result of pulsed laser 
irradiation of silicon, 9:44017 (J;US) 

Search for vacancies in laser annealed silicon, 9:43920 
(BA;NL) 

Twinning 

Interactions of twin boundaries and dislocations in solar silico: 
Topical technical report, October 1, 1983-June 28, 1984, 
9:43092 (R;US) 

Vibrational States 

Measurement of phonon densities of states for pure and 

hydrogenated amorphous silicon, 9:44000 (J;US) 
Zone Melting 

Nonlinear laser melting of indium antimonide and silicon, 
9:43879 (BA;NL) 

Temperature characterization of pulsed laser annealing of 
semiconductors, 9:43946 (BA;NL) 

Time resolved measurements of interface dynamics during 
pulsed laser melting observed by transient conductance, 
9:43943 (BA;NL) 

Transient conductivity measurements in pulsed ion beam 
melted silicon, 9:43944 (BA;NL) 

Ultra-high speed solidification and crystal growth in transiently 
molten semiconductor layers, 9:43886 (BA;NL) 

Zone-melting recrystallization of semiconductor films, 9:43926 
(BA;NL) 


SILICON 28 TARGET 


Muon Reactions 
Nuclear moments and nuclear structure. Annual progress 
report, September 1, 1983-July 31, 1984, 9:45050 (R;US) 


SILICON ALLOYS 


Chemical Vapor Deposition 
Glow discharge amorphous silicon tin alloys, 9:43112 (R;US) 
Superconductivity 
Formation of superconductive Al(GeSi) alloys by low 
temperature laser quenching methods, 9:43827 (R;US) 


SILICON CARBIDES 


Fundamental studies of growth, doping and transformation in 
beta silicon carbide, 9:43974 (R;US) 
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Ion 
Analytical electron microscopy of SiC implanted with Cr ions, 
9:43900 (R;US) ; 
Fundamental studies of growth, doping and transformation in 
beta silicon carbide, 9:43974 (R;US) 
Ton-beam and laser mixing of nickel overlayers on silicon 
carbide, 9:43985 (J;US) 


Ion-beam and laser mixing of nickel overlayers on silicon 
carbide, 9:43985 (J;US) 
SILICON HYDRIDES 
See SILANES 
SILICON HYDROXIDES 
Vibrational States 
Measurement of phonon densities of states for pure and 
hydrogenated amorphous silicon, 9:44000 (J;US) 
SILICON NITRIDES 
Hot Pressing 
Process for the production of metal nitride sintered bodies and 
resultant silicon nitride and aluminum nitride sintered bodies, 
9:43911 (R;US) 
SILICON OXIDES 


See also QUARTZ 
SILICA 


Interfaces 
Atomic structure of Si-SiO2 interfaces suggesting a ledge 
mechanism of silicon oxidation, 9:43972 (R;US) 
SILICON SEMICONDUCTOR DETECTORS 
See SI SEMICONDUCTOR DETECTORS 
SILICON SOLAR CELLS 
Electrical 

Investigation of the texture surface silicon solar cell, 9:43100 

(R;US) 
Fabrication 

Advanced amorphous materials for photovoltaic conversion. 
Annual report for 1983, 9:43089 (R;US) 

Effect of pulse duration on the annealing of ion implanted 
silicon with a XeCl excimer laser and solar cells, 9:44013 
(J;US) 

Investigation of the texture surface silicon solar cell, 9:43100 
(R;US) 

Pulsed excimer laser (308 nm) annealing of ion implanted 
silicon and solar cell fabrication, 9:43934 (BA;NL) 

Grain Boundaries 

Characterization of bicrystal grain boundary properties using 

device structures, 9:43110 (R;US) 
Hydrogenation 


Process research of polycrystalline silicon material (PROPSM). 


Quarterly report No. 3, April 1, 1984-June 30, 1984, 9:43093 
(R;US) 
Materials 
Atomic structure of ion-implantation produced amorphous 
silicon and amorphous-crystalline interface structure and 
kinetics, 9:43118 (J;US) 
Passivation 


Process research of polycrystalline silicon material (PROPSM). 


Quarterly report No. 3, April 1, 1984-June 30, 1984, 9:43093 
(R;US) 
Performance 
Advanced amorphous materials for photovoltaic conversion. 
Annual report for 1983, 9:43089 (R;US) 
Research Programs 
Advances and opportunities in the amorphous silicon research 
field, 9:43109 (R;US) 
SILICONES 
Chemiluminescence 
Chemiluminescence of polymers: applications to weapons 
materials, 9:43959 (J;NL) 
SILOXANES 
See also SILICONES 
Conformational Changes 
Non-Gaussian theory of rubberlike elasticity based on 
rotational isomeric state simulations of network chain 
configurations. II. Bimodal poly(dimethylsiloxane) networks, 
9:43960 (J;US) 
Elasticity cs 
Non-Gaussian theory of rubberlike elasticity based on 
rotational isomeric state simulations of network chain 


SIZEWELL-B REACTOR 
Transients 


ions. II. Bimodal poly(dimethylsiloxane) networks, 
9:43960 (J;US) 
SILTSTONES 
Density 
Report of laboratory testing on rock core samples, Mansfield 
No. 1 (PD-4) well, Palo Duro Basin, Texas: unanalyzed data, 
9:42952 (R;US) 
Hardness 
Report of laboratory testing on rock core samples, Mansfield 
No. 1 (PD-4) well, Palo Duro Basin, Texas: unanalyzed data, 
9:42952 (R;US) 
Porosity 
Report of laboratory testing on rock core samples, Mansfield 
No. 1 (PD-4) well, Palo Duro Basin, Texas: unanalyzed data, 
9:42952 (R;US) 
Tensile Properties 
Report of laboratory testing on rock core samples, Mansfield 
No. 1 (PD-4) well, Palo Duro Basin, Texas: unanalyzed data, 
9:42952 (R;US) 
SILVER 
Atom Collisions 
Explanation of the anomalous peak observed in He-atom 
scattering from Ag(111), 9:44958 (J;US) 
Catalytic Effects 
Selectivity, activity and metal-support interactions of Group 
VIII bimetallic catalysts. Progress report, 15 August 1983-15 
August 1984, 9:44034 (R;US) 
Charged-Particle Transport 
Undergraduate a-particle time-of-flight experiment for 
determining the mean excitation energy for electronic 
stopping power of Al, Cu, Ag, and Au, 9:45113 (J;US) 
Radiation 


Surface-plasmon radiation from ellipsoidal silver spheroids, 
9:43869 (J;US) 
Electron Reactions 
Measurements of the A dependence of deep-inelastic electron 
scattering from nuclei, 9:44995 (J;US) 
Natural Radioactivity 
Natural radioactivity of some metals and ceramics, 9:44745 
(RA;AT) 
Optical Properties 
Surface-plasmon radiation from ellipsoidal silver spheroids, 
9:43869 (J;US) 
Phonons 
Explanation of the anomalous peak observed in He-atom 
scattering from Ag(111), 9:44958 (J;US) 
Physical Radiation Effects 
Surface-plasmon radiation from ellipsoidal silver spheroids, 
9:43869 (J;US) 
Plasmons 
Surface-plasmon radiation from ellipsoidal silver spheroids, 
9:43869 (J;US) 
Proton Reactions 
Degradation of proton momentum through nuclei, 9:45014 
GUS) 
SILVER ALLOYS 
Electric Conductivity 
Friction and contact resistance of a junction between a 
palladium silver alloy and an iron nickel alloy, 9:44224 
(R;US) 
Friction 
Friction and contact resistance of a junction between a 
palladium silver alloy and an iron nickel alloy, 9:44224 
(R;US) 
SINGLE CRYSTALS 
See MONOCRYSTALS 
SIZEWELL NUCLEAR POWER STATION B 
See SIZEWELL-B REACTOR 
SIZEWELL-B REACTOR 
Failures 
Theoretical calculations of pressure vessel failure frequencies 
for Sizewell 'B’ transients, 9:43239 (R;GB) 
Transients 
Theoretical calculations of pressure vessel failure frequencies 
for Sizewell 'B’ transients, 9:43239 (R;GB) 





Chemical Analysis 
Comparative investigations on the lead content of human bones 
from prehistoric and historical times from Bavaria and Peru, 
9:44722 (R;DE;In German) 
SKIN 
See also HAIR 
Beta 
Evaluation of B-ray dose to the skin for I-131 exposures: a 
comparison of different models, 9:45128 (RA;US) 


Effects of decontamination treatment of normal skin and 
excoriation contaminated with radionuclides, 9:44671 
(RA;AT) 

Radionuclide Kinetics 

Effects of decontamination treatment of normal skin and 
excoriation contaminated with radionuclides, 9:44671 
(RA;AT) 

SLAGS 
Vi 
Effect of feed coal variation on demonstration plant 
performance, 9:42576 (R;US) 
SLC 
See STANFORD LINEAR COLLIDER 
SLOWPOKE TYPE REACTORS 
Research Programs 
Progress report, Physics Division: 1982 July 1-September 30, 
9:45038 (R;CA) 
SLUDGES 
See also SEWAGE SLUDGE 
Waste Product Utilization 

Co-utilization of pulverized coal ash and flue gas scrubber 
sludge, 9:42657 (R;US) 

New developments in fertilizer technology. 14th 
demonstration, October 5-6, 1983, 9:42660 (R;US) 

SLUGS (FUEL) 
See FUEL RODS 
SLURRIES 
See also FUEL SLURRIES 
Pumping 
CNG acid gas removal process. Final technical report, 9:42570 
(R;US) 
SLURRIES (FUEL) 
See FUEL SLURRIES 
SLURRY PIPELINES 
Performance 

Numerical calculation of particle dispersion in a turbulent 

mixing layer flow, 9:42736 (J;NL) 
Drop 


Coal - No. 2 oil mixtures - pipelining and combustion tests, 
9:42709 (RA;US) 
SMALL INTESTINE 
Radionuclide Kinetics 
Effect of milk diet enriched with lactose and/or iron on 
strontium-85 transfer and retention in rat's ileum, 9:44674 
(RA;AT) 
SMALL-SCALE HYDROELECTRIC POWER PLANTS 
Geothermal electric generation. Final report, 9:43084 (R;US) 


Picopower 4th quarterly report. Final report, 9:43087 (R;US) 
SMOKES 
Chemical Analysis 
Resolution and performance of ion mobility spectrometry 
towards application in combustion and incineration 
processes. Technical progress report, 15 September 1983-1 
August 1984, 9:44479 (R;US) 
SNAP REACTORS 
Reactor Systems for Nuclear Auxiliary Power. 
Shielding Materials 
Comparison of candidate shielding materials for space power 
reactor applications, 9:43281 (J;US) 
SOCIO-ECONOMIC FACTORS 
Assessing and managing socioeconomic impacts of power 
plants. Final report, 9:44586 (R;US) 
SODA ASH 
See SODIUM CARBONATES 
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SODIUM 
Activation Analysis 
CONAC design and installation, Paradise Steam Plant, 9:42642 
(RA;US) 
Experience with a coal elemental analyzer at the Homer City 
Coal Cleaning Plant, 9:42641 (RA;US) 
Principles and applications of continuous coal analysis, 9:42638 
(RA;US) 
Leaching 
Chemical durability of SRP waste glass: saturation effects and 
influence of SA/V, 9:42957 (R;US) 
Neon 20 Reactions 
Nuclear moments and nuclear structure. Annual progress 
report, September 1, 1983-July 31, 1984, 9:45050 (R;US) 
Photon-Atom Collisions 
Measurement of electron polarization of optically pumped 
sodium atoms, 9:44954 (J;NL) 
SODIUM CARBONATES 
Catalytic Effects 
Catalyzed gasification of coal: isotope and XPS studies, 
9:42589 (R;US) 
SODIUM CHLORIDES 
Impurities 
Theoretical methods for the study of transition metals in 
crystals, 9:44192 (R;US) 
Laser Materials 
Theoretical methods for the study of transition metals in 
crystals, 9:44192 (R;US) 
SODIUM CITRATES 
See SODIUM COMPOUNDS 
SODIUM COMPOUNDS 
See also SODIUM CARBONATES 
SODIUM CHLORIDES 
SODIUM FLUORIDES 
SODIUM HYDROXIDES 
Absorption Spectroscopy 
Atomic absorption measurement of cations in cultured cells, 
9:44605 (BA;US) 
Electric Conductivity 
Rearrangement of inverse micelles following charge 
scavenging observed by time-resolved microwave 
conductivity (Pulsed irradiation of sodium bis(2- 
ethylhexylsulfosuccinate) in isooctane), 9:44053 (J;US) 
SODIUM FLUORIDES 
Impurities 
Theoretical methods for the study of transition metals in 
crystals, 9:44192 (R;US) 
Laser Materials 
Theoretical methods for the study of transition metals in 
crystals, 9:44192 (R;US) 
Monitoring 
Measurements of fluoride concentration in the Narssaq river in 
connection with tunnel mining at Kvanefjeld 1979-81, 
9:42992 (R;DK;In Danish) 
Water Pollution 
Measurements of fluoride concentration in the Narssaq river in 
connection with tunnel mining at Kvanefjeld 1979-81, 
9:42992 (R;DK;In Danish) 
SODIUM HYDROXIDES 
Rock-Fluid Interactions 
Caustic consumption by a sandstone at elevated temperatures, 
9:42801 (J;US) 
SODIUM IODIDE DETECTORS 
See NAI DETECTORS 
SODIUM LAURYL SULFATES 
See SODIUM COMPOUNDS 
SODIUM MINERALS 
See MINERALS 
SODIUM-SULFUR BATTERIES 
Electrochemistry 
Polarization behavior of the nickel electrode in molten sulfides, 
9:43503 (J;US) 
Marketing Research 
Emerging battery technologies, 9:43502 (J;US) 
Solid Electrolytes 
Three-dimensional approach to the electrolytic degradation of 
solid electrolytes, 9:43504 (J;GB) 
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Technology Assessment 
Emerging battery technologies, 9:43502 (J;US) 
SODIUM-WATER REACTIONS 
See MOLTEN METAL-WATER REACTIONS 
SOILING 
See SURFACE CONTAMINATION 
SOILS 
Permeability 

Enhancement of thermal water vapor diffusion in soil, 9:44546 
(J;US) 

Radiation Monitoring 

Environmental monitoring at the Savannah River Plant. 
Annual report, 1980, 9:44538 (R;US) 

Environmental monitoring at the Savannah River Plant. 
Annual report, 1982, 9:44539 (R;US) 

Radioactivity 

Report on the Oak Ridge sewage sludge land-farming 
experience. Part 1. Data presentation, 9:44543 (R;US) 

Uranium Mill Tailings Remedial Action Program. Radiological 
survey of Shiprock vicinity property SH08, Shiprock, New 
Mexico, October-November 1982, 9:42998 (R;US) 

Uranium Mill Tailings Remedial Action Program. Radiological 
survey of Shiprock vicinity property SH15, Shiprock, New 
Mexico, October-November 1982, 9:43004 (R;US) 

Uranium Mill Tailings Remedial Action Program. Partial 
radiological survey of Shiprock vicinity property SH14 
Shiprock, New Mexico, October-November 1982, 9:43003 
(R;US) 

Uranium Mill Tailings Remedial Action Program. Radiological 
survey of Shiprock vicinity property SH07, Shiprock, New 
Mexico, September-November 1982, 9:42997 (R;US) 

Uranium Mill Tailings Remedial Action Program. Radiological 
survey of Shiprock vicinity property SH10, Shiprock, New 
Mexico, October-November 1982, 9:43000 (R;US) 

Uranium Mill Tailings Remedial Action Program. Radiological 
survey of Shiprock vicinity property SH11, Shiprock, New 
Mexico, October-November 1982, 9:43001 (R;US) 

Uranium Mill Tailings Remedial Action Program. Radiological 
survey of Shiprock vicinity property SH16, Shiprock, New 
Mexico, October-November 1982, 9:43005 (R;US) 

Uranium Mill Tailings Remedial Action Program. Radiological 
survey of Shiprock vicinity property SHO9, Shiprock, New 
Mexico, October-November 1982, 9:42999 (R;US) 

Radiochemical Analysis 

Uranium Mill Tailings Remedial Action Program. Radiological 
survey of Shiprock vicinity property SH08, Shiprock, New 
Mexico, October-November 1982, 9:42998 (R;US) 

Uranium Mill Tailings Remedial Action Program. Radiological 
survey of Shiprock vicinity property SH15, Shiprock, New 
Mexico, October-November 1982, 9:43004 (R;US) 

Uranium Mill Tailings Remedial Action Program. Radiological 
survey of Shiprock vicinity property SHO7, Shiprock, New 
Mexico, September-November 1982, 9:42997 (R;US) 

Uranium Mill Tailings Remedial Action Program. Radiological 
survey of Shiprock vicinity property SH10, Shiprock, New 
Mexico, October-November 1982, 9:43000 (R;US) 

Uranium Mill Tailings Remedial Action Program. Radiological 
survey of Shiprock vicinity property SH16, Shiprock, New 
Mexico, October-November 1982, 9:43005 (R;US) 

Uranium Mill Tailings Remedial Action Program. Radiological 
survey of Shiprock vicinity property SHO9, Shiprock, New 
Mexico, October-November 1982, 9:42999 (R;US) 

Radionuclide Migration 

Soil properties investigation in Slovenia, related to soil to plant 
radionuclide and stable element transfer factors, 9:44540 
(RA;AT) 

SOLAR ABSORBERS 
Antireflection Coatings 

Optical coatings for energy efficiency and solar applications. 
Proceedings of the Seminar, Los Angeles, CA, January 28, 
29, 1982, 9:43119 (B;US) 

SOLAR ACTIVITY 


See also SOLAR FLARES 
SOLAR RADIO BURSTS 
SOLAR WIND 
SOLAR X-RAY BURSTS 
SUNSPOTS 


SOLAR COLLECTORS 
Comparative Evaluations 


Radiowave Radiation 
Three dimensional structure and time development of radio 
emission from solar active regions. Final report, 1 May 1980- 
31 December 1982, 9:44838 (R;US) 
SOLAR AIR HEATERS 
Field Tests 
HVAC and water heating system field test experiences at the 
Tennessee Energy Conservation in Housing (TECH) 
complex, 9:43604 (R;US) 
SOLAR BATTERIES 
See SOLAR CELL ARRAYS 
SOLAR CELL ARRAYS 
Design 
Low concentration ratio solar array for low Earth orbit multi- 
100kW application. Volume 2: Drawings. Final Report, 
9:43097 (R;US) 
Low concentration ratio solar array structural configuration, 
9:43102 (R;US) 
SOLAR CELL RECEIVERS 
See SOLAR RECEIVERS 
SOLAR CELLS 
See also CADMIUM SULFIDE SOLAR CELLS 


MIS SOLAR CELLS 
SILICON SOLAR CELLS 


Carrier Mobility 
Collection efficiency and short circuit current in 
polycrystalline solar cells, 9:43114 (J;US) 


Optical coatings for energy efficiency and solar applications. 
ings of the Seminar, Los Angeles, CA, January 28, 
29, 1982, 9:43119 (B;US) 
Efficiency 

Amorphous silicon solar cells, 9:43095 (R;JP;In Japanese) 

Analysis of the reflective multibandgap solar cell concept, 
9:43096 (R;US) 

Collection efficiency and short circuit current in 
polycrystalline solar cells, 9:43114 (J;US) 

Contacts 


Fundamentals of metal-semiconductor contacts, 9:44236 (R;US) 
Electrical Faults 
Collection efficiency and short circuit current in 
polycrystalline solar cells, 9:43114 (J;US) 
F 
Development of metallization process, 9:43094 (R;US) 
Thin N-I-P radiation resistant solar cells, 9:43098 (R;US) 
Grain Size 
Collection efficiency and short circuit current in 
polycrystalline solar cells, 9:43114 (J;US) 
Meetings 
Photovoltaics advanced research and development Sth annual 
review meeting, 9:43105 (R;US) 
Summary of the advanced high efficiency concepts 
subcontractors review meeting, 9:43104 (R;US) 
National Program Plans 
Recent developments in photovoltaics, 9:43108 (R;US) 
Recrystallization 
Solar cells of metal-free phthalocyanine dispersed in polyvinyl 
carbazole. 1: effects of the recrystallization of H2PC on cell 
characteristics, 9:43099 (R;US) 
SOLAR COLLECTORS 
See also FLAT PLATE COLLECTORS 
SOLAR AIR HEATERS 
SOLAR PONDS 
Energy saving measures within the scope of the ‘Program for 
future investments of the Government of the Federal 
Republic of Germany’, 9:43153 (RA;DE;In German) 
Certification 
Analysis of technical issues for national collector performance 
certification methods. Final technical report, 9:43172 (R;US) 
Comparative Evaluations 
Measuring program on solar devices for use in buildings 
owned by the Federal Republic of Germany, 9:43164 
(RA;DE;In German) 
Use of economical off-shelf vacuumware bottles (hot soup 
type) as solar evacuated tubes. Final technical report, 1 
January 1981-31 July 1982, 9:43173 (R;US) 





Application of solar technology for service water heating for 
use in an apartment house owned by the Federal Republic of 
Germany (51 flats), 9:43163 (RA;DE;In German) 

Defects 

Application of solar technology for service water heating for 
use in an apartment house owned by the Federal Republic of 
Germany (51 flats), 9:43163 (RA;DE;In German) 


Application of solar technology for service water heating for 
use in an apartment house owned by the Federal Republic of 
Germany (3 floors and 20 flats), 9:43162 (RA;DE;In 
German) 

Energy Efficiency 

Solar heating device for service water heating combined with 
a conventional heating system, warm water supply for 55 
apartments and a canteen for 100 persons (full board), 
9:43158 (RA;DE;In German) 

Feasibility Studies 

Federal Construction Board and the several years lasting 
investment program for growth and environmental 
provision, 9:43156 (RA;DE;In German) 

Photovoltaic concentrator pointing dynamics and plasma 
interaction study, 9:43101 (R;US) 

Heat Pipes 

Heat pipe collector adaptation to solar energy plants in 
consideration of a selective coating, 9:43170 (R;DE;In 
German) 

Metering 

Measuring program on solar devices for use in buildings 
owned by the Federal Republic of Germany, 9:43164 
(RA;DE;In German) 

Performance 

Utilization of solar energy in state-owned buildings in Berlin, 

9:43152 (R;DE;In German) 
Ss 

Application of solar technology for service water heating for 
use in an apartment house owned by the Federal Republic of 
Germany (3 floors and 20 flats), 9:43162 (RA;DE;In 
German) 

Thermal Efficiency 

Thermal comparison among several beverage can solar 
collectors. Forest Service general technical report, 9:43177 
(R;US) 

SOLAR CONCENTRATORS 
See also SOLAR REFLECTORS 
Certification 

Analysis of technical issues for national collector performance 

certification methods. Final technical report, 9:43172 (R;US) 
SOLAR CORONA 
Mass Transfer 

Associations between coronal mass ejections and interplanetary 
shocks, 9:44814 (R;US) 

Evidence linking coronal mass ejections with interplanetary 
magnetic clouds, 9:44843 (R;US) 

Modeling of transient disturbances in coronal-streamer 
configurations, 9:44812 (R;US) 

Temperature Gradients 

Mixed solar wind originating from coronal regions of different 

temperatures, 9:44807 (R;US) 
SOLAR ELECTRIC PROPULSION 
Energy Storage 

Evaluation of the use of on-board spacecraft energy storage for 

electric propulsion missions, 9:43494 (R;US) 
SOLAR ENERGY 
Current alternative energy research and development in 
Illinois, 9:43552 (R;US) 
Consumer Guides 
Solar remodeling in southern New Mexico, 9:43145 (R;US) 
Demonstration Programs 

Energy research and development plan for 73rd-75th fiscal 

years (July 1984-June 1987), 9:43538 (R;US) 
Programs 


Energy research and development plan for 73rd-75th fiscal 
years (July 1984-June 1987), 9:43538 (R;US) 
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SOLAR FLARES 


Balmer Lines 
Statistical aspects of the 1980 solar flares. Part 3: Parametric 
comparison and final comments, 9:44787 (R;US) 
Gamma Radiation 
Characteristics of gamma-ray line flares, 9:44820 (R;US) 
Gamma Spectroscopy 
High resolution X- and gamma-ray spectroscopy of solar flares. 
Final Report, 1 February 1979-31 October 1983, 9:44835 
(R;US) 
Hard X Radiation 
Impulsive hard X-rays from solar flares, 9:44871 (R;US) 
Interpretation of hard X-ray polarization measurements in solar 
flares, 9:44844 (R;US) 
Heating 
Turbulent heating in solar cosmic ray theory, 9:44827 (R;US) 
Helium 
Survey of He(+)/He(2+) abundance ratios in energetic 
particle events, 9:44810 (R;US) 
Microwave Radiation 
Great microwave bursts and hard X-rays from solar flares, 
9:44772 (R;US) 
Nonlinear Problems 
Nonlinear computations of a solar flare model, 9:44877 (J;US) 
Photons 
Neutrons and gamma rays from solar flares, 9:44850 (R;US) 
Plasma Simulation 
Nonlinear computations of a solar flare model, 9:44877 (J;US) 
Polarization 
Interpretation of hard X-ray polarization measurements in solar 
flares, 9:44770 (R;US) 
Solar Neutrons 
Neutrons and gamma rays from solar flares, 9:44850 (R;US) 
Synchrotron Radiation 
Decimetric gyrosynchrotron emission during a solar flare, 
9:44826 (R;US) 
Tearing Instability 
Nonlinear computations of a solar flare model, 9:44877 (J;US) 
X Radiation 
Great microwave bursts and hard X-rays from solar flares, 
9:44772 (R;US) 
Interpretation of hard X-ray polarization measurements in solar 
flares, 9:44770 (R;US) 
Statistical aspects of the 1980 solar flares. Part 3: Parametric 
comparison and final comments, 9:44787 (R;US) 
X-Ray Spectroscopy 
High resolution X- and gamma-ray spectroscopy of solar flares. 
Final Report, 1 February 1979-31 October 1983, 9:44835 


See also SOLAR SPACE HEATING 
Current alternative energy research and development in 
Illinois, 9:43552 (R;US) 


SOLAR HEATING SYSTEMS 


See also SOLAR-ASSISTED HEAT PUMPS 
Corrosion 
Residential Solar Heating Demonstration: final report of the 
management support contractor, Volume 4. Corrosion 
problems. Final report, 9:43165 (R;US) 
Field Tests 
HVAC and water heating system field test experiences at the 
Tennessee Energy Conservation in Housing (TECH) 
complex, 9:43604 (R;US) 
Performance 
Residential Solar Heating Demonstration: final report of the 
management support contractor, Volume 5. Summary of 
data findings. Final report, 9:43166 (R;US) 
Technology Assessment 
Use of active solar heating and domestic hot water (DHW) 
systems in single family homes: technical findings and lessons 
learned from the HUD solar demonstration program, 9:43167 
(R;US) 


SOLAR ONE POWER PLANT 


See BARSTOW SOLAR PILOT PLANT 


SOLAR PONDS 


See also ROOF PONDS 
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Technology Assessment 
Solar thermal technology evaluation, fiscal year 1982. Volume 
1: executive summary, 9:43174 (R;US) 
Solar thermal technology evaluation, fiscal year 1982. Volume 
2: technical, 9:43175 (R;US) 
SOLAR RADIATION 
Abundance 
Turbulent heating in solar cosmic ray theory, 9:44827 (R;US) 
Data Compilation 
Solar One solar thermal central receiver pilot plant 1983 
meteorological data report, 9:43139 (R;US) 
SOLAR RADIO BURSTS 
Radio evidence for interplanetary streamers in the range 10- 
170 solar radii, 9:44796 (R;US) 
Solar radio burst and in situ determination of interplanetary 
electron density, 9:44783 (R;US) 
Velocity profiles of interplanetary shocks, 9:44815 (R;US) 
Hard X Radiation 
Multiple energetic injections in a strong spike-like solar burst, 
9:44780 (R;US) 
SOLAR RECEIVERS 
Technology Assessment 
Solar thermal technology evaluation, fiscal year 1982. Volume 
1: executive summary, 9:43174 (R;US) 
SOLAR REFLECTORS 
Reflective Coatings 
Optical coatings for energy efficiency and solar applications. 
Proceedings of the Seminar, Los Angeles, CA, January 28, 
29, 1982, 9:43119 (B;US) 
SOLAR SEA POWER PLANTS 
See OCEAN THERMAL POWER PLANTS 
SOLAR SPACE HEATING 
Simulation 
Pilot test facility for solar systems, 9:43154 (RA;DE;In 
German) 
Research Programs 
Pilot test facility for solar systems, 9:43154 (RA;DE;In 
German) 
SOLAR THERMAL CONVERSION 
Use for overviews of solar thermal program. 


Solar Thermal Advanced Research Center final technical 
report, January 1, 1983-December 31, 1983, 9:43136 (R;US) 
Research Programs 
Solar Thermal Advanced Research Center final technical 
report, January 1, 1983-December 31, 1983, 9:43136 (R;US) 
Solar Receivers 
Solar Thermal Advanced Research Center final technical 
report, January 1, 1983-December 31, 1983, 9:43136 (R;US) 
SOLAR THERMAL POWER PLANTS 
Air Force Logistics Command (AFLC) solar thermal plant. 
Final Report, 9:43137 (R;US) 
Cost Benefit Analysis 
Cost analysis of an air Brayton receiver for a solar thermal 
electric power system in selected annual production 
volumes. Final Report, 9:43138 (R;US) 
SOLAR THERMAL RECEIVERS 
See SOLAR RECEIVERS 
SOLAR WATER HEATERS 
Certification 
Analysis of technical issues for national collector performance 
certification methods. Final technical report, 9:43172 (R;US) 
Latent Heat Storage 
Heat storage units using a salt hydrate as storage medium 
based on the extra water principle, 9:43178 (R;DK) 
Performance 
Solar domestic water pre-heating for the Downtowner 
Retirement Apartments. Final report, 9:43147 (R;US) 
SOLAR WIND 
Corotating shocks in inner heliosphere, 9:44817 (R;US) 
Interplanetary scintillation observations of the solar wind close 
to the Sun and out of the ecliptic, 9:44795 (R;US) 
Mixed solar wind originating from coronal regions of different 
temperatures, 9:44807 (R;US) 
Plasma properties of driver gas following interplanetary shocks 
observed by ISEE-3, 9:44816 (R;US) 
Plasma wave experiment for the ISEE-3 mission, 9:44893 
(R;US) 


Decomposition 


Radial evolution of the solar wind, 1-10 AU, 9:44799 (R;US) 
Alfven Waves 
Turbulent generation of outward traveling Alfvenic 
fluctuations in the solar wind, 9:44782 (R;US) 
Disturbances 
Solar wind distrubances in the outer heliosphere caused by 
successive solar flares from the same active region, 9:44797 
(R;US) 


Quasi-steady solar wind dynamics, 9:44813 (R;US) 
Heavy Ions 
Acceleration of heavy ions in the solar wind, 9:44811 (R;US) 
Interpreting the solar wind ionization state, 9:44808 (R;US) 
Helium Ions 

Relative abundance of 3He({+ +) in the solar wind, 9:44804 
(R;US) 

Solar wind minor ions: recent observations, 9:44803 (R;US) 

Interactions 

Development of a computational model for predicting solar 
wind flows past nonmagnetic terrestrial planets. Final report, 
July 1978-August 1983, 9:44788 (R;US) 

Interaction of the plasma tail of comet Bradfield 1979L on 
1980 February 6 with a possibly flare-generated solar-wind 
disturbance, 9:44819 (R;US) 

Iron 
Spatial variation of iron abundance in the high speed solar 
wind, 1972 to 1976, 9:44806 (R;US) 
Iron Ions 
Iron charge states observed in the solar wind, 9:44805 (R;US) 
Solar wind minor ions: recent observations, 9:44803 (R;US) 
Molecular Ions 
Minor constituents in the solar wind originating from plasma- 
dust interactions, 9:44809 (R;US) 
Oxygen Ions 
Solar wind minor ions: recent observations, 9:44803 (R;US) 
Plasma 

Measurement of macroscopic plasma parameters with a radio 
experiment: interpretation of the quasi-thermal noise 
spectrum observed in the solar wind, 9:44789 (R;US) 

Variations 

Average solar wind in the inner heliosphere: structures and 
slow variations, 9:44798 (R;US) 

Spatial dependences in the distant solar wind: Pioneers 10 and 
11, 9:44800 (R;US) 

Velocity 

Average solar wind in the inner heliosphere: structures and 
slow variations, 9:44798 (R;US) 

Coronal sources of the intrastream structure of the solar wind. 
Final report, 9:44771 (R;US) 

SOLAR X-RAY BURSTS 

Decimetric gyrosynchrotron emission during a solar flare, 

9:44826 (R;US) 
SOLAR-ASSISTED HEAT PUMPS 

Energy saving measures within the scope of the ‘Program for 
future investments of the Government of the Federal 
Republic of Germany’, 9:43153 (RA;DE;In German) 

Cost 

Solar heating device for space heating and domestic water 
heating, combined with a heat pump and a conventional 
heating system for an experimental building (prefabricated 
building), 9:43157 (RA;DE;In German) 

Field Tests 

HVAC and water heating system field test experiences at the 
Tennessee Energy Conservation in Housing (TECH) 
complex, 9:43604 (R;US) 

Fiat Plate Collectors 

Solar heating device for use in a guest house, 9:43160 

(RA;DE;In German) 
SOL-GEL PROCESS 

Study of operating characteristics of a rotating bowl for 

production of microspheres, 9:42930 (R;US) 
SOLID ELECTROLYTES 
Decomposition p 

Three-dimensional approach to the electrolytic degradation of 

solid electrolytes, 9:43504 (J;GB) 





SOLID LUBRICANTS 
Microstructure 
Characteristic morphological and frictional changes in 
sputtered MoS/sub 2 films, 9:44128 (R;US) 
SOLID STATE LASERS 
See also NEODYMIUM LASERS 
Laser Materials 
Theoretical methods for the study of transition metals in 
crystals, 9:44192 (R;US) 
SOLID STATE PHYSICS 
Research Programs 
Chemistry and Materials Division. Progress report, April 1, 
1982-June 30, 1982, 9:45267 (R;CA) 
Chemistry and Materials Division progress report, January 1, 
1983-June 30, 1983, 9:45268 (R;CA) 
Chemistry and Materials Division progress report, July 1- 
December 31, 1983, 9:45269 (R;CA) 
NORDITA report 1981, 9:44875 (R;DK;In Danish) 
Progress report, Chemistry and Materials Division: 1982 July 
1-September 30, 9:45133 (R;CA) 
Progress report, Chemistry and Materials Division: 1982 
October 1-December 31, 9:45134 (R;CA) 
SOLID WASTES 


See also MINERAL WASTES 
TAILINGS 
WOOD WASTES 


Maximum Acceptable Contamination 
Classification of scrap material from nuclear power plants as 
acceptable for recirculation, 9:42977 (R;SE) 
Waste Management 
Clearing and covering of a fiery spoil heap, 9:42659 (R;DE;In 
German) 
SOLIDS 
Crack Propagation 
Dynamic properties of moving cracks, 9:43894 (J;US) 
Crystal-Phase Transformations 
Statistical ensembles and molecular dynamics studies of 
anisotropic solids, 9:45150 (J;US) 
Dynamic Loads 
Study of shock-induced signals and coherent effects in solids 
by molecular dynamics, 9:44448 (J;US) 
Elasticity 
Statistical ensembles and molecular dynamics studies of 
anisotropic solids, 9:45150 (J;US) 
Thermodynamic Properties 
Statistical ensembles and molecular dynamics studies of 
anisotropic solids, 9:45150 (J;US) 
SOLITONS 
Nuclear non-perturbative excitations, 9:45091 (R;US) 
Quantization 
Problems with quantizing the Skyrmion: a critical review, 
9:45021 (R;US) 
SOLUTIONS 
For mathematical solutions see ANALYTICAL SOLUTION or 
NUMERICAL SOLUTION. 
See also LEACHATES 
Thermodynamic Properties 
Determination of the thermodynamic properties of aqueous 
and methylalcoholic salt solutions, 9:44039 (R;DE;In 
German) 
SOLVATED ELECTRONS 
Research Programs 
Theoretical studies of electron and proton transfer processes in 
fluids. Progress report, August 1983-August 1984, 9:44067 


Solvent extraction in the nuclear industry, 9:42937 (R;US) 
Flowsheets 
Solvent extraction flowsheet studies with irradiated fuel from 
the Fast Flux Test Facility, 9:42933 (R;US) 
Membranes 
Supported liquid membranes, 9:44018 (R;US) 
SOLVENT-REFINED COAL PROCESS 
See SRC PROCESS 
SOLVENT-REFINING COAL PLANTS 


See COAL PREPARATION PLANTS 
SRC PROCESS 
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SOMATIC CELLS 
See also LIVER CELLS 
Biological Radiation Effects 
Isolation and characterization of BHK cells sensitive to 
ionizing radiation and alkylating agents, 9:44701 (J;US) 
Host-Cell Reactivation 
Isolation and characterization of BHK cells sensitive to 
ionizing radiation and alkylating agents, 9:44701 (J;US) 
SONIC MEASUREMENTS 
See ACOUSTIC MEASUREMENTS 
SOUND 
See SOUND WAVES 
SOUND WAVES 
See also ULTRASONIC WAVES 
Velocity 
Sound speed models for a noncondensible gas-steam-water 
mixture, 9:44198 (R;US) 
SOUTH AFRICA 
Radioactive Waste Management 
Summary of national and international fuel cycle and 
radioactive waste management programs, 1984, 9:42969 
(R;US) 
SOUTH KOREA 
See REPUBLIC OF KOREA 
SOVIET UNION 
See USSR 
SOYBEAN PLANT 
See GLYCINE HISPIDA 
SOYBEANS 
Biological Stress 
Influence of elevated carbon dioxide on water relations of 
soybeans, 9:44729 (J;US) 
SPACE 
See also INTERGALACTIC SPACE 


INTERPLANETARY SPACE 
INTERSTELLAR SPACE 


Simulation 
Low earth orbit molecular beam space simulation facility, 
9:44142 (R;US) 
SPACE FLIGHT 
Radiation Protection 
Radiation protection for manned space activities, 9:45120 
(R;US) 
SPACE HEATING 
See also SOLAR SPACE HEATING 
Cost 
Surface earth heating for 30 residential units on Solleroen. 
Assessment and comparison with group and district heating 
areas, 9:43597 (R;SE;In Swedish) 
SPACE HVAC SYSTEMS 
Heating, ventilation, and air conditioning systems. 
Control Systems 
Energy conservation through effective building control; 
closing the feedback loop, 9:43622 (R;US) 
SPACE POWER REACTORS 
See also SNAP REACTORS 
Power generation from nuclear reactors in aerospace 
applications, 9:43348 (R;US) 
Fuel Cans 
Tantalum and niobium alloys for space nuclear applications, 
9:43280 (J;US) 
Meetings 
Texas A and M University student/professional nuclear science 
and engineering conference, 9:43300 (R;US) 
Primary Coolant Circuits 
Molybdenum and tungsten alloys for space nuclear power 
systems, 9:43278 (J;US) 
Tantalum and niobium alloys for space nuclear applications, 
9:43280 (J;US) 
Reactor Materials 
Materials requirements for the SP-100 program, 9:43279 (J;US) 
Molybdenum and tungsten alloys for space nuclear power 
systems, 9:43278 (J;US) 
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SPACE VEHICLES 
Thermoelectric Generators 
Technical support services for space and terrestrial systems 
programs. Project status report, February 1, 1984-Februsry 
29, 1984, 9:43062 (R;US) 
SPACECRAFT POWER SUPPLIES 
Low concentration ratio solar array for low Earth orbit multi- 
100 kW application. Volume 1: Design, analysis and 
development tests. Final Report, 9:43125 (R;US) 
Space station energy sizing, 9:43126 (R;US) 
Cost Benefit Analysis 
Space power distribution system technology. Volume 1: 
reference EPS design. Final report, 9:43535 (R;US) 
Energy Management Systems 
Space power distribution system technology. Volume 2: 
autonomous power management. Final report, 9:43536 
(R;US) 
Flywheel Energy Storage 
Assessment of flywheel energy storage for spacecraft power 
systems, 9:43472 (R;US) 
Radioisotope Batteries 
Space nuclear safety program. Progress report, January 1984, 
9:43063 (R;US) 
Technology Assessment 
Space power distribution system technology. Volume 1: 
reference EPS design. Final report, 9:43535 (R;US) 
SPAIN 
Radioactive Waste Management 
Summary of national and international fuel cycle and 
radioactive waste management programs, 1984, 9:42969 
(R;US) 
SPARK IGNITION ENGINES 
Fuel Systems 
Evaluation of dissociated and steam-reformed methanol as 
automotive engine fuels, 9:43809 (R;US) 
Pollution Control 
Analytical investigation of NO/sub x/ control techniques for 
methanol fueled spark ignition engines, 9:43807 (R;US) 
SPEAR 
Stanford positron-electron asymmetric ring. 
Synchrotron Radiation Sources 
High resolution x-ray scattering and diffraction, 9:44289 
(R;US) 
SPECTRALLY SELECTIVE SURFACES 
Electrodeposition 
Heat pipe collector adaptation to solar energy plants in 
consideration of a selective coating, 9:43170 (R;DE;In 
German) 
Surface Coating 
Heat pipe collector adaptation to solar energy plants in 
consideration of a selective coating, 9:43170 (R;DE;In 
German) 
SPECTROCHEMISTRY 
See EMISSION SPECTROSCOPY 
SPECTROMETERS 


See also ELECTRON SPECTROMETERS 
GAMMA SPECTROMETERS 
MAGNETIC SPECTROMETERS 
MASS SPECTROMETERS 
MULTIPARTICLE SPECTROMETERS 
X-RAY SPECTROMETERS 


Atomization 
Cell of atomizer for analysis of high-temperature materials, 
9:44027 (TG;US) 
Calibration 
Efficiency calibration of low energy photon spectrometers, 
9:44332 (RA;AU) 
Performance 
Resolution and performance of ion mobility spectrometry 
towards application in combustion and incineration 
processes. Technical progress report, 15 September 1983-1 
August 1984, 9:44479 (R;US) 
Spatial Resolution 
Resolution and performance of ion mobility qqaseumates 
towards application in combustion and incineration 
processes. Technical progress report, 15 September 1983-1 
August 1984, 9:44479 (R;US) 


SPENT FUEL CASKS 
Corrosion 
Corrosion resistance of a copper canister for spent nuclear fuel, 
9:44176 (R;SE) 
Corrosion Resistance 
Corrosion resistance of a copper canister for spent nuclear fuel, 
9:44176 (R;SE) 
SPENT FUEL ELEMENTS 
Fission Product Release 
Thermal outgassing of irradiated nuclear fuel: a literature 
review, 9:42968 (R;US) 
Inspection 
Neutron measurements in borated water for PWR fuel 
inspections, 9:43028 (R;US) 
Performance Testing 
High burnup PWR ramp test program. Sixth semi-annual 
progress report, April 1, 1983-September 30, 1983, 9:43245 
(R;US) 
Post-Irradiation Examination 
Remote handling equipment and techniques used in the 


postirradiation examination of the severe fuel damage tests, 
9:43363 (R;US) 


Advances in HTGR spent fuel treatment technology, 9:42940 
(R;US) 
Swelling 
Thermal outgassing of irradiated nuclear fuel: a literature 
review, 9:42968 (R;US) 
Temperature Distribution 
Refinements to temperature calculations of spent fuel 
assemblies when in a stagnant gas environment, 9:42931 
(R;US) 
SPENT FUEL STORAGE 
See also DRY STORAGE 
MONITORED RETRIEVABLE STORAGE 
Fracture predictions in Zircaloy fuel cladding (Predictions of 
storage temperature and clad rupture life in dry storage), 
9:42946 (R;US) 


LWR spent fuel dry storage behavior at 229°C, 9:42945 
(R;US) 
SPENT FUELS 
Radioactive Waste Disposal 
Programs and schedules for TVO’s nuclear waste management, 
9:42982 (R;FI;In Finnish) 
Redox conditions in groundwaters from Svartboberget, 
Gideaa, Fjaellveden and Kamlunge, 9:42975 (R;SE) 
Reprocessing 
Solvent extraction flowsheet studies with irradiated fuel from 
the Fast Flux Test Facility, 9:42933 (R;US) 
Underground Disposal 
Sorption of radionuclides from spent fuel in crystalline rocks, 
9:42980 (R;FI;In Finnish) 
SPENT 
Restricted to MHD seeds. 


Fouling of convective heat exchangers in an MHD steam 
plant, 9:43574 (J;US) 
SPENT SHALES 
Chemical Analysis 
Oil shale process chemistry as related to potential pollutants 
such as arsenic and sulfur. Final report, June 1, 1982-June 
30, 1983, 9:42913 (R;US) 
SPHEROMAK DEVICES 
Planning 
Compact toroid development, activity plan for spheromaks, 
9:45243 (R;US) 
SPINACH 
Enzyme Activity 
Spinach pyruvate kinase isoforms: partial purification and 
regulatory properties, 9:44597 (J;US) 
SPIN-OFF 
See TECHNOLOGY TRANSFER 
SPIN-SPIN INTERACTION 
See J-J COUPLING 





SPOIL BANKS 
Fire Fighting 


SPOIL BANKS 
Fire Fighting 
Clearing and covering of a fiery spoil heap, 9:42659 (R;DE;In 
German) 
SPRAY PONDS 
See SPRAYS 
SPRAYED COATINGS 
Mechanical Properties 
Metallic glasses as amorphous coatings, 9:43837 (RA;US) 
Microstructure 
Metallic glasses as amorphous coatings, 9:43837 (RA;US) 
SPRAYS 
Atomization 
Effects of airblast atomizer design upon spray quality, 9:43757 
(R;GB) 
SPRINGS 
Mechanical springs only. 
Manufacturing 

Test rig for the control and complex testing of springs, 9:43762 

(RA;DE) 
Quality Control 

Test rig for the control and complex testing of springs, 9:43762 

(RA;DE) 
SQUALANE 
Solvent Properties 

Fischer-Tropsch synthesis in slurry reactor systems. Quarterly 

report, May 1, 1984-July 31, 1984, 9:43068 (R;US) 
SRC PROCESS 
Auxiliary Systems 

Dynamic computer simulation of the SRC-I demonstration 
plant hydrogen loop system. Volume 2. Appendix, 9:42573 
(R;US) 

Dynamic computer simulation of the SRC-I demonstration 
plant hydrogen loop system. Vol. 1, 9:42572 (R;US) 

Chemical Reaction Yield 

Enthalpy measurements on distillate cuts of syncrudes 
produced from the solvent refined coal processes, 9:42611 
(J;US) 

Coal Liquids 

Viscosity stabilization of SRC residual oil. Final technical 

report, 9:42578 (R;US) 
Coal Preparation 

Effect of feed coal variation on demonstration plant 

performance, 9:42576 (R;US) 
Computerized Simulation 

ASPEN simulation of the SRC-I process area baseline design. 

Volume 1. Final technical report, 9:42575 (R;US) 
Contracts 

6000 TPD SRC-I Demonstration Plant Gas Systems. Volume 
2. GKT unlimited rights design baseline package, 9:42582 
(R;US) 

Demonstration Plants 

ASPEN simulation of the SRC-I process area baseline design. 
Volume 1. Final technical report, 9:42575 (R;US) 

Chlorine fractionation in high pressure separator streams. Final 
technical report, 9:42577 (R;US) 

Dynamic computer simulation of the SRC-I demonstration 
plant hydrogen loop system. Volume 2. Appendix, 9:42573 
(R;US) 

Dynamic computer simulation of the SRC-I demonstration 
plant hydrogen loop system. Vol. 1, 9:42572 (R;US) 

GKT unlimited rights data: GKT review and engineering 
report, 9:42574 (R;US) 

Heaters 

Effect of gas density and liquid rheology on slug flow 
characteristics for fired heater: experiments and analysis, 
9:42580 (RA;US) 

Full-scale cold-flow modelling of the SRC-I slurry fired heater 
at Creare, Inc.: gas density and liquid rheology studies and 
overall data analysis, 9:42579 (R;US) 

Waste Water 

Water management and reuse of coal conversion process 

condensates. Summary final report, 9:42654 (R;US) 
Yields 

Effect of feed coal variation on demonstration plant 

performance, 9:42576 (R;US) 
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SRC-II PROCESS 
Chemical Reactors 
Reactor hydrodynamics. Report for the Technical Data 
Analysis Program, 9:42586 (R;US) 
Technical uncertainties in the SRC-II reactor system. Report 
for the Technical Data Analysis Program, 9:42587 (R;US) 
Coal Liquids 
Hydrogen and methane solubility in SRC-II coal liquid, 
9:42626 (J;US) 
STAINLESS STEEL-304 
Electrochemical Corrosion 
Dissolution and passivation kinetics of Fe-Cr-Ni alloys during 
localized corrosion, 9:43898 (BA;NL) 
Passivity 
Dissolution and passivation kinetics of Fe-Cr-Ni alloys during 
localized corrosion, 9:43898 (BA;NL) 
STAINLESS STEEL-304L 


Potter’s Industries tests of spherical frit, 9:42960 (R;US) 
Failures 
Failure behavior of 304L stainless steel in torsion, 9:43875 
GUS) 
Materials Working 
Failure behavior of 304L stainless steel in torsion, 9:43875 
G;US) 
Torsion 
Failure behavior of 304L stainless steel in torsion, 9:43875 
(J;US) 
Wear 
Metal wear rates in sludge/frit slurries, 9:43840 (R;US) 
STAINLESS STEEL-308 
Corrosion 
Fundamental study of the NOXSO combined NO/sub x//SO2 
flue gas treatment process: corrosion and its prevention, 
9:43218 (R;US) 
Materials Testing 
Fundamental study of the NOXSO combined NO/sub x//SO2 
flue gas treatment process: corrosion and its prevention, 
9:43218 (R;US) 
Welding 
Solidification and aging behavior of Types 308 and 308CRE 
stainless steel welds, 9:43856 (R;US) 
STAINLESS STEEL-310 
Corrosion 
Stability of chromium oxide scales in oxygen-sulfur-containing 
environments at elevated temperatures, 9:43830 (R;US) 
Corrosion Resistance 
Stability of chromium oxide scales in oxygen-sulfur-containing 
environments at elevated temperatures, 9:43830 (R;US) 


Stability of chromium oxide scales in oxygen-sulfur-containing 
environments at elevated temperatures, 9:43830 (R;US) 
STAINLESS STEEL-316 
Chemical Composition 
Wide area béam averaged AEM of precipitate particles 
extracted on replicas from Type 316 stainless steel, 9:43891 
GJ;US) 


ty 
Metallographic evaluation of the reactions between boronated 
graphite and Fe-Ni-Cr alloys, 9:43824 (R;US) 
Corrosion 
Fundamental study of the NOXSO combined NO/sub x//SO2 
flue gas treatment process: corrosion and its prevention, 
9:43218 (R;US) 
Materials Testing 
Fundamental study of the NOXSO combined NO/sub x//SO2 
flue gas treatment process: corrosion and its prevention, 
9:43218 (R;US) 
Microstructure 
Wide area beam averaged AEM of precipitate particles 
extracted on-replicas from Type 316 stainless steel, 9:43891 
(J;US) ' 
Physical Radiation Effects 
Swelling behavior of titanium-modified AISI 316 alloys, 
9:43843 (R;US) 





Swelling 
Swelling behavior of titanium-modified AISI 316 alloys, 
9:43843 (R;US) 
STAINLESS STEEL-316L 
Corrosion 
Review of safety issues that pertain to the use of WESF 
cesium chloride capsules in an irradiator, 9:43058 (R;US) 
Mechanical Properties 
Review of safety issues that pertain to the use of WESF 
cesium chloride capsules in an irradiator, 9:43058 (R;US) 
Thermal Expansion 
Review of safety issues that pertain to the use of WESF 
cesium chloride capsules in an irradiator, 9:43058 (R;US) 
STAINLESS STEEL-347 
Physical Radiation Effects 
Effects of irradiation fluence and creep on fracture toughness 
of 347/348 stainless steel, 9:43841 (R;US) 
STAINLESS STEEL-348 
Physical Radiation Effects 
Effects of irradiation fluence and creep on fracture toughness 
of 347/348 stainless steel, 9:43841 (R;US) 
STAINLESS STEEL-446 
Corrosion 
Fundamental study of the NOXSO combined NO/sub x//SO: 
flue gas treatment process: corrosion and its prevention, 
9:43218 (R;US) 
Materials Testing 
Fundamental study of the NOXSO combined NO/sub x//SO2 
flue gas treatment process: corrosion and its prevention, 
9:43218 (R;US) 
STAINLESS STEELS 
STAINLESS STEEL-304 
See also STAINLESS STEEL-304L 
STAINLESS STEEL-308 
STAINLESS STEEL-310 
STAINLESS STEEL-316 
STAINLESS STEEL-316L 
STAINLESS STEEL-347 


STAINLESS STEEL-348 
STAINLESS STEEL-446 


Cold Working 
New nonmagnetic high manganese steels, 9:43850 (R;GB) 
Fatigue 
Stress-rupture behavior of tubes made from austenitic stainless 
steels and Ni-based alloys subjected to internal pressure, 
9:43846 (R;DE;In German) 
Ion Implantation 
Trapping and surface recombination of ion-implanted 
deuterium in stainless steel, 9:43860 (J;US) 
Mechanical Properties 
New nonmagnetic high manganese steels, 9:43850 (R;GB) 
Physical Radiation Effects 
Fluence, dosimetry, and steel-dpa rates in EBR-II, 9:43340 
(R;US) 
Pitting Corrosion 
Current and potential transients during localized corrosion of 
stainless steel, 9:43814 (R;US) 
Sorptive Properties 
Trapping and surface recombination of ion-implanted 
deuterium in stainless steel, 9:43860 (J;US) 
Thermal Expansion 
New nonmagnetic high manganese steels, 9:43850 (R;GB) 
STANDARDS 
See also CALIBRATION STANDARDS 
Recommendations 
Petroleum fugitive emissions: background information for 
promulgated standards, 9:42888 (R;US) 
STANDING CROP 
See BIOMASS 
STANFORD 20-GEV LINAC 
Data Acquisition Systems 
Review of trigger and on-line processors at SLAC, 9:44319 
(R;US) 
STANFORD LINEAR ACCELERATOR CENTER 
Computer Networks 
CMS services for micros: supporting the IBM PC/XT at 
SLAC, 9:45297 (R;US) 


Stanford Linear Accelerator Center monthly report for July 
1984, 9:44291 (R;US) 
Research Programs 
Stanford Linear Accelerator Center monthly report for July 
1984, 9:44291 (R;US) 
STANFORD LINEAR COLLIDER 
Beam Dynamics 
Energy spread in SLC linac with Landau damping, 9:44285 
(R;US) 
Beam Emittance 
Minimizing the energy spread within a single bunch by shaping 
its charge distribution, 9:44284 (R;US) 
Data Acquisition Systems 
Review of trigger and on-line processors at SLAC, 9:44319 
(R;US) 
STARS 
See also BINARY STARS 


Inferences on the thermodynamic characteristics of a star from 
the observed distinctive radial sequences of the distinctive 
atmospheric regions comprising that stellar atmosphere, 
9:44863 (R;US) 

STATE BUILDINGS 
See PUBLIC BUILDINGS 
STATISTICS 

Limited to the indexing of information on the mathematical 
discipline of statistics or its application in other scientific 
disciplines; for indexing numerical values of a statistical nature 
use STATISTICAL DATA. 

Data Base Management 

Lower level inference control in statistical database systems, 

9:45302 (R;US) 
STATORS 
Fabrication 

Evaluation of ceramics for stator applications: gas turbine 
engines interim report. Stator fabrication and evaluation. 
Final report, 9:43769 (R;US) 


Sound Waves 
Sound speed models for a noncondensible gas-steam-water 
mixture, 9:44198 (R;US) 
STEAM CONDENSERS 
See also ICE CONDENSERS 
Mechanical Vibrations 
Finite-element analysis for determination of the structure- 
mechanical behavior of a condensation pipe in the pressure 
suppression test rig of GKSS, 9:43380 (R;DE;In German) 
STEAM COOLANT 
See STEAM 
STEAM GENERATORS 
Cracks 
PICEP: Pipe Crack Evaluation Program, 9:43307 (R;US) 


Reliability improvements in combined-cycle systems through 
an advanced steam generation concept. Final report (12 MW 
power plant), 9:43718 (R;US) 

Fuel Feeding Systems 

Optimal electric load dispatch from coal fired power stations 

by means of continuous fuel analysis, 9:42645 (RA;US) 
Heat Transfer 

ATHOS: a computer program for thermal-hydraulic analysis of 
steam generators. Volume 4. Applications, 9:43247 (R;US) 

Thermal/Hydraulic Analysis Research Program. Quarterly 
report, January-March 1984. Volume 1 of 4 (PWR), 9:43412 
(R;US) 


ATHOS: a computer program for thermal-hydraulic analysis of 
steam generators. Volume 4. Applications, 9:43247 (R;US) 
Thermal/Hydraulic Analysis Research Program. Quarterly 
report, January-March 1984. Volume 1 of 4 (PWR), 9:43412 
(R;US) 
In-Service 


Inspection 
Steam generator group project round robin plans and 
objectives, 9:43251 (R;US) 





STEAM GENERATORS 
Materials Testing 


Materials Testing 
Performance of ceramic combustion tubes in enhanced oil 
recovery steam generators, 9:42795 (R;US) 
Reliability 
Reliability improvements in combined-cycle systems through 
an advanced steam generation concept. Final report (12 MW 
power plant), 9:43718 (R;US) 


Scaling of the thermal oscillations in the tubes of once through 
steam generators, 9:44180 (J;US) 
Tube vibration in a half-scale sector model of a helical tube 
steam generator, 9:43277 (J;GB) 
STEAM INJECTION 
Additives 
Enhanced oil recovery for thermal processes. First amendment 
and extension to Annex IV, 9:42787 (R;US) 
Literature survey on foaming agents for enhanced oil recovery 
(68 references), 9:42793 (RA;US) 
Relative permeabilities of surfactant/steam/water systems, 
9:42855 (J;US) 
Task 10: INTEVEP steam additives laboratory research and 
field expriments, 9:42790 (RA;US) 
Task 12: suitability of conducting laboratory research on 
various steam additives, 9:42792 (RA;US) 
Task 13: project managers’ report of field test proposal, 
9:42794 (RA;US) 
Task 8: DOE steam additives field test summaries, 9:42788 
(RA;US) 
Task 9: DOE steam additives laboratory research, 9:42789 
(RA;US) 
The effect of temperature and interfacial tension on water/oil 
relative permeabilities of consolidated sands, 9:42831 (J;US) 
Bench-Scale Experiments 
Task 10: INTEVEP steam additives laboratory research and 
field expriments, 9:42790 (RA;US) 
Task 9: DOE steam additives laboratory research, 9:42789 
(RA;US) 
Comparative Evaluations 
Evaluation of an analytical technique for estimating swept 
volume in thermal recovery projects from falloff tests, 
9:42852 (J;US) 
Relative permeabilities of surfactant/steam/water systems, 
9:42855 (J;US) 
Environmental Effects 
Analysis of the performance of the M-6 area of the Tia Juana 
Field, Venezuela, under primary, steam-soak, and steamdrive 
conditions, 9:42856 (J;US) 
Field Tests 
Task 10: INTEVEP steam additives laboratory research and 
field expriments, 9:42790 (RA;US) 
Task 13: project managers’ report of field test proposal, 
9:42794 (RA;US) 
Task 8: DOE steam additives field test summaries, 9:42788 
(RA;US) 
Functional Models 
Task 11: survey of existing mathematical and physical models 
for the steam injection process using additives, 9:42791 
(RA;US) 
Mathematical Models 
Task 11: survey of existing mathematical and physical models 
for the steam injection process using additives, 9:42791 
(RA;US) 


Task 13: project managers’ report of field test proposal, 
9:42794 (RA;US) 
Reviews 
Literature survey on foaming agents for enhanced oil recovery 
(68 references), 9:42793 (RA;US) 
Steam Generators ; 
Performance of ceramic combustion tubes in enhanced oil 
recovery steam generators, 9:42795 (R;US) 
STEAM SOAK PROCESSES 
Comparative Evaluations 
Methods of enhancing fluid communication in oil sands, 
9:42907 (J;US) 
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Mapping of a steamflood in a Utah tar sand by controlled 
source audio magnetotelluric survey, 9:42906 (J;US) 
STEAM SYSTEMS 
Pipelines 
300 area steam condensate recovery study, 9:43721 (R;US) 
STEAM TURBINES 
Materials Testing 
Properties of turbine disk materials. Volume 2. Compilation of 
the chemical composition and mechanical properties of 
turbine disk materials. Final report, 9:43228 (R;US) 
Properties of turbine disk materials. Volume 1. The influence 
of material properties and environment on the stress 
corrosion susceptibility of turbine disk steels. Final report, 
9:43227 (R;US) 
Transonic Flow 
Two dimensional condensing flow in transonic turbine 
cascades, 9:44206 (R;BE) 
Two-Phase Flow 
Two dimensional condensing flow in transonic turbine 
cascades, 9:44206 (R;BE) 
STEEL INDUSTRY 
See METAL INDUSTRY 
STEEL-ASTM-A508 
Cleavage 
Fractographic observations of cleavage initiation in the ductile- 
brittle transition region of a reactor-pressure-vessel steel, 
9:43322 (J;US) 
Ductile-Brittle Transitions 
Fractographic observations of cleavage initiation in the ductile- 
brittle transition region of a reactor-pressure-vessel steel, 
9:43322 (J;US) 
Fracture Properties 
Fractographic observations of cleavage initiation in the ductile- 
brittle transition region of a reactor-pressure-vessel steel, 
9:43322 (J;US) 
STEEL-ASTM-A533 
Physical Radiation Effects 
Development of a crack arrest toughness data bank for 
irradiated reactor pressure vessel materials. Volume 2. 
Detailed technical description of the work. Final report, 
9:43310 (R;US) 
STEELS 


See also AUSTENITIC STEELS 
STAINLESS STEELS 
STEEL-ASTM-AS08 
STEEL-ASTM-A533 


Corrosion 
Corrosiveness testing of thermal insulating materials, 9:43631 
(R;US) 
Fluid Flow 
Plugging of intersubassembly gaps by downward flowing 
molten steel, 9:43432 (J;US) 
Melting 
Plugging of intersubassembly gaps by downward flowing 
molten steel, 9:43432 (J;US) 
Natural Radioactivity 
Natural radioactivity of some metals and ceramics, 9:44745 
(RA;AT) 
ion 
Electric steelmaking: recent trends and future constraints, 
9:43714 (R;US) 
Stress Corrosion 
Properties of turbine disk materials. Volume 1. The influence 
of material properties and environment on the stress 
corrosion susceptibility of turbine disk steels. Final report, 
9:43227 (R;US) 
Wear 
Nature and origin of sliding wear debris from steels, 9:43896 
(BA;US) 
STELLAR ATMOSPHERES 
Excludes SOLAR ATMOSPHERE. 
Characteristics of distinctive regions comprising stellar 
atmospheres, 9:44861 (R;US) 
Empirical-theoretical survey of the variety of peculiarities and 
anomalies in the atmospheres enveloping actual stars, 9:44860 
(R;US) 
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Inferences on the thermodynamic characteristics of a star from 
the observed distinctive radial sequences of the distinctive 
atmospheric regions comprising that stellar atmosphere, 
9:44863 (R;US) 

Observed distinctive radial sequences of the distinctive 
atmospheric regions comprising stellar atmospheres, 9:44862 
(R;US) 

Star Models 

Introductory comments on stellar atmospheric structure and its 
modeling, 9:44858 (R;US) 

Speculative-theoretical modeling of the atmosphere enveloping 
a hypothetical (closed, thermal) star, 9:44859 (R;US) 


Thermodynamics 
Stellar atmospheric structural patterns, 9:44857 (R;US) 
STELLAR WINDS 


Excludes SOLAR WIND. 
X Radiation 
Theoretical studies of X-ray emission from supernova remnants 
and other non-equilibrium astrophysical plasmas. Final 
Report, 1 November 1980-29 February 1984, 9:44867 (R;US) 
STELLARATORS 
Equilibrium Plasma 
Three-dimensional stellarator equilibria by iteration, 9:45175 
(J;US) 
Plasma Confinement 
Calculation of the poloidal ambipolar field in a stellarator and 
its effect on transport, 9:45178 (J;US) 
Equilibrium calculations for helical axis stellarators, 9:45174 
(J;US) 
STIMULATED EMISSION DEVICES 
See LASERS 


Considerations on the external combustion system of the 
Stirling hot gas engine, 9:43787 (R;US) 
STIRLING ENGINES 
Performance 
Linear harmonic analysis for Stirling machines and second law 
analysis of four important losses, 9:44263 (R;US) 


Comparison of seal materials for use in Stirling engines, 
9:43789 (B;US) 
Thermodynamics 
Linear harmonic analysis for Stirling machines and second law 
analysis of four important losses, 9:44263 (R;US) 
Linear harmonic analysis of Stirling engine thermodynamics, 
9:43788 (R;US) 
STOCKS 
See INVENTORIES 
STORAGE BATTERIES 
See ELECTRIC BATTERIES 
STORAGE BATTERIES (LEAD-ACID) 
See LEAD-ACID BATTERIES 
STORAGE FACILITIES 
Thermal Insulation 
Insulating polymer concrete, 9:42903 (R;US) 
STORAGE RINGS 
See also SPEAR 
SUPERCONDUCTING SUPER COLLIDER 
Design 
Possibilities for relativistic heavy ion collisions at Brookhaven, 
9:44328 (J;NL) 
Electron Cooling 
Study on the construction of a combined cooler-synchroton 
ring at the KFA Juelich (COSY study), 9:44325 (R;DE;In 
German) 
Ton Beams 
Isochronous ring approach to heavy ion fusion, 9:44324 
(R;DE) 
Possibilities for relativistic heavy ion collisions at Brookhaven, 
9:44328 (J;NL) 
Uranium 238 Beams 
10-GeV on 10-GeV heavy-ion collider, 9:44329 (J;NL) 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STORES 
See COMMERCIAL BUILDINGS 


STOVES 
Air Pollution Control 
Control of wood stove emissions using improved 
combustion. Final report Mar 81-Oct 82, 9:43634 (R;US) 
STRAINS 
Calculation Methods 
Practical applications of a new strain-limit strength theory, 
9:44217 (RA;DE) 
STRATEGIC PETROLEUM RESERVE 
Environmental Impact Statements 
Strategic Petroleum Reserve, Part III development: Texoma 
and Seaway Group salt domes (West Hackberry and Bryan 
Mound expansion, Big Hill development) Cameron Parish, 
Louisiana and Brazoria and Jefferson Counties, Texas. Final 
supplement to final environmental impact statement, 9:42890 
(R;US) 


Management 
Strategic Petroleum Reserve program/project plan. Phase III. 
Third revision, 9:42892 (R;US) 
Strategic Petroleum Reserve program/project plan. Phase II, 
9:42891 (R;US) 
STRATOSPHERE 
Design 
Lidar observations of the El Chichon aerosol at a southern 
latitude station, 9:44462 (R;BR) 
STRAW 
Anaerobic Digestion 
Methane from manure-straw mixtures. Annual report, July 23, 
1982-July 23, 1983, 9:43073 (R;US) 
STREAK CAMERAS 
Microchannel Electron Multipliers 
Microchannel plate streak camera, 9:44414 (R;US) 
STREAMER SPARK CHAMBERS 
Holography 
Scheme for particle track hologram processing using 
stereoprojections of the reconstructed model, 9:44372 
(R;SU;In Russian) 


Processing 
Scheme for particle track hologram processing using 
stereoprojections of the reconstructed model, 9:44372 
(R;SU;In Russian) 
Optical Systems 
Scheme for particle track hologram processing using 
stereoprojections of the reconstructed model, 9: 44372 
(R;SU;In Russian) 


See also RIVERS 
Radiation Monitoring 
Environmental monitoring at the Savannah River Plant. 
Annual report, 1980, 9:44538 (R;US) 
Environmental monitoring at the Savannah River Plant. 
Annual report, 1982, 9:44539 (R;US) 


See ROADS 
STREPTOCOCCUS 
DNA-Cloning 

Effect of chromosomal homology on plasmid transfer and 
transformation in Streptococcus pneumoniae, 9:44613 (J;US) 

Effect of strong promoters on the cloning in Escherichia coli 
of DNA fragments from Streptococcus pneumoniae, 9:44614 
(J;NL) 


Mechanics. 
Calculation Methods 
Practical applications of a new strain-limit strength theory, 
9:44217 (RA;DE) 
STKONTIUM 
Diffusion 
Thermal outgassing of irradiated nuclear fuel: a literature 
review, 9:42968 (R;US) 


Chemical durability of SRP waste glass: saturation effects and 
influence of SA/V, 9:42957 (R;US) 
Sorption 
Sorption of strontium, cesium, nickel, iodine and carbon in 
concrete, 9:43984 (R;FI) 





STRONTIUM 
Toxicity 


Toxicity 
Molecular mechanisms of the epithelial transport of toxic metal 
ions, particularly mercury, cadmium, lead, arsenic, zinc and 
copper. Comprehensive progress report, January 1, 1982- 
August 31, 1984, 9:44713 (R;US) 
STRONTIUM 85 


Mathematical modelling of radionuclides removal from the 
water by the method of coprecipitation, 9:44568 (RA;AT) 
Removal 
Mathematical modelling of radionuclides removal from the 
water by the method of coprecipitation, 9:44568 (RA;AT), 
Retention : 
Effect of milk diet enriched with lactose and/or iron on 
strontium-85 transfer and retention in rat's ileum, 9:44674 
(RA;AT) 
STRONTIUM 88 
Energy Levels 
Application of the quasiparticle-random-phase approximation in 
the region of the semi-magic nucleus ¢4'“*Gds2, 9:45068 
(R;DE) 
STRONTIUM 90 
Body Burden 
Dose burden of strontium-90 of people working with ionization 
radiations, 9:44661 (RA;CS) 
Radioecological Concentration 
Contents of *7Cs and ®Sr in the samples from the 
surroundings of the nuclear plant, 9:44541 (RA;AT) 
Estimating isotopic ratios, spatial distribution and inventory of 
radionuclides at Nuclear Sites 201, 219 and 221, 9:44545 
(R;US) 
Report on the Oak Ridge sewage sludge land-farming 
experience. Part 1. Data presentation, 9:44543 (R;US) 
Spatial Distribution 
Estimating isotopic ratios, spatial distribution and inventory of 
radionuclides at Nuclear Sites 201, 219 and 221, 9:44545 
(R;US) 
STRUCTURAL BEAMS 
Mechanical Properties 
Non-linear behaviour of the geometrical and material 
properties of isotropic sheets with reinforced boundaries 
used for wall structures, 9:43854 (R;DE;In German) 
STRUCTURE (CRYSTAL) 
See CRYSTAL STRUCTURE 
STRUCTURES (BUILDINGS) 
See BUILDINGS 
STRUCTURES (MECHANICS) 
See MECHANICAL STRUCTURES 
STYRENE POLYMERS 
See POLYSTYRENE 
SUBBITUMINOUS COAL 
Pyrolysis 
Coal gasification in a pilot scale fluidized bed reactor. 2. 
Gasification of a New Mexico subbituminous coal, 9:42614 


Reaction calorimetry for coal chemistry and catalysis. Annual 
report, August 1, 1983-July 30, 1984 (Heats of immersion), 
9:42636 (R;US) 

SUBSIDENCE (GROUND) 
See GROUND SUBSIDENCE 
SUBSTRATES 
Fluid Flow 
A correlation for downward melt penetration into a miscible 
low-density substrate, 9:43460 (J;US) 
SUBURBS 
See URBAN AREAS 
SUDAN 
Electric Power 
Sudan - energy situation 1982/83, 9:43518 (R;DE;In German) 
Energy Policy 
Sudan - energy situation 1982/83, 9:43518 (R;DE;In German) 
Energy Supplies 
Sudan - energy situation 1982/83, 9:43518 (R;DE;In German) 
SULFATES 
See also CALCIUM SULFATES 
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Chemical Analysis 

FGD Chemistry and Analytical Methods Handbook. Volume 
2. Chemical and physical test methods. Final report, 9:43220 
(R;US) 

SULFHYDRYL COMPOUNDS 
See THIOLS 
SULFITES : 

Specific compounds should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 

Chemical Analysis 

FGD Chemistry and Analytical Methods Handbook. Volume 
2. Chemical and physical test methods. Final report, 9:43220 
(R;US) 

SULFONATES 

For salts of sulfonic acids; for esters see SULFONIC ACID 
ESTERS. 

See also PETROLEUM SULFONATES 


The role of surfactant precipitation and redissolution in the 
adsorption of sulfonate on minerals, 9:44028 (J;US) 
Precipitation 
The role of surfactant precipitation and redissolution in the 
adsorption of sulfonate on minerals, 9:44028 (J;US) 
SULFONIC ACID ESTERS 
See also EMS 
METHYL METHANESULFONATE 
PETROLEUM SULFONATES 
An evaluation of lignosulfonate as a sacrificial adsorbate in 
surfactant flooding, 9:42838 (J;US) 
SULFONIC ACIDS 
Reaction Heat 
Reaction calorimetry for coal chemistry and catalysis. Annual 
report, August 1, 1983-July 30, 1984, 9:42636 (R;US) 
Thermodynamic Properties 
Reaction calorimetry for coal chemistry and catalysis. Annual 
report, August 1, 1983-July 30, 1984, 9:42636 (R;US) 


Activation Analysis 
CONAC design and installation, Paradise Steam Plant, 9:42642 
(RA;US) 
Experience with a coal elemental analyzer at the Homer City 
Coal Cleaning Plant, 9:42641 (RA;US) 
On-line coal analysis, 9:42633 (R;US) 
Principles and applications of continuous coal analysis, 9:42638 
(RA;US) 
Conversion 
Coal gasification in a pilot scale fluidized bed reactor. 2. 
Gasification of a New Mexico subbituminous coal, 9:42614 


Sulfur effluents from thermal power plants- An assessment of 
subsequent water pollution. The significance of leval sulfur 
effluents for the surface water quality at Oxeloesund, 9:44556 
(R;NO;In Norwegian) 

Quantitative Chemical Analysis 

Oil shale process chemistry as related to potential pollutants 
such as arsenic and sulfur. Final report, June 1, 1982-June 
30, 1983, 9:42913 (R;US) 

Recovery 

CNG acid gas removal process. Technical progress report 3, 1 

May 1981-31 July 1981, 9:42571 (R;US) 
Surface Waters 

Sulfur effluents from thermal power plants- An assessment of 
subsequent water pollution. The significance of leval sulfur 
effluents for the surface water quality at Oxeloesund, 9:44556 
(R;NO;In Norwegian) 

SULFUR 32 REACTIONS 
Compound-Nucleus Reactions 

Evaporation residue cross sections for **S+/sup 
112,116,120,124/Sn from x-ray and direct recoil-nucleus 
measurements, 9:45071 (J;US) 

Fusion Reactions 

Evaporation residue cross sections for **S+/sup 
112,116,120,124/Sn from x-ray and direct recoil-nucleus 
measurements, 9:45071 (J;US) 
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SULFUR 35 
Autoradiography 
Proteolytic processing of poliovirus polypeptides: antibodies to 

polypeptide P3-7c inhibit cleavage at glutamine-glycine 
pairs, 9:44601 (J;US) 

SULFUR CARBIDES 

See CARBON SULFIDES 
SULFUR COMPOUNDS 


See also CARBON OXYSULFIDE 
SULFATES 
SULFITES 


Corrosive Effects 

Stability of chromium oxide scales in oxygen-sulfur-containing 

environments at elevated temperatures, 9:43830 (R;US) 
SULFUR DIOXIDE 
Air Pollution Control 

Critical review of regulations for the control of sulfur oxide 

emissions, 9:44532 (J;US) 
Air Pollution Monitors 

Continous monitoring system for SO2 and NOsub(x) 
measurements in the Danish Air-Quality Measuring Project, 
9:44489 (R;DK;In Danish) 

Atmospheric Chemistry 

Wetfall chemistry studies around a large coal-fired power plant 

in the southeastern United States, 9:44500 (J;US) 
Biological Effects 

Coal combustion aerosols and SOz: an interdisciplinary study, 
9:42761 (R;US) 

Phytotoxicity in bush bean of five sulfur-containing gases 
released from advanced fossil energy technologies, 9:44726 
G;US) 

Ecological Concentration 

Environmental monitoring at the Savannah River Plant. 

Annual report, 1979, 9:44504 (R;US) 
Long-Range Transport 

Numerical treatment of the advection-diffusion equation. Pt. 7. 

Selfadaptive time-discretization, 9:44488 (R;DK) 
Mixing 

Miscible displacement of crude oil by CO2/SO2 mixtures, 

9:42817 (J;US) 
Removal 

Fundamental study of the NOXSO combined NO/sub x//SO2 
flue gas treatment process: corrosion and its prevention, 
9:43218 (R;US) 

Investigation of regenerative simultaneous removal of SO2 and 
HC! from waste incineration off-gases, 9:44242 (R;DE;In 
German) 

Tracer Techniques 
Monitoring atmospheric SO2 employing inverse radioactive 
tracers, 9:44502 (J;US) 
SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR SULFIDES 
See SULFUR 
SULFURIC ACID 
Corrosive Effects 

Flue gas corrosion and soiling of exhaust boilers, 9:44258 

(RA;DE;In German) 
SUN 
Chemical Composition 

Neutron capture cross sections of the krypton isotopes and the 

s-process branching at ™Se, 9:45064 (R;DE) 
SUNSPOTS 
Mathematical Models 

Calculation of theoretical chromospheric models and the 
interpretation of solar spectra from rockets and spacecraft, 
9:44836 (R;US) 

SUPER HIGH FREQUENCY RADIATION 
See RADIOWAVE RADIATION 
SUPERCHARGERS 
Design 

Supercharger systems and construction of exhaust-gas 

turbochargers, 9:43779 (RA;DE;In German) 
Thermal Efficiency 

Supercharger systems and construction of exhaust-gas 

turbochargers, 9:43779 (RA;DE;In German) 
SUPERCHARGING 
See SUPERCHARGERS 


SUPERCONDUCTING COMPOSITES 
Stability 
Stability behaviour of a copper stabilized NbTi 
multifilamentary conductor under different cooling 
conditions, 9:43847 (R;DE;In German) 
SUPERCONDUCTING DEVICES 
Restricted to general or review articles and bibliographies. 
See also SUPERCONDUCTING MAGNETS 
Submillimeter detector operation of granular superconducting 
NDN films, 9:44178 (J;US) 
SUPERCONDUCTING MAGNETS 
Acoustic Emission Testing 
Correlation of acoustic emission with normal zone occurrence 
in epoxy-impregnated windings: An application of acoustic 
emission diagnostic technique to pulse superconducting 
magnets, 9:44179 (J;US) 
Cooling Systems 
Refrigeration tests of the cryogenic system and solenoid for the 
Fermilab Collider Detector, 9:44294 (R;JP) 
Magnet Coils 
Correlation of acoustic emission with normal zone occurrence 
in epoxy-impregnated windings: An application of acoustic 
diagnostic technique to pulse superconducting 
magnets, 9:44179 (J;US) 
Mechanical Structures 
Radiation effects limits on copper in superconducting magnets, 
9:45239 (RA;US) 
SUPERCONDUCTING SUPER COLLIDER 
Report of the PSSC Theory Group, 9:44980 (R;US) 
Antiproton Beams 
Pbar Source Group summary, 9:44264 (R;US) 
Polarized Beams 
Some possibilities for doing polarized p, anti p experiments at 
the SSC, 9:44265 (R;US) 
SUPERCONDUCTING WIRES 
Critical Current 
Superconducting critical current density of bronze processed 
pure and alloyed NbsSn at very high magnetic fields (up to 
24 T), 9:43864 (J;US) 
Current Density 
Superconducting critical current density of bronze processed 
pure and alloyed NbsSn at very high magnetic fields (up to 
24 T), 9:43864 (J;US) 
Fabrication 
Superconducting critical current density of bronze processed 
pure and alloyed NbsSn at very high magnetic fields (up to 
24 T), 9:43864 (J;US) 
SUPERCONDUCTIVITY 
Meetings 
ASC 84: applied superconductivity conference. Final program 
and abstracts, 9:44132 (R;US) 
SUPERCONDUCTORS 
Phase diagrams of organic superconductors ((TMTSF)2 PFs), 
9:43981 (R;US) 
SUPERCRITICAL FLOW 
See TURBULENT FLOW 
SUPERGIANT STARS 
Emission Spectra 
Measurements of chromospheric densities and geometrical 
extensions of late-type giant and super-giant stars, 9:44830 
(R;US) 
Shells 
Diffraction-limited spatial resolution of circumstellar shells at 
10 microns, 9:44778 (R;US) 
SUPERLATTICES 
Electron and hole effective masses for two-dimensional 
transport in strained-layer superlattices, 9:45135 (R;US) 
Diffusion Length 
Minority-carrier diffusion lengths in GaP/GaAs/sub x/P/sub 
1-x/ strained-layer superlattices, 9:43993 (J;US) 
Optical Properties 
Photoluminescence studies of Ga(As,P) strained-layer 
superlattices, 9:43982 (R;US) 





SUPERNOVA REMNANTS 
X Radiation 


SUPERNOVA REMNANTS 
X Radiation 
Theoretical studies of X-ray emission from supernova remnants 
and other non-equilibrium astrophysical plasmas. Final 
Report, 1 November 1980-29 February 1984, 9:44867 (R;US) 
SUPERNOVAE 
Shock Waves 
Time development of a blast wave with shock heated 
electrons, 9:44938 (R;US) 
Star Evolution 
Supernovae in cataclysmic variable systems and the formation 
of low-mass x-ray binaries, 9:44881 (J;US) 
Star Models 
Supernovae in cataclysmic variable systems and the formation 
of low-mass x-ray binaries, 9:44881 (J;US) 
SUPEROXIDE RADICALS 
O, 
Chemical Reactions 
Pulse radiolysis study of the kinetics and mechanisms of the 
reactions between manganese(II) complexes and HO2/O27 
radicals. 1. Sulfate, formate, and pyrophosphate complexes, 
9:44069 (J;US) 
SUPERSONIC FLOW 
Temperature Measurement 
Photodiagnostics of turbulent flows using laser-induced 
fluorescence. Final report, 1 October 1982-30 September 
1983, 9:44971 (R;US) 
SUPERSYMMETRY 
Report of the PSSC Theory Group, 9:44980 (R;US) 


Supersymmetric relics from the big bang, 9:44878 (J;NL) 
Particle Models 
Supersymmetric Kac-Moody algebra in graded-chiral models, 
9:45033 (J;NL) 
Postulated Particles 
Search for massive photinos at PETRA, 9:44986 (R;DE) 


Breaking 
Partial breaking of extended supersymmetry, 9:45031 (J;NL) 


SUPERVOLTAGE RADIOTHERAPY 
See RADIOTHERAPY 
SUPPLY DISRUPTION 
Emergency Plans 

Domestic impact of reliance on market forces during a 
substantial petroleum supply disruption. Volume 1. Report 
and appendices, 9:42885 (R;US) 

Domestic impact of reliance on market forces during a 
substantial petroleum supply disruption. Volume 2. 
Attachments, 9:42886 (R;US) 

Market 

Domestic impact of reliance on market forces during a 
substantial petroleum supply disruption. Volume 1. Report 
and appendices, 9:42885 (R;US) 

SURFACE AIR 
Fluid Flow 

Numerical calculations of stratified Ekman layer flow over 

ridges with a finite element model, 9:44465 (R;US) 
Radioactivity 

Radioactivity in surface air and fallout around a coal-fired 

power plant, 9:44509 (RA;AT) 
SURFACE CONTAMINATION 
Radiation Detectors 
Automatic smear sample counter controlled by a pocket 
calculator type HP41, 9:44349 (RA;AT) 
SURFACE MINING 
in Equipment 
Bulldozer noise control, 9:42683 (RA;US) 
Environmental Impacts 

National inventory of abandoned mine land problems: an 
emphasis on health, safety, and general welfare impacts, 
9:42704 (R;US) 

Fire Extinguishers 

Metal mine fire protection research, 9:42668 (R;US) 
Fires 

Metal mine fire protection research, 9:42668 (R;US) 
Government Policies 

Simulation of a small surface coal operator, 9:42705 (J;US) 
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Haulage Equipment 

Five automatic fire protection systems for mobile mining 
equipment: their design and inmine reliability testing, 9:42670 
(RA;US) 

Improved fire protection systems for mobile mining equipment, 
9:42669 (RA;US) 

Solving the problem of getting on and off large surface mining 
equipment, 9:42675 (RA;US) 

Reclamation 


Simulation of a small surface coal operator, 9:42705 (J;US) 
Mining Equipment 
Coal mine safety and productivity, 9:42696 (R;US) 
Improved fire protection systems for mobile mining equipment, 
9:42669 (RA;US) 
Solving the problem of getting on and off large surface mining 
equipment, 9:42675 (RA;US) 
Permit Applications 
Simulation of a small surface coal operator, 9:42705 (J;US) 
Roads 
Improved haul road berm design, 9:42684 (RA;US) 
Simulation 
Simulation of a small surface coal operator, 9:42705 (J;US) 
Trucks 
Performance-based training for mobile equipment operators, 
9:42681 (RA;US) 
Water Influx 
Hydrogeological studies and their significance in the Rangal 
coal measures, Curragh, Central Bowen Basin, Queensland, 
9:42664 (R;AU) 
SURFACE WATERS 
See also COASTAL WATERS 
LAKES 


STREAMS 
SWIMMING POOLS 
WATER RESERVOIRS 


Radiation Monitoring 
Determination of artificial radionuclides in some surface waters 
in Southern and Eastern Austria, 9:44562 (RA;AT) 
SURFACE-ACTIVE AGENTS 
See SURFACTANTS 
SURFACES 
See also SPECTRALLY SELECTIVE SURFACES 
Crystal Defects 
Imaging of surfaces and defects of crystals. Progress report, 
August 1, 1983-July 31, 1984, 9:43905 (R;US) 
Electron Diffraction 
Electron spin polarization effects in low energy electron 
diffraction, ion neutralization and metastable atom 
deexcitation at solid surfaces. Progress report No. 4, 1 
January-31 December 1984, 9:44923 (R;US) 
Ton Collisions 
Atomic structure studies of semiconductor-electrolyte, metal 
and vacuum interfaces, 9:44936 (R;US) 
Research Programs 
Surface modification research, 9:43835 (RA;US) 
Scanning Electron Microscopy 
Imaging of surfaces and defects of crystals. Progress report, 
August 1, 1983-July 31, 1984, 9:43905 (R;US) 
Transmission Electron Microscopy 
Imaging of surfaces and defects of crystals. Progress report, 
August 1, 1983-July 31, 1984, 9:43905 (R;US) 
SURFACTANTS 
Cosurfactant-enhanced alkaline flooding, 9:42844 (J;US) 
Effects of coal type, surfactant, and coal cleaning on the 
rheological properties of coal water mixture, 9:42714 
(RA;US) 
Relative permeabilities of surfactant/steam/water systems, 
9:42855 (J;US) 
The effect of temperature and interfacial tension on water/oil 
relative permeabilities of consolidated sands, 9:42831 (J;US) 
The effect of the type of oil on solubilization by amphiphiles, 
9:42843 (J;US) 
Chemical Composition 
CO: mobility control, 9:42808 (J;US) 
The role of surfactant precipitation and redissolution in the 
adsorption of sulfonate on minerals, 9:44028 (J;US) 
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Chemical Reaction Kinetics 
The role of surfactant precipitation and redissolution in the 
adsorption of sulfonate on minerals, 9:44028 (J;US) 
Phase Studies 
A study of the relationship between surfactant/oil/brine system 
phase behavior and chemical flood recovery in short cores, 
9:42839 (J;US) 
Reviews 
Literature survey on foaming agents for enhanced oil recovery 
(68 references), 9:42793 (RA;US) 
Sweep Efficiency 
A field experiment of improved steam drive with in-situ 
foaming, 9:42806 (J;US) 
Testing 
CO, mobility control, 9:42808 (J;US) 
SURVEILLANCE 


Aspects 
Search and seizure law practical advice and interpretation for 
nuclear protective force persons, 9:43055 (J;US) 
Optical Systems 
Optical surveillance for international safeguards present and 
future, 9:43043 (J;US) 
SURVEILLANCE (RADIOACTIVITY) 
See RADIATION MONITORING 
SURVEY (RADIOACTIVITY) 
See RADIATION MONITORING 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SWEAT GLANDS 
See SKIN 
SWEDEN 
Demonstration 
Coal-water slurry combustion demonstration in Sweden, 
9:42752 (RA;US) 
Electric Power 
Sweden - energy situation 1982, 9:43520 (R;DE;In German) 
Energy Policy 
Sweden - energy situation 1982, 9:43520 (R;DE;In German) 
Energy Supplies 
Sweden - energy situation 1982, 9:43520 (R;DE;In German) 


Evaluation of the geological, geophysical and hydrogeological 
conditions at Fjaellveden, 9:44752 (R;SE) 
Geophysical Surveys 
Evaluation of the geological, geophysical and hydrogeological 
conditions at Fjaellveden, 9:44752 (R;SE) 
Hydrology 
Evaluation of the geological, geophysical and hydrogeological 
conditions at Fjaellveden, 9:44752 (R;SE) 
National Organizations 
Energy research 1981-84. Government contributions towards 
research and development, 9:43534 (R;SE;In Swedish) 
National Program Plans 
General studies of energy systems AES. Long range research 
of energy technique LET. Basis for planning the energy 
research after the 30th of June 1984, 9:43533 (R;SE;In 
Swedish) 
Radioactive Waste 
Summary of national and international fuel cycle and 
radioactive waste management programs, 1984, 9:42969 
(R;US) 
Research Programs 
Energy research 1981-84. Government contributions towards 
research and development, 9:43534 (R;SE;In Swedish) 
SWEEP EFFICIENCY 
Calculation Methods 
Evaluation of an analytical technique for estimating swept 
volume in thermal recovery projects from falloff tests, 
9:42852 (J;US) 
SWIMMING POOLS 
Solar Water Heating 
Solar heating in combination with energy storage for 
swimming baths. A feasibility study, 9:43144 (R;SE;In 
Swedish) 


Power MOS fast switching techniques, 9:43211 (R;US) 
Fabrication 
80-MW photoconductor power switch, 9:44241 (J;US) 


Laser Radiation 
Laser triggering of a 500-kV gas-filled switch: A parametric 
study, 9:44240 (J;US) 
Lifetime 
Storage life of thermal detents (For inertial switch), 9:44174 
(R;US) 
Operation 
Laser triggering of a 500-kV gas-filled switch: A parametric 
study, 9:44240 (J;US) 


Photoconductive power switches, 9:44232 (R;US) 
SWITZERLAND 
Radioactive Waste Management 
Summary of national and international fuel cycle and 
radioactive waste management programs, 1984, 9:42969 


Renormalization group and Mayer expansions, 9:45027 (R;DE) 
SYMPATHOMIMETICS 
Biochemical Reaction Kinetics 
Neuroblastoma membranes inhibit isoproterenol-stimulated rise 
of cAMP in glioma cells (Rats), 9:44596 (J;US) 
SYNCHROPHASOTRONS 
See SYNCHROTRONS 
SYNCHROTRON RADIATION 
Flux Density 
Method for the quantitative determination of synchrotron 
radiation X-ray spectra for absolute XRF-trace element 
detection, 9:44019 (R;DE) 
Mathematical Models 
Transport effects of synchrotron radiation in deuterium-fueled 
tokamaks, 9:45257 (J;US) 
Radiation Effects 
Transport effects of synchrotron radiation in deuterium-fueled 
tokamaks, 9:45257 (J;US) 
SYNCHROTRON RADIATION SOURCES 
Accelerator Facilities 
Instrumentation at national facilities for synchrotron radiation 
topography, 9:44290 (R;US) 
Meetings 
Report of the Synchrotron Radiation Vacuum Workshop, 
9:44327 (R;US) 
Pulses 
Picosecond pulses from future synchrotron-radiation sources, 
9:44326 (R;US) 
Soft X Radiation 
High resolution x-ray scattering and diffraction, 9:44289 
(R;US) 
Vacuum Systems 
Report of the Synchrotron Radiation Vacuum Workshop, 
9:44327 (R;US) 
SYNCHROTRONS 


See also FERMILAB ACCELERATOR 
JINR SYNCHROTRON 


On-Line Control Systems 
Adaptic controller with extreme tuning by currents for 
correction of magnetic field spatial distribution and by 
inflector plate voltage, 9:44300 (RA;UA;In Russian) 
SYNCRUDE 
See SYNTHETIC PETROLEUM 
SYNTHETIC CRUDE OIL 
See SYNTHETIC PETROLEUM 
SYNTHETIC FUELS 


See also ALCOHOL FUELS 
PYROLYTIC OILS 
SYNTHETIC PETROLEUM 


Combustion 
Combustion of synthetic fuels. Proceedings of the Symposium, 
Las Vegas, NV, March 28-April 2, 1982, 9:44108 (B;US) 
Research issues and technology - an overview, 9:44109 
(BA;US) 
Combustion Products 
Continuous combustion systems - a study of fuel nitrogen 
conversion in jet-stirred combustors, 9:44110 (BA;US) 





SYNTHETIC FUELS CORPORATION 
US Synthetic Fuels Corporation and National Synfuels Policy, 
9:43559 (R;US) 
SYNTHETIC PETROLEUM 
Chemical Composition 
The impact of oil aromaticity on carbon dioxide flooding, 
9:42799 (J;US) 
SYNTHINE PROCESS 
See FISCHER-TROPSCH SYNTHESIS 


Enthalpy measurements on distillates produced from a Utah 
coal by the Char-Oil-Energy-Development process and from 
a Kentucky bituminous coal by the Synthoil process, 9:42612 
G;US) 
Liquids 


Enthalpy measurements on distillates produced from a Utah 
coal by the Char-Oil-Energy-Development process and from 
a Kentucky bituminous coal by the Synthoil process, 9:42612 
(J;US) 
HAMSTER 
See HAMSTERS 


Test of time-reversal symmetry in the B decay of '*Ne, 
9:45054 (J;US) 
TADPOLES 
See LARVAE 
TAILINGS 
Solid residue separated in the preparation of various products. 
See also MILL TAILINGS 


Mine tailings disposal. II. Hydrologic evaluation of disposal 
sites, 9:42979 (R;CA) 
Waste Disposal 
Mine tailings disposal. II. Hydrologic evaluation of disposal 
sites, 9:42979 (R;CA) 
TAIWAN 
Radioactive Waste Management 
Summary of national and international fuel cycle and 
radioactive waste management programs, 1984, 9:42969 
(R;US) 
TANDEM MIRROR DEVICES 


See TMR REACTORS 
TMX DEVICES 


TANDEM MIRROR TYPE REACTORS 
See TMR REACTORS 
TANDEM MIRRORS 
Prior to September 1983 this concept was indexed to TMX 
DEVICES. 
See also TMX DEVICES 
Research Programs 
Theoretical aspects of mirror fusion. Quarterly progress report, 
1 April 1984-30 June 1984, 9:45157 (R;US) 


Stabilization of the hot electron precessional mode in a 
symmetric tandem mirror by the axial variation of radial 
electric field, 9:45169 (R;US) 

TANK FARMS 
See STORAGE FACILITIES 
TANKS 
Calibration 
Cumulative error models for the tank calibration problem, 
9:43047 (J;US) 
Electric Heating . 
Novel livestock water tank. Final report, 9:43120 (R;US) 
Errors 

Cumulative error models for the tank calibration problem, 

9:43047 (J;US) 
Protection 


Novel livestock ‘water tank. Final report, 9:43120 (R;US) 
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Levels 
Cumulative error models for the tank calibration problem, 
9:43047 (J;US) 
Mathematical Models 
Cumulative error models for the tank calibration problem, 
9:43047 (J;US) 
TANTALUM 
Heat Transfer 
Thermal and electrical interaction of tantalum with a low 
temperature chemically active plasma flow, 9:44212 (R;US) 
Ton Collisions 
Electron capture by U®* and U®* and ionization of U® and 
U%"*, 9:44959 (J;US) 
TANTALUM 181 TARGET 
Argon 40 Reactions 
Production of heavy nuclei in “°Ar-induced fusion reactions, 
9:45075 (R;DE;In German) 
TANTALUM ALLOYS 
Annealing 
Pulsed ion beam interface melting of PtCr and CrTa alloyw on 
Si structures, 9:43881 (BA;NL) 
Materials Testing 
Tantalum and niobium alloys for space nuclear applications, 
9:43280 (J;US) 
Mechanical 
Research toward new alloys for generator retaining rings, 
9:43214 (J;US) 
Zone Melting 
Pulsed ion beam interface melting of PtCr and CrTa alloyw on 
Si structures, 9:43881 (BA;NL) 
TANTALUM CARBIDES 
Uses 
Cell of atomizer for analysis of high-temperature materials, 
9:44027 (TG;US) 
TANTALUM OXIDES 
Dielectric Properties 
Glasslike behavior and novel pressure effects in KTa/sub 1- 
x/Nb/sub x/Os, 9:43914 (J;US) 
Phase Transformations 
Glasslike behavior and novel pressure effects in KTa/sub 1- 
x/Nb/sub x/Os, 9:43914 (J;US) 
TANTALUM SILICIDES 
Annealing 
Stress in sputtered TaSi/sub x/ films on polycrystalline silicon, 
9:43915 (J;US) 
Sputtering 
Stress in sputtered TaSi/sub x/ films on polycrystalline silicon, 
9:43915 (J;US) 
Stresses 
Stress in sputtered TaSi/sub x/ films on polycrystalline silicon, 
9:43915 (J;US) 
TAR SAND OIL 
See BITUMENS 
TAR SANDS 
See OIL SANDS 
TATB 
Auger Electron Spectroscopy 
Carbon Auger line shape study of nitroaromatic explosives, 
9:44446 (J;US) 
Detonation Waves 
Subnanosecond measurements of detonation fronts in solid high 
explosives, 9:44447 (J;US) 
Moisture 
Bound and free moisture in explosives and plastics, 9:44443 
G;NL) 
Timing Properties 
Subnanosecond measurements of detonation fronts in solid high 
explosives, 9:44447 (J;US) 
TAU LEPTONS 
See TAU PARTICLES 
TAU PARTICLES 
Weak Particle Decay 
Determination of the tau lifetime in high energy e* e~ 
annihilation, 9:44987 (R;DE) 
TAUONS 
See TAU PARTICLES 





TAXICABS 


Transportational and operational systems analysis of the 
transportation system Taxi in Berlin, 9:43683 (RA;DE;In 
German) 

Research Programs 

Transportational and operational systems analysis of the 
transportation system Taxi in Berlin, 9:43683 (RA;DE;In 
German) 

Systems Analysis 

Transportational and operational systems analysis of the 
transportation system Taxi in Berlin, 9:43683 (RA;DE;In 
German 


) 
TBP 
Polarography 
About the question of the possibility of polarographic 
determinations of TBP, 9:42942 (R;DE;In German) 
TEARING INSTABILITY 
Computations of the current profile influence on tearing 
instability, 9:45166 (R;US) 


Adsorption 
Progress in evaluation of radionuclide geochemical information 
developed by DOE high-level nuclear waste repository site 
projects: report for October-December 1983, 9:42993 (R;US) 


Progress in evaluation of radionuclide geochemical information 
developed by DOE high-level nuclear waste repository site 
projects: report for October-December 1983, 9:42993 (R;US) 


Thermal outgassing of irradiated nuclear fuel: a literature 
review, 9:42968 (R;US) 
Dissolution 
Defense High-Level Waste Leaching Mechanisms Program. 
Final report, 9:42994 (R;US) 


Defense High-Level Waste Leaching Mechanisms Program. 
Final report, 9:42994 (R;US) 
Solubility 
Progress in evaluation of radionuclide geochemical information 
developed by DOE high-level nuclear waste itory site 
projects: report for October-December 1983, 9:42993 (R;US) 
Solvent Extraction 
Analytical chemistry of technetium. Pt. 1, 9:44023 (R;DE;In 
German) 
TECHNETIUM 99 
Beta Spectroscopy 
Analytical chemistry of technetium. Pt. 1, 9:44023 (R;DE;In 
German) 
TECHNOLOGY TRANSFER 
Federal government agency activities in technology transfer: 
an historical view, 9:45278 (R;US) 
TECTONICS 
See also PLATE TECTONICS 
Thin-skinned deformation and plate driving forces associated 
with convergent margins, 9:44755 (R;US) 
TELEMETRY 
Doppler Effect 
Plasma effects, 9:44785 (R;US) 
Faraday Effect 
Plasma effects, 9:44785 (R;US) 
TELESCOPES 
Diffraction 
Spider diffraction: a comparison of curved and straight legs, 
9:45148 (J;US) 


Spider diffraction: a comparison of curved and straight legs, 
9:45148 (J;US) 
TELLURIUM 
Diffusion 
Thermal outgassing of irradiated nuclear fuel: a literature 
review, 9:42968 (R;US) 
TELLURIUM 123 
Whole-Body Counting 
Some experiences in incidental internal contamination 
monitoring and dose assessment, 9:44681 (RA;AT) 


TEM (MICROSCOPY) 
See TRANSMISSION ELECTRON MICROSCOPY 
TEMPERATURE MEASUREMENT 
Errors 
Transient temperature measurement errors, 9:44441 (BA;JP) 
TENNESSEE RIVER 
Terminal Facilities 
Major freight terminals on the Tennessee River waterway, 
9:43704 (R;US) 
TENNESSEE VALLEY AUTHORITY 
Industrial development in the Tennessee Valley Region, 
9:45277 (R;US) 
BWR Type Reactors 
TVA’s program for in-service inspection of heat exchanger 
tubes and tube supports at nuclear power plants, 9:43236 
(R;US) 
PWR Type Reactors 
TVA’s program for in-service inspection of heat exchanger 
tubes and tube supports at nuclear power plants, 9:43236 
(R;US) 
TERMINAL FACILITIES 
Major freight terminals on the Tennessee River waterway, 
9:43704 (R;US) 
TERPHENYL-ORTHO 
Chemical Reactions 
The use of o-terphenyl and dibenzo(c,g)phenanthrene to study 
H-donor solvents, 9:42622 (J;US) 
TERTIARY RECOVERY 
See ENHANCED RECOVERY 
TEST FACILITIES 
See also FELIX FACILITY 
Automation 
Automated engine and component endurance testing, 9:43800 
(RA;DE) 
Data Processing 
Electronic vision as input to calculated-variable control of the 
hydraulic bulge test, 9:44117 (RA;DE) 


Automated engine and component endurance testing, 9:43800 
(RA;DE) 
CONAC design and installation, Paradise Steam Plant, 9:42642 
(RA;US) 
Diesel engine test plant at Hamburg-Harburg Technical 
University, 9:43782 (RA;DE;In German) 
Diesel Engines 
Diesel engine test plant at Hamburg-Harburg Technical 
University, 9:43782 (RA;DE;In German) 
Measuring Methods 
Electronic vision as input to calculated-variable control of the 
hydraulic bulge test, 9:44117 (RA;DE) 


Diesel engine test plant at Hamburg-Harburg Technical 
University, 9:43782 (RA;DE;In German) 


Diesel engine test plant at Hamburg-Harburg Technical 
University, 9:43782 (RA;DE;In German) 
Strains 
Electronic vision as input to calculated-variable control of the 
hydraulic bulge test, 9:44117 (RA;DE) 
Stresses 
Electronic vision as input to calculated-variable control of the 
hydraulic bulge test, 9:44117 (RA;DE) 
TEST WELLS 
See EXPLORATORY WELLS 
TESTES 
Scintiscanning 
Scenograma of testes in cases of cryptorchidims, 9:44628 
(RA;CS) 
TESTING (MATERIALS) 
See MATERIALS TESTING 
TETRACHLOROMETHANE 
See CARBON TETRACHLORIDE 
TETRAHYDROFURAN 
Solvent Properties 
Reactions governing coal solubilization. Fourth quarterly 
progress report, May 15, 1984-July 15, 1984, 9:42591 (R;US) 





Improving the quality of deteriorated recycle solvents. 
Quarterly report, June 1984-August 1984, 9:42588 (R;US) 


Characterization of artifacts produced from tetralin donor 
vehicle under coal liquefaction conditions, 9:42617 (J;US) 
Solvent Properties 
Fischer-Tropsch synthesis in slurry reactor systems. Quarterly 
report, May 1, 1984-July 31, 1984, 9:43068 (R;US) 
TTETRASELENAFULVALENE 
See TMTSF 
TEXAS 
Birds 
Seasonal abundance and habitat-use patterns of coastal bird 
populations on Padre and Mustang Island barrier beaches 
(following the Ixtoc I oil spill), 9:44535 (R;US) 
Coal Deposits 
Environmental geology of the Yegua-Jackson Lignite Belt, 
southeast Texas, 9:42666 (R;US) 
Geothermal Exploration 
The outlook for geopressured-geothermal energy and 
associated natural gas, 9:43180 (J;US) 
Oil Fields 
CO, miscible flooding evaluation of the South Welch Unit, 
Welch San Andres Field, 9:42848 (J;US) 
Surfactant flooding carbonate reservoirs, 9:42827 (J;US) 
Water Resources 
Method for evaluating regional water supply and conservation 
alternatives for power generation. Final report, 9:44582 
(R;US) 
TEXAS EXPERIMENTAL TOKAMAK 
See TEXT DEVICES 
TEXT DEVICES 
High-Frequency Heating 
Alfven wave heating in the PRETEXT tokamak - experiments 
and theory, 9:45204 (BA;GB) 
TEXTILE INDUSTRY 
Cogeneration 
Cogeneration handbook for the textile industry (Includes 
glossary), 9:43711 (R;US) 
Energy Conservation 
Application of foams to the processing of fabrics. Final report, 
9:43708 (R;US) 
TFTR REACTORS 
Alpha Detection 
TFTR Alpha extraction and measurement project. Technical 
progress report, 9:45158 (R;US) 
Beam Injection Heating 
Supplementary heating for large devices: TFTR, 9:45229 
(BA;GB) 
Neutral Atom Beam Injection 
Supplementary heating for large devices: TFTR, 9:45229 
(BA;GB) 
208 
Energy Levels 
Width of isovector monopole vibrations in charge exchange 
reactions, 9:45072 (J;US) 


Statistical Data 
Distribution of illegal incident characteristics: cases of bank 
fraud and embezzlement, computer-related crime, and insider 
theft from drug manufacturers and distributors, 9:45275 
(R;US) 
THERMAL CONDUCTION 
Computerized Simulation 
Application of the implicit alternating-direction numerical 
technique to thermal analysis involving conduction and 
convection, 9:44202 (R;US) 
THERMAL CONDUCTIVITY 
Functional Models 
Buffer Mass Test - thermal calculations for the high 
temperature test, 9:42973 (R;SE) 
Measuring Methods 
Enhancement of thermal water vapor diffusion in soil, 9:44546 
(J;US) . 
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THERMAL DECOMPOSITION 
See PYROLYSIS 
THERMAL EFFLUENTS 
Environmental Effects 
Response of ‘Carex’-dominated wetlands to altered temperature 
and flooding patterns: Wisconsin power plant impact study, 
9:44577 (R;US) 
THERMAL INSULATION 
Corrosive Effects 


Corrosiveness testing of thermal insulating materials, 9:43631 
(R;US) 
Materials Testing 
Insulating polymer concrete, 9:42903 (R;US) 
THERMAL POLLUTION (AIR) 
See AIR POLLUTION 
THERMAL POLLUTION (WATER) 
See WATER POLLUTION 
THERMAL POWER PLANTS 
See also COMBINED-CYCLE POWER PLANTS 
FOSSIL-FUEL POWER PLANTS 
NUCLEAR POWER PLANTS 
OCEAN THERMAL POWER PLANTS 
REFUSE-FUELED POWER PLANTS 
SOLAR THERMAL POWER PLANTS 
Environmental Effects 
Sulfur effluents from thermal power plants- An assessment of 
subsequent water pollution. The significance of leval sulfur 
effluents for the surface water quality at Oxeloesund, 9:44556 
(R;NO;In Norwegian) 
Water Pollution 
Sulfur effluents from thermal power plants- An assessment of 
subsequent water pollution. The significance of leval sulfur 
effluents for the surface water quality at Oxeloesund, 9:44556 
(R;NO;In Norwegian) 
THERMAL REACTORS 
See also ARMF-1 REACTOR 
BORSSELE REACTOR 
CANDU TYPE REACTORS 
HBWR REACTOR 
HFBR REACTOR 
HFIR REACTOR 
MSRE REACTOR 
SAN ONOFRE-1 REACTOR 
SEABROOK-2 REACTOR 
SHOREHAM REACTOR 
SIZEWELL-B REACTOR 
THREE MILE ISLAND-2 REACTOR 
TREAT REACTOR 
TVO-1 REACTOR 
TVO-2 REACTOR 
UWNR REACTOR 
WWER TYPE REACTORS 
Benchmarks 
Testing ENDF/B-V data for thermal reactors, 9:43298 (R;CA) 
Nuclear Reaction Kinetics 
Testing ENDF/B-V data for thermal reactors, 9:43298 (R;CA) 
Reactor Materials 
Testing ENDF/B-V data for thermal reactors, $:43298 (R;CA) 
THERMAL STORAGE 
See HEAT STORAGE 
THERMOCOUPLES 
Performance 
Applications of transient response characterization and 
enhancement to thermal instrumentation, 9:43252 (R;US) 
Limitations of detecting inadequate core cooling with core exit 
thermocouples, 9:43440 (J;US) 
Temperature Measurement 
Transient temperature measurement errors, 9:44441 (BA;JP) 
Welding 
Spot weld attachment of thermocouples to a fuel rod cladding 
interior surface, 9:43324 (R;US) 
THERMOELECTRIC CELLS 
See THERMOELECTRIC GENERATORS 
THERMOELECTRIC CONVERTERS 
See THERMOELECTRIC GENERATORS 
THERMOELECTRIC GENERATORS 
Performance Testing 


Technical support services for space and terrestrial systems 


programs. Project status report, February 1, 1984-February 
29, 1984, 9:43062 (R;US) 
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Research Programs 

Technical support services for space and terrestrial systems 
programs. Project status report, February 1, 1984-February 
29, 1984, 9:43062 (R;US) 

THERMOLUMINESCENT DOSEMETERS 

Characteristics of some TLDs for low dose measurement, 
9:44352 (RA;AT) 

Investigations of a new thermoluminescent bulb dosimeter, 
9:44351 (RA;AT) 

New type of TL dosemeters for personnel beta dosimetry, 
9:44690 (RA;AT) 

Automation 

Automated/computerized TLD-monitoring system in Boris 
Kidric Institut - Vinca, 9:44356 (RA;AT) 

Routine use and calibration procedure for the automatically 
operated single TLD-crystal reader HARSHAW 2000D, 
9:44357 (RA;AT) 

Calibration 

B ray dosimetry measurements using the lucite 8 ray dosimetry 
platform (LBIP), 9:44383 (RA;US) 

Routine use and calibration procedure for the automatically 
operated single TLD-crystal reader HARSHAW 2000D, 
9:44357 (RA;AT) 

Use of large energy spatial equilibrium 8 plaques as calibration 
sources for personnel dosimetry and survey meters, 9:44382 
(RA;US) 

Design 

Development of a laser-heated TLD reader, 9:44391 (RA;US) 

Development of a multi-element thermoluminescent dosimeter 
at the Three Mile Island nuclear station, 9:44398 (RA;US) 

Fabrication 

New TLD methodology for personnel 8 ray dosimetry, 

9:44393 (RA;US) 
Mathematical Models 

Relative standard deviation of thermoluminescence dosimetry - 
comparison of the experiments with theory, 9:44355 
(RA;AT) 

Performance 

B-particle response of the Three Mile Island personal 
dosimeter, 9:44399 (RA;US) 

Development of a laser-heated TLD reader, 9:44391 (RA;US) 

Development of a multi-element thermoluminescent dosimeter 
at the Three Mile Island nuclear station, 9:44398 (RA;US) 

Dosimetric properties of a labormade CaSO,-TL-dosemeter, 
9:44354 (RA;AT) 

Importance of skin doses at the Ringhals Nuclear Power Plant, 
9:44406 (RA;US) 

Improved 8 dosimetry techniques at the Fort Calhoun Nuclear 
Station, 9:44405 (RA;US) 

Radiation protection monitoring for B-radiation at the Julich 
Nuclear Research Centre, 9:44404 (RA;US) 

Responses of portable instruments and personnel dosimeters in 
typical PWR 8 radiation fields, 9:44410 (RA;US) 

Study of graphite-mixed and boron-diffused TLDs for skin 
dose assessment, 9:44394 (RA;US) 

Thermally stimulated exoelectron emission from lithium 
fluoride for 8 and y dosimetry, 9:44392 (RA;US) 

Performance Testing 

B radiation detection with ultra thin thermoluminescent 
samples, 9:44381 (RA;US) 

Use of multi-element TL dosimeters for 8 and mixed B/y 
personnel monitoring, 9:44408 (RA;US) 

Response Functions 

Application of 8 spectroscopy to 8 dosimetry research, 
9:44387 (RA;US) 

Dosimeter response prediction and development of surface 
effect dosimeters, 9:44396 (RA;US) 

Use of CaF2:Dy (TLD-200) in 8 dosimetry, 9:44397 (RA;US) 

Self-Absorption 

Self extinction of luminescence signal in LiF 

thermoluminescence dosimeters, 9:44353 (RA;AT) 
THERMOLUMINESCENT DOSIMETRY 
Mathematical Models 

Relative standard deviation of thermoluminescence dosim 
comparison of the experiments with theory, 9:44355 
(RA;AT) 


THERMONUCLEAR DEVICES 
Electric Fields 
Noise-induced transition of the radial electric field in a 
nonaxisymmetric torus, 9:45176 (J;US) 
THERMONUCLEAR REACTOR MATERIALS 
Meetings 
Copper and copper alloys for fusion reactor applications: 
proceedings, 9:45230 (R;US) 
THERMONUCLEAR REACTORS 
For use in cases where certain aspects of either hypothetical or real 
thermonuclear reactors are discussed. 


See also LASER FUSION REACTORS 
TOKAMAK TYPE REACTORS 


Breeding Blankets 
Tritium breeding in fusion reactors, 9:45258 (BA;NL) 
Evaluations 
Inertial confinement fusion: present status and future potential, 
9:45250 (R;US) 


LOTRIT - An alternative approach to ICF reactors, 9:45254 
GJ;US) 
Deuterium Target 
LOTRIT - An alternative approach to ICF reactors, 9:45254 
(J;US) 


LOTRIT - An alternative approach to ICF reactors, 9:45254 
(J;US) 


Confinement 
LOTRIT - An alternative approach to ICF reactors, 9:45254 
GJ;US) 
Meetings 
American Nuclear Society eastern regional student conference. 
Transactions, 9:43295 (R;US) 
Proceedings of the 1984 American Nuclear Society Midwest 
Student Conference. Our energy future, 9:43539 (R;US) 
Program Management 
Fusion program overview, 9:45252 (J;US) 
Research Programs 
Fusion program overview, 9:45252 (J;US) 


Effects of the proline analog L-thiazolidine-4-carboxylic acid 
on proline metabolism, 9:44728 (J;US) 
THIN FILMS 
Fabrication 
Unbacked cylindrical metal foils of submicron thickness, 
9:43892 (J;CH) 
THIOALCOHOLS 


See THIOLS 
THIOLS 
Biological Effects 
Phytotoxicity in bush bean of five sulfur-containing gases 
released from advanced fossil energy technologies, 9:44726 
(J;US) 
THIONAPHTHENES 
Solvent Properties 
Fischer-Tropsch synthesis in slurry reactor systems. 
report, May 1, 1984-July 31, 1984, 9:43068 (R;US) 
THIOSULFATES 
Latent Heat Storage 
Heat storage units using a salt hydrate as storage medium 
based on the extra water principle, 9:43178 (R;DK) 
THIOUREA 
Chemical Reaction Kinetics 
Kinetics of the chromium(V1I)/thiourea reaction in the 
presence of polyacrylamide, 9:42814 (J;US) 
THOMASON COLLECTORS 
See TRICKLE-TYPE COLLECTORS 
THORAX 
See CHEST 
THORIUM 
Ton-Atom Collisions 
Narrow positron lines from U-U and U-Th collisions, 9:44924 
(R;DE) 





THORIUM 232 TARGET 
Neutron Reactions 


THORIUM 232 TARGET 
Neutron Reactions 
Measurement of fission neutron multiplicities for thorium-232 
and uranium-235 with incident neutron energies to 49 MeV, 
9:45084 (J;US) 
THORIUM C 
/ 
See THALLIUM 208 
THORIUM CYCLE 
Radioactive Waste Management 
Reprocessing in the thorium fuel cycle, 9:42941 (R;DE;In 
German) 


Reprocessing 
Reprocessing in the thorium fuel cycle, 9:42941 (R;DE;In 


High-pressure X-ray diffraction studies on ThS up to 40 GPa 
using synchrotron radiation, 9:43968 (R;DE) 
THORON 
See RADON 220 
THREE MILE ISLAND-2 REACTOR 
Containment Buildings 
Applications of transient response characterization and 
enhancement to thermal instrumentation, 9:43252 (R;US) 
Corium 
TMI-2 core debris analytical methods and results, 9:43366 
(R;US) 
Cranes 
Evaluation of nuclear facility decommissioning projects. 
Summary report: Three Mile Island Unit 2 polar crane 
recovery, 9:43413 (R;US) 
Decontamination 
Radiation effects on resins and zeolites at Three Mile Island 
Unit II, 9:43369 (R;US) 
n 
TMI-2 core examination plan, 9:43370 (R;US) 
Reactor Cores 
Ultrasonic mapping of the postaccident TMI-2 core 
configuration, 9:43436 (J;US) 
Ultrasonic mapping of the postaccident TMI-2 core 
configuration, 9:43246 (R;US) 
Restraints 
Examination of TMI-2 snubbers, Phase 2. Final report, 9:43375 
(R;US) 
RHR Systems 
Examination of TMI-2 snubbers, Phase 2. Final report, 9:43375 
(R;US) 
Temperature Monitoring 
Applications of transient response characterization and 
enhancement to thermal instrumentation, 9:43252 (R;US) 
Ultrasonic Testing 
Ultrasonic mapping of the postaccident TMI-2 core 
configuration, 9:43436 (J;US) 
Ultrasonic mapping of the postaccident TMI-2 core 
configuration, 9:43246 (R;US) 
THREE-BODY PROBLEM 
Bag Model 
Three nucleon interaction in a quark cluster model, 9:45086 
(R;DE) 
THRUSTERS 
Investigation of a pulsed electrothermal thruster, 9:43756 
(R;US) 
THULIUM 169 
Hyperfine Structure 
General cases of the pseudoquadrupole interaction in 1°Tm, 
9:44960 (J;NL) 
Moessbauer Effect 
General cases of the pseudoquadrupole interaction in }*°Tm, 
9:44960 (J;NL) 
THULIUM 169 TARGET 
Argon 40 Reactions 
Production of heavy nuclei in “°Ar-induced fusion reactions, 
9:45075 (R;DE;In German) 
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THYROID 
Biomedical Radiography 
Comparison of imaging modalities for diagnosis of thyroid 
disorders, 9:44619 (R;DE;In German) 
Computerized Tomography 
Comparison of imaging modalities for diagnosis of thyroid 
disorders, 9:44619 (R;DE;In German) 
Images 
Comparison of imaging modalities for diagnosis of thyroid 
disorders, 9:44619 (R;DE;In German) 
Nuclear Magnetic Resonance 
Comparison of imaging modalities for diagnosis of thyroid 
disorders, 9:44619 (R;DE;In German) 
Scintiscanning 
Comparison of imaging modalities for diagnosis of thyroid 
disorders, 9:44619 (R;DE;In German) 
In vivo determination of thyroid-mass in normal individuals, 
9:44632 (RA;AT) 
Ultrasonography 
Comparison of imaging modalities for diagnosis of thyroid 
disorders, 9:44619 (R;DE;In German) 
TIGHT SANDS 
See SANDSTONES 
TILTING INSTABILITY 
Inadequacies of finite Larmor radius treatments of the internal 
tilting instability in field-reversed configurations, 9:45181 
(J;US) 
TIME-REVERSAL INVARIANCE 
See T INVARIANCE 
TIN 
Catalytic Effects 
New catalysts for coal liquid upgrading. Final technical report, 
9:42584 (R;US) 
Diffusion 
Thermal outgassing of irradiated nuclear fuel: a literature 
review, 9:42968 (R;US) 
TIN 112 TARGET 
Sulfur 32 Reactions 
Evaporation residue cross sections for **S+/sup 
112,116,120,124/Sn from x-ray and direct recoil-nucleus 
measurements, 9:45071 (J;US) 
TIN 116 TARGET 
Sulfur 32 Reactions 
Evaporation residue cross sections for **S+/sup 
112,116,120,124/Sn from x-ray and direct recoil-nucleus 
measurements, 9:45071 (J;US) 
TIN 120 TARGET 
Sulfur-32 Reactions 
Evaporation residue cross sections for **S+ /sup 
112,116,120,124/Sn from x-ray and direct recoil-nucleus 
measurements, 9:45071 (J;US) 
TIN 124 TARGET 
Sulfur 32 Reactions 
Evaporation residue cross sections for **S+/sup 
112,116,120,124/Sn from x-ray and direct recoil-nucleus 
measurements, 9:45071 (J;US) 
TIN ALLOYS 
See also ZIRCALOY 
Critical Current 
Superconducting critical current density of bronze processed 
pure and alloyed NbsSn at very high magnetic fields (up to 
24 T), 9:43864 (J;US) 
Current Density 
Superconducting critical current density of bronze processed 
pure and alloyed NbsSn at very high magnetic fields (up to 
24 T), 9:43864 (J;US) 
TIN COMPLEXES 
Radiolysis 
Direct observation of metastable organometallic cation radicals 
from group 4B alkyls, 9:44073 (J;US) 
Structural Chemical Analysis 
Direct observation of metastable organometallic cation radicals 
from group 4B alkyls, 9:44073 (J;US) 





TIN SULFIDES 
Superconductivity 

Effect of pressure and oxygen defects in divalent Chevrel- 
phase superconductors, 9:43992 (J;US) 

TISSUE-EQUIVALENT MATERIALS 
Beta Dosimetry 


Electron fluence to dose equivalent conversion factors 
calculated with EGS3 for electrons and positrons with 
energies from 100 keV to 20 GeV, 9:45126 (RA;US) 

Influence of the air-tissue boundary on the depth dose 
distribution of B radiation, 9:45125 (RA;US) 

Physics and mathematics of 8-particle dosimetry for radiation 
protection, 9:45122 (RA;US) 


Activation Analysis 
Experience with a coal elemental analyzer at the Homer City 
Coal Cleaning Plant, 9:42641 (RA;US) 
Principles and applications of continuous coal analysis, 9:42638 
(RA;US) 
Corrosion 


Titanium-potassium heat pipe corrosion studies, 9:43848 (R;US) 


Localized photoelectrochemical measurements of passive films 
on titanium, 9:43874 (J;US) 


Localized photoelectrochemical measurements of passive films 
on titanium, 9:43874 (J;US) 
TITANIUM ALLOYS 
See also NIMONIC PEI6 
TITANIUM BASE ALLOYS 
Heat Flux 
Stability behaviour of a copper stabilized NbTi 
multifilamentary conductor under different cooling 
conditions, 9:43847 (R;DE;In German) 
Mechanical Properties 
Research toward new alloys for generator retaining rings, 
9:43214 (J;US) 
Ruptures 
Review of MZC, Cu-Ni-Ti and OD-Cu alloys in terms of 
tensile properties, alloy stability and high-temperature stress- 
rupture behavior, 9:43821 (RA;US) 
Stresses 
Review of MZC, Cu-Ni-Ti and OD-Cu alloys in terms of 
tensile properties, alloy stability and high-temperature stress- 
rupture behavior, 9:43821 (RA;US) 
Tensile Properties 
Review of MZC, Cu-Ni-Ti and OD-Cu alloys in terms of 
tensile properties, alloy stability and high-temperature stress- 
rupture behavior, 9:43821 (RA;US) 
TITANIUM BASE ALLOYS 
Corrosion 
Irradiation-corrosion evaluation of metals for nuclear waste 
package applications in Grande Ronde basalt groundwater, 
9:42970 (R;US) 
Physical Radiation Effects 
Irradiation-corrosion evaluation of metals for nuclear waste 
package applications in Grande Ronde basalt groundwater, 
9:42970 (R;US) 
TITANIUM BORIDES 
Microanalysis 
Secondary fluorescence effects on x-ray microanalysis (TiB2 
with Ni additive), 9:43901 (R;US) 
Surface Contamination 
Removal of oxide contamination from TiBz powders, 9:43918 
G;US) 
TITANIUM HYDRIDES 
Dehydridation 
Microstructural investigation of thermally treated titanium 
subhydrides, 9:43909 (R;US) 
TITANIUM OXIDES 
Chemical 
High-pressure studies of the dye-sensitized photocurrent 
spectrum of titanium dioxide, 9:44045 (J;US) 
Removal 
Removal of oxide contamination from TiBz powders, 9:43918 
G;US) 
’ TLD (DOSEMETERS) 
See THERMOLUMINESCENT DOSEMETERS 


TLD (DOSIMETRY) 
See THERMOLUMINESCENT DOSIMETRY 
TLD SYSTEMS 
See THERMOLUMINESCENT DOSEMETERS 
TMPN 
See ORGANIC OXYGEN COMPOUNDS 
TMR REACTORS 
ECR Heating 
Electron cyclotron heating in weakly relativistic, finite-8 
plasmas, 9:45218 (BA;GB) 
ICR Heating 
ICRH heating and trapping studies in the Phaedrus tandem 
mirror, 9:45208 (BA;GB) 
Relativistic Plasma 
Electron cyclotron heating in weakly relativistic, finite-8 
plasmas, 9:45218 (BA;GB) 
TMTSF 
Superconductivity 
Phase diagrams of organic superconductors ((TMTSF)2 PFs), 
9:43981 (R;US) 
TMX DEVICES 
Magnet Coils 
Tandem mirror experiment upgrade (TMX-U) throttle, 
mechanical design, construction, installation, and alignment, 
9:45248 (R;US) 
Reviews 
Recent experimental progress in the TMX-U thermal barrier 
tandem mirror experiment, 9:45170 (R;US) 
TNT 
Auger Electron Spectroscopy 
Carbon Auger line shape study of nitroaromatic explosives, 
9:44446 (J;US) 
Detonation Waves 
Subnanosecond measurements of detonation fronts in solid high 
explosives, 9:44447 (J;US) 
Timing Properties 
Subnanosecond measurements of detonation fronts in solid high 
explosives, 9:44447 (J;US) 
TOKAMAK DEVICES 


See also ALCATOR DEVICE 
JFT-2 TOKAMAK 
PDX DEVICES 
SPHEROMAK DEVICES 
TEXT DEVICES 
TOKAPOLE DEVICES 


Alfven Waves 
ic probe measurements of torsional Alfven waves in the 
TORTUS tokamak, 9:45222 (BA;GB) 
ECR Heating 
Lower-hybrid RF current drive and electron cyclotron heating 
on the Versator II tokamak, 9:45216 (BA;GB) 
Ray tracing study of electron cyclotron heating in toroidal 
geometry, 9:45220 (BA;GB) 
Energy Spectra 
Two-dimensional cross-section and SED uncertainty analysis 
for the Fusion Engineering Device (FED), 9:45198 (BA;NL) 
Excitation 
RF current drive in tokamak parametrically turbulent plasmas, 
9:45227 (BA;GB) 
ICR Heating 
Antenna-plasma coupling theory for ICRF heating of large 
tokamaks, 9:45226 (BA;GB) 
High power ICRF heating on PLT and extrapolation to future 
devices, 9:45206 (BA;GB) 
Ton Plasma Waves 
ICRF coupling and heating studies for large tokamaks, 9:45212 
(BA;GB) 
Lower Hybrid Heating 
Lower-hybrid RF current drive and electron cyclotron heating 
on the Versator II tokamak, 9:45216 (BA;GB) 
Suppression of plasma formation in waveguide antennas for 
lower hybrid heating, 9:45265 (BA;GB) 
Materials Testing 
Copper alloys for RIGGATRON applications, 9:45240- 
(RA;US) 





TOKAMAK DEVICES 
Plasma Diagnostics 


Plasma Diagnostics 

Imaging polarimeter/interferometer arrays for tokamak 
measurements. Technical progress report FY 84 (Imaging 
polarimeters and interferometer arrays for tokamaks), 
9:45160 (R;US) 

Ion temperature determination in Microtor; Imaging 
interferometry/polarimetry. Technical progress report FY84 
(Microtor ion temperatures), 9:45159 (R;US) 

Magnetic probe measurements of torsional Alfven waves in the 
TORTUS tokamak, 9:45222 (BA;GB) 

Plasma Heating 

Alfven wave heating of tokamak plasmas, 9:45205 (BA;GB) 

Effects of neutral beam injection on impurity transport in 
tokamaks, 9:45173 (J;US) , 

Enhancement of the neutral-beam stopping cross section in 
fusion plasmas due to multistep collision processes, 9:45190 
(J;US) 

Sensitivity Analysis 

Two-dimensional cross-section and SED uncertainty analysis 

for the Fusion Engineering Device (FED), 9:45198 (BA;NL) 
Temperature Measurement 

Transport effects of synchrotron radiation in deuterium-fueled 

tokamaks, 9:45257 (J;US) 
Waveguides 
Suppression of plasma formation in waveguide antennas for 
lower hybrid heating, 9:45265 (BA;GB) 
TOKAMAK FUSION TEST REACTOR 
See TFTR REACTORS 
TOKAMAK TYPE REACTORS 


See also DOUBLET REACTORS 
ISX TOKAMAK 
PLT DEVICES 
TFTR REACTORS 


Design 
Compact magnetic fusion systems, 9:45256 (J;US) 
Eddy Currents 
FELIX experiments and computational needs for eddy current 
analysis of fusion reactors, 9:45156 (R;US) 
First Wall 
Copper alloy conducting first wall for the FED-A tokamak, 
9:45235 (RA;US) 
Reactor Cores 
Compact magnetic fusion systems, 9:45256 (J;US) 
Reviews 
Toroidal fusion reactors, 9:45253 (J;US) 
TOKAPOLE DEVICES 
Alfven Waves 
Shear Alfven resonances in TOKAPOLE II, 9:45223 (BA;GB) 
ICR Heating 
High power ion cyclotron heating on the levitated octupole, 
9:45210 (BA;GB) 
TOP ACCIDENTS 
See TRANSIENT OVERPOWER ACCIDENTS 
TOPOLOGY 
Lectures on generalized solutions to the minimal surface 
equation, 9:45155 (R;US) 
TORNADOES 
Wind 
Near-ground tornado wind fields, 9:44463 (R;US) 
TOTAL CROSS SECTIONS 
Computerized Simulation 
Calculational simulation of neutron cross sections for 
transactinium nuclei in the range of forbidden resonances, 
9:45089 (R;SU;In Russian) 
TOWER FOCUS COLLECTORS 
Foundations 
10 MWe Solar Power Plant Collector System foundation 
requirements. Revision A, 9:43130 (R;US) 
Performance 
Performance of high-temperature central receiver systems, 
9:43140 (R;US) 


ity Assurance 
10 ME/sub e/ solar thermal central receiver pilot plant. Phase 
II. Acceptance plan, 9:43132 (R;US) 
Testing 
10 ME/sub e/ solar thermal central receiver pilot plant. Phase 
II. Acceptance plan, 9:43132 (R;US) 
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TOWERS 
Prior to August 1981, this concept was indexed to 
MECHANICAL STRUCTURES. 
See also COOLING TOWERS 


Guard tower structural design concept for perimeter security 
systems, 9:43044 (J;US) 
Standardization 
Guard tower structural design concept for perimeter security 
systems, 9:43044 (J;US) 
TOXICITY 
Environmental Effects 
Therapeutic and prophylactic importance of lead mobilizations 
in stimulating climate and their physiological gases, 9:44724 
(R;DE;In German) 
TRACER TECHNIQUES 
Comparative Evaluations 
Use of tracers for the study of atmospheric chemical and 
physical transformation processes, 9:44471 (R;US) 
TRADESCANTIA 
Mutations 
Influence of strong magnetic fields on genetic endpoints in 
Tradescantia tetrads and stamen hairs, 9:44730 (J;US) 
TRAINING REACTORS 
See also UWNR REACTOR 
Radiation Monitoring 
Monitoring of airborne radioactivity at Austrian and 
Hungarian nuclear training reactors, 9:44511 (RA;AT) 
Radioactive Effluents 
Monitoring of airborne radioactivity at Austrian and 
Hungarian nuclear training reactors, 9:44511 (RA;AT) 
TRAINS 
See also RAILROAD CARS 
Automation 
Data processing and data transmission systems of the urban 
trains Rhein-Ruhr”, 9:43655 (RA;DE;In German) 
Control Systems 
Data processing and data transmission systems of the urban 
trains Rhein-Ruhr”, 9:43655 (RA;DE;In German) 
Design 
Development trends in the construction of urban railways, 
9:43656 (RA;DE;In German) 
Diesel Engines 
Regenerative braking in a MR train of the Danish National 
Railways, 9:43701 (R;DK;In Danish) 
Regenerative Braking 
Regenerative braking in a MR train of the Danish National 
Railways, 9:43701 (R;DK;In Danish) 
Safety 
Data processing and data transmission systems of the urban 
trains Rhein-Ruhr”, 9:43655 (RA;DE;In German) 
TRANSDUCERS 
Ultrasonic Waves 
Theory for cross coupling in ultrasonic transducer arrays, 
9:45149 (J;US) 
Wave Propagation 
Theory for cross coupling in ultrasonic transducer arrays, 
9:45149 (J;US) 
TRANSFER (ELECTRON) 
See ELECTRON TRANSFER 
TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
TRANSIENT OVERPOWER ACCIDENTS 
Temperature Gradients 
Characterizing W-2 SLSF experiment temperature oscillations 
using computer graphics, 9:43383 (R;US) 
Thermal Stresses 
Characterizing W-2 SLSF experiment temperature oscillations 
using computer graphics, 9:43383 (R;US) 
TRANSIENT REACTOR TEST FACILITY 
See TREAT REACTOR 
TRANSIENT SPECIES 
See REACTION INTERMEDIATES 
TRANSIENTS 
Computerized Simulation 
Automatic controllers in TRAC-PF1/MOD1, 9:43431 (J;US) 
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Data Processing 
Analog disc recorder system: operator’s reference manual, 
9:45291 (R;US) 
Magnetic Disks 
Analog disc recorder system: operator’s reference manual, 
9:45291 (R;US) 
Systems Analysis 
Automatic controllers in TRAC-PF1/MOD1, 9:43431 (J;US) 
TRANSISTORS 
See also MOS TRANSISTORS 
Fabrication 
The contribution of beam processing to present and future 
integrated circuit technologies, 9:43932 (BA;NL) 
Thin-film transistors in CO-laser crystallized silicon films on 
fused silica, 9:43925 (BA;NL) 
TRANSITION ELEMENTS 
See also CHROMIUM 
COBALT 
COPPER 
GOLD 
IRON 
MANGANESE 
MOLYBDENUM 
NICKEL 
NIOBIUM 
SILVER 
TANTALUM 
TECHNETIUM 
TITANIUM 
TUNGSTEN 
YTTRIUM 
ZIRCONIUM 


Catalytic Effects 
Catalytic coal gasificatior, 9:42598 (R;GB) 
Electronic Structure 
Theoretical methods for the study of transition metals in 
crystals, 9:44192 (R;US) 
TRANSITION METALS 
See TRANSITION ELEMENTS 
TRANSMISSION ELECTRON MICROSCOPY 
Sample Preparation 
Minerals in coal: a transmission electron microscopy study, 
9:42650 (J;US) 
Uses 
Minerals in coal: a transmission electron microscopy study, 
9:42650 (J;US) 
TRANSMISSION LINES 
See POWER TRANSMISSION LINES 
TRANSPIRATION 
Use for botanical systems only. 
Study of deposition control using transpiration. Technical 
progress report, August 1984, 9:44252 (R;US) 
Control 
Study of deposition control using transpiration. Technical 
progress report, July 1984, 9:44251 (R;US) 
Research Programs 
Study of deposition control using transpiration. Technical 
progress report, July 1984, 9:44251 (R;US) 
TRANSPORT 
Limited to the movement of goods and persons. 
See also LAND TRANSPORT 
International symposium on traffic and transportation 
technologies. Vol. D, 9:43649 (R;DE) 
TRANSPORT (NEUTRON) 
See NEUTRON TRANSPORT 
TRANSPORT (RADIATION) 
See RADIATION TRANSPORT 
TRANSPORT THEORY 
Stochastic Processes 
Stochasticity and transport in Hamiltonian systems, 9:45151 
G;US) 
TRANSPORTATION SECTOR 
Comparative Evaluations 
Safety and reliability of public service systems, 9:43691 
(RA;DE;In German) 
Data Processing 
New methods and technologies for improvement of the 
operational guidance of public service systems: Results and 
continuous work, 9:43690 (RA;DE;In German) 


Demonstration Programs 
Interium results of the demonstration program public service 
systems in the region of the Hohenlohekreis and the state of 
the programs in the Saafland and in the rural area of 
Tuebingen, 9:43694 (RA;DE;In German) 
Research on public service systems '82, 9:43651 (R;DE;In 
German) 
Feasibility Studies 
Influencing the choice of transportation systems in urban 
traffic of large central communities located in regions 
covering a wide area favouring public service systems, 
bicycles on pedestrians, 9:43697 (RA;DE;In German) 
Freight Pipelines 
International symposium on traffic and transportation 
technologies. Vol. D, 9:43649 (R;DE) 
Handicapped People 
Handicapped people and transportation sector - measures and 
possibilities for integration, 9:43688 (RA;DE;In German) 
Information Systems 
New methods and technologies for improvement of the 
operational guidance of public service systems: Results and 
continuous work, 9:43690 (RA;DE;In German) 
Mass Transit Systems 
International symposium on traffic and transportation 
technologies. Vol. D, 9:43649 (R;DE) 
Organizational Models 
Influencing the choice of transportation systems in urban 
traffic of large central communities located in regions 
covering a wide area favouring public service systems, 
bicycles on pedestrians, 9:43697 (RA;DE;In German) 
Regional Analysis 
Influencing the choice of transportation systems in urban 
traffic of large central communities located in regions 
covering a wide area favouring public service systems, 
bicycles on pedestrians, 9:43697 (RA;DE;In German) 


Safety and reliability of public service systems, 9:43691 
(RA;DE;In German) 
Research Programs 
Extensive traffic restraint, 9:43698 (RA;DE;In German) 


Safety and reliability of public service systems, 9:43691 
(RA;DE;In German) 
Socio-Economic Factors 
"TELEBUS' - experiences, development trends and operational 
limits, 9:43689 (RA;DE;In German) 
Technology Assessment 
New methods and technologies for improvement of the 
operational guidance of public service systems: Results and 
continuous work, 9.43690 (RA;DE;In German) 
Technology Impacts ; 
Uintah Basin transportation study, 9:42921 (R;US) 
Transport . 
International symposium on traffic and transportation 
technologies. Vol. D, 9:43649 (R;DE) 
TRANSPORTATION SYSTEMS 
See also BUSES 
MASS TRANSIT SYSTEMS 
RAPID TRANSIT SYSTEMS 
International symposium on traffic and transportation 
technologies. Vol. 0, 9:43650 (R;DE;In several languages) 
Computerized Control Systems 
Computerized operation control systems for public service 
systems: State of art of the development of standardized 
system components, 9:43693 (RA;DE;In German) 
International symposium on traffic and transportation 
technologies. Vol. Al, 9:43643 (R;DE) 
Demonstration Plants 
H-Bahn-demonstration plant Dortmund - state of the project, 
9:43662 (RA;DE;In German) 
Economics 
International symposium on traffic and transportation 
technologies. Vol. B1, 9:43645 (R;DE) 
Feasibility Studies 
Guidelines for safety documentation in the public service 
systems, 9:43692 (RA;DE;In German) 





TRANSPORTATION SYSTEMS 
Functional Modeis 


Functional Models 

International symposium on traffic and transportation 

technologies. Vol. A2, 9:43644 (R;DE) 
Organizational Models 

Interium results of the demonstration program public service 
systems in the region of the Hohenlohekreis and the state of 
the programs in the Saarland and in the rural area of 
Tuebingen, 9:43694 (RA;DE;In German) 

Possibilities of the redevelopment of public service systems in 
central, closely connected areas, as illustrated by the Lippe- 
Detmold area, 9:43695 (RA;DE;In German) 

Planning 

H-Bahn-demonstration plant Dortmund - state of the project, 

9:43662 (RA;DE;In German) 
Recommendations 

Guidelines for safety documentation in the public service 

systems, 9:43692 (RA;DE;In German) 
Regional Analysis 

Interium results of the demonstration program public service 
systems in the region of the Hohenlohekreis and the state of 
the programs in the Saarland and in the rural area of 
Tuebingen, 9:43694 (RA;DE;In German) 

Possibilities of the redevelopment of public service systems in 
central, closely connected areas, as illustrated by the Lippe- 
Detmold area, 9:43695 (RA;DE;In German) 

Safety 

Guidelines for safety documentation in the public service 

systems, 9:43692 (RA;DE;In German) 
Safety Engineering 

Guides for specification and design of the bodies of urban 

railway-vehicles, 9:43658 (RA;DE;In German) 
Socio-Economic Factors 

International symposium on traffic and transportation 

technologies. Vol. C1, 9:43647 (R;DE) 
Standardization 

Computerized operation control systems for public service 
systems: State of art of the development of standardized 
system components, 9:43693 (RA;DE;In German) 

Technology Assessment 

International symposium on traffic and transportation 

technologies. Vol. A1, 9:43643 (R;DE) 
Technology Transfer 

Comparison of German and American paratransit systems, 

9:43684 (RA;DE;In German) 
Technology Utilization 

International symposium on traffic and transportation 

technologies. Vol. A2, 9:43644 (R;DE) 
Test Facilities 

International symposium on traffic and transportation 

technologies. Vol. B1, 9:43645 (R;DE) 
TRANSURANIUM ELEMENTS 


See also NEPTUNIUM 
PLUTONIUM 


Radiometric Analysis 
TRU assay system and measurements, 9:44026 (R;US) 
TRANSURANIUM WASTES 
See ALPHA-BEARING WASTES 
TRAUMA 
See INJURIES 
TRAUMATIC SHOCK 
See INJURIES 
TREAT REACTOR 
Loss of Flow 
In-pile loss-of-flow TREAT test L05 with prototype fast 
reactor fuel, 9:43456 (J;US) 
TREES 


See also OIL PALMS 
POPLARS 


Biological Radiation Effects 
Nuclear technology and forest dieback, 9:43335 (R;DE;In 
German) 
Nutrition 
Acid rain and tree physiology: some hypotheses for observed 
changes in forest productivity, 9:44711 (R;US) 
Physiology 
Acid rain and tree physiology: some hypotheses for observed 
changes in forest productivity, 9:44711 (R;US) 
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Short Rotation Cultivation 
Economic analysis of short and ultra-short rotation forestry, 
9:43117 (J;NL) 
1,3,5-TRIAMINO-2,4,6-TRINITROBENZENE 
See TATB 
TRIAZINES 
Decomposition 
New myocardial imaging agents: synthesis of 15-(p- 
iodopheny])-3(R,S)-methylpentadecanoic acid by 
decomposition of a 3,3-(1.5-Pentanediyl)triazene precursor, 
9:44078 (J;US) 
Todination 
New myocardial imaging agents: synthesis of 15-(p- 
iodophenyl)-3(R,S)-methylpentadecanoic acid by 
decomposition of a 3,3-(1.5-Pentanediyl)triazene precursor, 
9:44078 (J;US) 
TRIBUTYL PHOSPHATE 
See TBP 
TRICHODERMA REESEI 
See TRICHODERMA VIRIDE 
TRICHODERMA VIRIDE 
Anatomy 
Secretion of cellulase - a key role in production, 9:44636 
(R;US) 
Cellulase 
Genetics and physiology of secretion of cellulase by 
Trichoderma, 9:44637 (R;US) 
Genetics 
Genetic approach to secretion and hyperproduction of 
cellulase by Trichoderma. Progress report, April 21, 1983- 
July 16, 1984, 9:44593 (R;US) - 
TRICKLE-TYPE COLLECTORS 
Performance 
Solar domestic water pre-heating for the Downtowner 
Retirement Apartments. Final report, 9:43147 (R;US) 
TRINITROTOLUENE 
See TNT 
TRIPLET PARTICLES 
See QUARKS 
TRITIATED COMPOUNDS 
See TRITIUM COMPOUNDS 


Beta-Minus Decay 
Experiment for a precision neutrino mass measurement, 9:44990 
(R;US) 
Breeding 
Tritium breeding in fusion reactors, 9:45258 (BA;NL) 
Diffusion 
Thermal outgassing of irradiated nuclear fuel: a literature 
review, 9:42968 (R;US) 
Hypernuclei 
Binding energies of hypernuclei and three-body ANN forces, 
9:45018 (J;US) 
Measuring Methods 
Simple method for assessing of tritium content in reactor 
cooling water, 9:43333 (RA;AT) 
Muonic Molecules 
Resonant mesonic-molecule formation in muon-catalyzed D-T 
fusion, 9:44955 (J;US) 
Radioactive Waste Processing 
Summary of United States activities in commercial nuclear 
airborne waste management, 9:42954 (R;US) 
Radioecological Concentration 
Climatology of the Savannah River Plant site, 9:44526 (R;US) 
Community Radiation Monitoring Program. Annual report, 
December 1, 1982-March 31, 1984, 9:44503 (R;US) 
Radioecology 
Investigations on the radioecological behavior of tritium, 
9:44566 (RA;AT) 
Water Pollution 
Tritium concentrations in the natural waters of Belgrade 
region, 9:44564 (RA;AT) 
TRITIUM COMPOUNDS 
Excretion 
Effect of particle association on the biological fate of inhaled 
organic pollutants, 9:44735 (BA;US) 
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Lung Clearance 
Effect of particle association on the biological fate of inhaled 
organic pollutants, 9:44735 (BA;US) 
Tissue Distribution 
Nuclear medicine progress report for quarter ending March 31, 
1984, 9:44694 (R;US) 
TRITIUM TARGET 
Pion Minus Reactions 
Test of charge symmetry in 7* and 7 elastic scattering on 
tritium and *He, 9:45045 (J;US) 
Pion Plus Reactions 
Test of charge symmetry in 7* and 7 elastic scattering on 
tritium and *He, 9:45045 (J;US) 
TRITON REACTIONS 
Elastic Scattering 
Charged-particle elastic cross sections, 9:45049 (BA;NL) 
Thermonuclear Reactions 
Fusion reaction measurements in the Princeton Large 
Tokamak, 9:45197 (BA;NL) 
Total Cross Sections 
D(t,a)n reaction cross sections at low energy, 9:45048 
(BA;NL) 
TRIUMF CYCLOTRON 
Entry Control Systems 
Safety interlock system at TRIUMF, 9:44320 (R;CA) 
Equipment Protection Devices 
Safety interlock system at TRIUMF, 9:44320 (R;CA) 
TRI-UNIVERSITY MESON FACILITY 
See TRIUMF CYCLOTRON 
TROPOSPHERE 
Photochemistry 
Fluorescence measurements of OH at Niwot Ridge, 9:44066 
(BA;US) 
TRU WASTES 
See ALPHA-BEARING WASTES 
TRUCKS 


Novel truck-design concepts, 9:42677 (RA;US) 
Maintenance 
Off-highway haulage truck maintenance safety, 9:42680 
(RA;US) 
Safety Engineering 
Novel truck-design concepts, 9:42677 (RA;US) 
TRX-1 


See REVERSE-FIELD PINCH 
TUBES 
For objects of tubular shape; not for DRIFT TUBES, 
ELECTRON TUBES or IMAGE STORAGE TUBES. 
Mechanical Properties 
Stress-rupture behavior of tubes made from austenitic stainless 
steels and Ni-based alloys subjected to internal pressure, 
9:43846 (R;DE;In German) 
Mechanical Vibrations 
Tube vibration in a half-scale sector model of a helical tube 
steam generator, 9:43277 (J;GB) 
Temperature Gradients 
Scaling of the thermal oscillations in the tubes of once through 
steam generators, 9:44180 (J;US) 
TUBES (CONDUITS) 
See PIPES 
TUMOR CELLS 
Cell Proliferation 
Heterogeneity in multicell spheroids induced by alterations in 
the external oxygen and glucose concentration, 9:44608 
(R;US) 
Growth 
Heterogeneity in multicell spheroids induced by alterations in 
the external oxygen and glucose concentration, 9:44608 
(R;US) 
Nutrition 
Heterogeneity in multicell spheroids induced by alterations in 
the external oxygen and glucose concentration, 9:44608 
(R;US) 
TUMORS 
See NEOPLASMS 


TUNGSTEN 
Nitrogen 14 Reactions 
Pion production in heavy-ion collisions at E/sub lab//A = 35 
MeV, 9:45057 (J;US) 
TUNGSTEN 185 
Rotational States 
SU(3) limit of the U(6/12) boson-fermion symmetry and the 
Nilsson model, 9:45078 (J;US) 
TUNGSTEN ALLOYS 
Materials Testing 
Molybdenum and tungsten alloys for space nuclear power 
systems, 9:43278 (J;US) 
TUNGSTEN SILICIDES 
Annealing 
Impurity redistribution studies on laser-formed silicides, 
9:43923 (BA;NL) 
Ton Implantation 
Impurity redistribution studies on laser-formed silicides, 
9:43923 (BA;NL) 
TUNNELS 
Design 
Preliminary results of the feasibility study Regensburg on 
tunnel operation of the mechanical diesel dual-mode-bus, 
9:43682 (RA;DE;In German) 
Geological Surveys 
Preliminary results of the feasibility study Regensburg on 
tunnel operation of the mechanical diesel dual-mode-bus, 
9:43682 (RA;DE;In German) 
Safety 
Fire protection in tunnel trafic problems and possibilities for 
railroad cars in the personnel transportation sector, 9:44226 
(RA;DE;In German) 


» TURBINE BLADES 


Corrosion 

Turbine blade test cascade modifications and operations, 

August 1982-April 1983, 9:44135 (R;US) 
Erosion 

Turbine blade test cascade modifications and operations, 

August 1982-April 1983, 9:44135 (R;US) 
Optimization 

Optimization of wind turbine propellers, 9:43195 (R;BE;In 

French) 
Performance Testing 
Turbine blade test cascade modifications and operations, 
August 1982-April 1983, 9:44135 (R;US) 
Wind Loads 
Blade and rotor loads for VESTAS 15, 9:43198 (R;DK) 
TURBULENT FLOW 

Experimental techniques for free edges of turbulent flows, 
9:44968 (R;FR) 

Introduction to turbulent shear flows, 9:44967 (R;BE) 

Flow Models 

Numerical calculation of particle dispersion in a turbulent 
mixing layer flow, 9:44215 (BA;US) 

Turbulent step flow in flat channels and open troughs, 9:44213 
(R;DE;In German) 

Mathematical Models 

Turbulent step flow in flat channels and open troughs, 9:44213 

(R;DE;In German) 
Numerical Analysis 

Numerical analysis of turbulent coaxial flow with internal heat 

generation, 9:44965 (R;US) 
Temperature Measurement 

Photodiagnostics of turbulent flows using laser-induced 
fluorescence. Final report, 1 October 1982-30 September 
1983, 9:44971 (R;US) 

Rotational CARS application to simultaneous and multiple- 
point temperature and concentration determination in a 
turbulent flow. Final Report, 1 Mar. 1980-28 Feb. 1983, 
9:44970 (R;US) 

TVA 
See TENNESSEE VALLEY AUTHORITY 
TVO-1 REACTOR 
Prior to 1976, OLKILUOTO REACTOR was used. 





TVO-1 REACTOR 
Radioactive Waste Disposal 


Radioactive Waste 
Programs and schedules for TVO’s nuclear waste management, 
9:42982 (R;FI;In Finnish) 
Reactor Decommissioning 
Decommissioning of Olkiluoto power plant, 9:43428 (R;FLIn 
Finnish) 
Spent Fuels 
Programs and schedules for TVO’s nuclear waste management, 
9:42982 (R;FI;In Finnish) 
Waste Management 
Alternatives in the management of low and intermediate level 
reactor wastes at Olkiluoto power plant, 9:42981 (R;FI;In 
Finnish) 
TVO-2 REACTOR 
Radioactive Waste 
Programs and schedules for TVO’s nuclear waste management, 
9:42982 (R;FI;In Finnish) 
Reactor Decommissioning 
Decommissioning of Olkiluoto power plant, 9:43428 (R;FI;In 
Finnish) 
Spent Fuels 
Progranis and schedules for TVO’s nuclear waste management, 
9:42982 (R;FI;In Finnish) 
Waste Management 
Alternatives in the management of low and intermediate level 
reactor wastes at Olkiluoto power plant, 9:42981 (R;FI;In 
Finnish) 
TWO-PHASE FLOW 
Boundary Conditions 
Numerical treatment of pipe boundary conditions in two-phase 
flow, 9:43304 (J;US) 
Flow Models 
Numerical calculation of particle dispersion in a turbulent 
mixing layer flow, 9:44215 (BA;US) 
Instability 
Hydrodynamics and heat transfer related to coal liquefaction 
preheaters, 9:42585 (R;US) 
Mathematical Models 
Hydrodynamics and heat transfer related to coal liquefaction 
preheaters, 9:42585 (R;US) 
Well-posedness and stability characteristics of multi-phase 
models, 9:43368 (R;US) 
Numerical Solution 
Extension of the FLASH-4 technique and its application to the 
Edwards problem, 9:43430 (J;US) 
Rotation 
Contribution to the numerical description of rotating two 
phase flow, 9:44203 (R;NL) 
Scale Models 
Bubbles, drops and friction on the judgement scale: case 
histories from TVA Engineering Laboratory's model tests, 
9:44214 (R;US) 


UCLLL 
See LAWRENCE LIVERMORE LABORATORY 
UHF RADIATION (01-100 GHZ) 
See RADIOWAVE RADIATION 
UHF RADIATION (100-1000 MHZ) 
See RADIOWAVE RADIATION 
UHF RADIATION (LOWER RANGE) 
See RADIOWAVE RADIATION 
UHF RADIATION (UPPER RANGE) 
See RADIOWAVE RADIATION 
UINTA BASIN 
Resource Development 
Uintah Basin transportation study, 9:42921 (R;US) 
Transportation Sector 
Uintah Basin transportation study, 9:42921 (R;US) 
UJM 


See JET MODEL 


ULTRAHIGH FREQUENCY RADIATION (01-100 GHZ 
See RADIOWAVE RADIATION 
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ULTRAHIGH FREQUENCY RADIATION (100-1000 M 
See RADIOWAVE RADIATION 

ULTRAHIGH FREQUENCY RADIATION (LOWER RANG 
See RADIOWAVE RADIATION 

ULTRAHIGH FREQUENCY RADIATION (UPPER RANG 
See RADIOWAVE RADIATION 

ULTRASONIC TESTING 

Ultrasonic wave propagation in two-phase media: Spherical 
inclusions. Final Report, 9:44223 (R;US) 


Ultrasound interaction with partially closed fatigue cracks, 
9:44220 (R;US) 
ULTRASONIC WAVES 
Coupling 
Theory for cross coupling in ultrasonic transducer arrays, 
9:45149 (J;US) 
Scattering 
Advanced research in instrumentation and control technology, 
9:42561 (R;US) 
Wave Propagation 
Theory for cross coupling in ultrasonic transducer arrays, 
9:45149 (J;US) 
ULTRASONICS 
See ULTRASONIC WAVES 
ULTRASONOGRAPHY 
Research Programs 
Development and applications of photosensitive device systems 
to studies of biological and organic materials. Progress 
report, 9:44594 (R;US) 
UNCERTAINTY 
See DATA COVARIANCES 
UNCORRELATED-JET MODEL 
See JET MODEL 
UNDERGROUND BUILDINGS 
See EARTH-COVERED BUILDINGS 
UNDERGROUND GASIFICATION 
See IN-SITU GASIFICATION 
UNDERGROUND MINING 
See also LONGWALL MINING 
Accidents 
Activities and objects most commonly associated with 
underground coal miners’ back injuries, 9:42687 (RA;US) 
Materials handling methods and problems in underground coal 
mines, 9:42686 (RA;US) 
Two back risks in mining: lifting and pushing and pulling, 
9:42689 (RA;US) 
Belt Conveyors 
Fire protection for mine conveyors, 9:42673 (RA;US) 
Explosions 
Prevention of CH, explosions caused by fast-moving winning 
machines, 9:44442 (R;XE;In German) 
Fire Extinguishers 
Metal mine fire protection research, 9:42668 (R;US) 
Fire Fighting 
Prevention of CH, explosions caused by fast-moving winning 
machines, 9:44442 (R;XE;In German) 


Metal mine fire protection research, 9:42668 (R;US) 
Haulage Equipment 
Five automatic fire protection systems for mobile mining 
equipment: their design and inmine reliability testing, 9:42670 
(RA;US) 
Improved fire protection systems for mobile mining equipment, 
9:42669 (RA;US) 
Materials Handling 
Back injuries, 9:42685 (R;US) 
Manual materials handling (MMH) training program for the 
mining industry, 9:42694 (RA;US) 
Materials handling methods and problems in underground coal 
mines, 9:42686 (RA;US) 
Mechanization of materials handling tasks, 9:42695 (RA;US) 
Mining Equipment 
Coal mine safety and productivity, 9:42696 (R;US) 
Improved fire protection systems for mobile mining equipment, 
9:42669 (RA;US) 
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Research 
Directions on the application of REFA methods of the 
working study in mining, 9:42703 (R;DE;In German) 
Research Programs 
Coal mine safety and productivity, 9:42696 (R;US) 
Rock Bursts 
Outbursts in coal mines, 9:42700 (R;GB) 
Working Conditions 
Directions on the application of REFA methods of the 
working study in mining, 9:42703 (R;DE;In German) 
UNDERGROUND STORAGE 
Compressed Air Energy Storage 
Recent advances in compressed air storage in underground 
reservoirs, 9:44260 (R;US) 
UNIFIED GAUGE MODELS 
See also GRAND UNIFIED THEORY 
WEINBERG-SALAM GAUGE MODEL 
Lattice Field Theory 
Spectrum in lattice gauge theories, 9:45026 (R;DE) 
Strong coupling expansion for the mass gap in SU(2) lattice 
gauge theory with mixed action, 9:45028 (R;DE) 
Reviews 
Gauge theories and their unification, 9:45037 (J;US) 
UNIFIED-FIELD THEORIES 
Prior to April 1983, this concept was indexed by Einstein- 
Schroedinger Theory or Unified Gauge Models. For quantum 
field theory involving electromagnetic, weak and strong 
interactions see Grand Unified Theory. 
See also GRAND UNIFIED THEORY 
WEINBERG-SALAM GAUGE MODEL 
Nonlinear Problems 
Non-perturbative breakdown of scale invariance in 
PHIsub(2+n~')sup(4n+2), 9:45032 (J;NL) 
Scale Invariance 
Non-perturbative breakdown of scale invariance in 
PHIsub(2+n~ ')sup(4n+2), 9:45032 (J;NL) 
UNILAC 
Accelerator Facilities 
New developments in the application of gas-jet and on-line 
chemistry techniques to heavy ion reactions with exotic 
targets, 9:44296 (R;DE) ~ 
Reaction Product Transport Systems 
New developments in the application of gas-jet and on-line 
chemistry techniques to heavy ion reactions with exotic 
targets, 9:44296 (R;DE) 
UNION OF SOVIET SOCIALIST REPUBLICS 
See USSR 
UNITED KINGDOM 
Radioactive Waste Management 
Summary of national and international fuel cycle and 
radioactive waste management programs, 1984, 9:42969 
(R;US) 
UNITED STATES OF AMERICA 
See USA 
UNIVERSE 
Baryon Number 
Grand unified theories and the origin of the baryon 
asymmetry, 9:44889 (J;US) 
Cosmological Models 
Three-dimensional simulation of large-scale structure in the 
universe, 9:44885 (J;GB) 
Galactic Evolution 
Fragmentation of the universe, 9:44886 (J;NL) 
Perturbation Theory 
Galaxy correlation hierarchy in perturbation theory, 9:44879 
(J;US) 
UNIVERSITIES 
See EDUCATIONAL FACILITIES 
UNIVERSITY OF WISCONSIN NUCLEAR REACTOR 
See UWNR REACTOR 
UNLEADED GASOLINE 
Distribution 
Effects of the introduction of unleaded gasolines on the 
gasoline storage/distribution system, 9:42881 (R;NL) 
Storage 
Effects of the introduction of unleaded gasolines on the 
gasoline storage/distribution system, 9:42881 (R;NL) 


URANIUM 
See also DEPLETED URANIUM 
Computer Codes 
FERPROD uranium production forecasting program as 
developed by the Nuclear Development Corporation of 
South Africa (Pty) Ltd. User's guide, 9:42949 (R;ZA) 
Dissolution 
Defense High-Level Waste Leaching Mechanisms Program. 
Final report, 9:42994 (R;US) 
F 


FERPROD uranium production forecasting program as 
developed by the Nuclear Development Corporation of 
South Africa (Pty) Ltd. User’s guide, 9:42949 (R;ZA) 

Inner-Shell Ionization 

Delta electron in the superheavy systems I-Pb, I-U 

and Au-U, 9:44927 (R;DE) 
Inventories 

Bar code usage in nuclear materials accountability, 9:43054 

(J;US) 
Ton-Atom Collisions 

Delta electron emission in the superheavy systems I-Pb, I-U 
and Au-U, 9:44927 (R;DE) 

Electron emission and positron production in deep-inelastic 
heavy-ion reactions, 9:44925 (R;DE) 

Narrow positron lines from U-U and U-Th collisions, 9:44924 
(R;DE) 

Leaching 

Chemical durability of SRP waste glass: saturation effects and 
influence of SA/V, 9:42957 (R;US) 

Defense High-Level Waste Leaching Mechanisms Program. 
Final report, 9:42994 (R;US) 

Production 

FERPROD uranium production forecasting program as 
developed by the Nuclear Development Corporation of 
South Africa (Pty) Ltd. User’s guide, 9:42949 (R:ZA) 

Solvent Extraction 

Solvent extraction flowsheet studies with irradiated fuel from 

the Fast Flux Test Facility, 9:42933 (R;US) 
Tissue Distribution 

U-bearing particles in miners’ and millers’ lungs, 9:44654 

(R;US) 
URANIUM 234 
Concentration 

Report on the Oak Ridge sewage sludge land-farming 

experience. Part 1. Data presentation, 9:44543 (R;US) 
URANIUM 235 
Separation Nozzle Method 

Activity report on research and development work 1980 of the 
institute for Nuclear Process Technology (Enrichment of U- 
235 by the separation nozzle method), 9:42925 (R;DE;In 
German) 

Results of research and development works of the Institute for 
Nuclear Engineering in 1982, 9:45273 (R;DE;In German) 

URANIUM 235 TARGET 
Neutron Reactions 

Measurement of fission neutron multiplicities for thorium-232 
and uranium-235 with incident neutron energies to 49 MeV, 
9:45084 (J;US) 

URANIUM 238 
Nuclear Molecules 
Structure of giant nuclear molecules, 9:45082 (R;DE) 
URANIUM 238 TARGET 
Argon 40 Reactions 
Fission-fragment angular distributions, 9:45097 (J;US) 
Carbon 12 Reactions 

New evaluation of fission-fragment angular distributions in 

heavy-ion reactions, 9:45069 (J;US) 
Oxygen 16 Reactions 

Back et al. respond, 9:45080 (J;US) 

New evaluation of fission-fragment angular distributions in 
heavy-ion reactions, 9:45069 (J;US) 

URANIUM ALLOYS 
Electric Conductivity 

Possibility of coexistence of bulk superconductivity and spin 

fluctuations in UPts, 9:43867 (J;US) 





URANIUM ALLOYS 
Specific Heat 


Specific Heat 
Possibility of coexistence of bulk superconductivity and spin 
fluctuations in UPts, 9:43867 (J;US) 


vity 
Possibility of coexistence of bulk superconductivity and spin 
fluctuations in UPts, 9:43867 (J;US) 
URANIUM DEPOSITS 


Kvanefjeld uranium project. Main report, 9:42924 (R;DK;In 
Danish) 
Geology 
Preliminary mining assessment of the uranium resource at 
Kvanefjeld, the Ilimaussaq Intrusion, South Greenland, 
9:42923 (R;DK) 
URANIUM DIOXIDE 
Fabrication 
Conceptual design of a hybrid safeguarded fabrication and 
reprocessing (SAFAR) facility. Final report, 9:42939 (R;US) 
Fuel-Cladding Interactions 
Study of the pellet/clad (uranium dioxide/Zircaloy-4) 
interaction at 1373 K and 1473 K, 9:43323 (R;CA) 


Stoichiometry 
Chemical thermodynamic representation of <UO/sub 2+- 
x/>, 9:43899 (R;US) 
Thermal Conductivity 
Analysis of measurements of the thermal conductivity of liquid 
urania, 9:43904 (R;US) 
Thermophysical properties of fast reactor fuel, 9:42927 (R;US) 
Vapor Pressure 
Thermophysical properties of fast reactor fuel, 9:42927 (R;US) 
HEXAFLUORIDE 
Nuclear Materials Management 
Gas-phase sampling of UF6 cylinders in international 
safeguards, 9:43035 (J;US) 


Gas-phase sampling of UF6 cylinders in international 
safeguards, 9:43035 (J;US) 
URANIUM II 
See URANIUM 234 
URANIUM IONS 
Charge State 
Electron capture by U** and U%* and ionization of U% and 
U%"*, 9:44959 (J;US) 
Collisions 
Electron capture by U®* and U®* and ionization of U% and 
U%"*, 9:44959 (J;US) 
Ton-Atom Collisions 
Electron emission and positron production in deep-inelastic 
heavy-ion reactions, 9:44925 (R;DE) 
Narrow positron lines from U-U and U-Th collisions, 9:44924 
(R;DE) 


See FEED MATERIALS PLANTS 
URANIUM MINES 
Environmental Impacts 
Preliminary environmental impact statement for the Kvanefjeld 
uranium mine, 9:42991 (R;DK) 
Radiation Protection 
Radiation protection problems connected with uranium ore 
mining at Kvanefjeld and uranium processing, 9:44662 
(R;DK;In Danish) 
Radioactivity 
Radiation doses connected with tunnel excavation ai 
Kvanefjeld, 9:44663 (R;DK;In Danish) 
Water Pollution 
Measurements of fluoride concentration in the Narssaq river in 
connection with tunnel mining at Kvanefjeld 1979-81, 
9:42992 (R;DK;In Danish) 
URANIUM ORES 
Demonstration Programs 
Energy research and development plan for 73rd-75th fiscal 
years (July 1984-June 1987), 9:43538 (R;US) 
Exploitation 
Kvanefjeld uranium project. Socio-economic evaluation, 
9:42947 (R;DK;In Danish) 
Land Transport 
Transport of uranium ore from Narssaq to the Risoe National 
Laboratory, 9:42944 (R;DK;In Danish) 
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Maritime 


Transport 
Transport of uranium ore from Narssaq to the Risoe National 
Laboratory, 9:42944 (R;DK;In Danish) 


Kvanefjeld uranium project. Infrastructure, 9:42948 (R;DK;In 
Danish) 

Preliminary pit slope stability study Kvanefjeld, South 
Greenland, 9:42922 (R;DK) 

Preliminary mining assessment of the uranium resource at 
Kvanefjeld, the Ilimaussaq Intrusion, South Greenland, 
9:42923 (R;DK) 

Ore Processing 

Kvanefjeld uranium project. Infrastructure, 9:42948 (R;DK;In 

Danish) 
Radioactivity 

Radiation protection problems connected with uranium ore 
mining at Kvanefjeld and uranium processing, 9:44662 
(R;DK;In Danish) 

Research Programs 

Energy research and development plan for 73rd-75th fiscal 

years (July 1984-June 1987), 9:43538 (R;US) 
Socio-Economic Factors 
Kvanefjeld uranium project. Socio-economic evaluation, 
9:42947 (R;DK;In Danish) 
URANIUM OXIDES 
See also URANIUM DIOXIDE 
Cathodoluminescence 
Cathodoluminescence of uranium oxides, 9:43913 (R;US) 
Phase Studies 

Chemical thermodynamic representation of <UO/sub 2+- 

x/>, 9:43899 (R;US) 
URANIUM SILICIDES 
Testing 

Qualification of UsSie as fuel for research reactors, 9:42929 

(R;DE;In German) 
URANIUM SULFIDES 
Structural Chemical Analysis 

High-pressure X-ray diffraction experiments on US using 

synchrotron radiation, 9:43967 (R;DE) 
URANUS PLANET 
Planetary 

Research in space physics at the University of Iowa, 1982, 

9:44909 (R;US) 
URANYL COMPLEXES 
Formation Heat 

Microcalorimetric measurement of reaction enthalpies in 
solutions of uranium and neptunium compounds, 9:44033 
(R;US) 

URANYL NITRATES 
Evaporation 

Process control for a continuous uranyl nitrate evaporator, 

9:42938 (R;US) 
URBAN AREAS 
Railways 

Development trends in the construction of urban railways, 
9:43656 (RA;DE;In German) 

Possibilities of technological improvement and standardization 
of urban railways - aims and realization, 9:43657 (RA;DE;In 
German) 

Railway test system Berlin, first operational experiences with 
the automatic underground railway on the demonstration 
line, 9:43653 (RA;DE;In German) 

Rapid Transit Systems 

Investigations on the possibilities of improvement of the public 
transit service in Bergisch Gladbach under particular 
consideration of an AGT-system, 9:43668 (RA;DE;In 
German) 

Operating chances of small clearance profile rail systems (K- 
/M-Bahn) in Karlsruhe, 9:43669 (RA;DE;In German) 

Possibilities of technological improvement and standardization 
of urban railways - aims and realization, 9:43657 (RA;DE;In 
German) 

Transportation Sector 

PUSH-project Hamburg, components of automation, operation, 

9:43652 (RA;DE;In German) 
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US DOE 
See also ANL 

BATTELLE PACIFIC NORTHWEST LABORATORIES 
BETTIS 
BNL 
BONNEVILLE POWER ADMINISTRATION 
ENERGY EXTENSION SERVICE 
FEED MATERIALS PRODUCTION CENTER 
HANFORD ENGINEERING DEVELOPMENT LABORATORY 
HAPO 
IDAHO CHEMICAL PROCESSING PLANT 
IDAHO NATIONAL ENGINEERING LABORATORY 
LASL 
LAWRENCE LIVERMORE LABORATORY 
MORGANTOWN ENERGY TECHNOLOGY CENTER 
NEVADA TEST SITE 
ORGDP 
ORNL 
ROCKY FLATS PLANT 
SANDIA LABORATORIES 
SAVANNAH RIVER PLANT 
STANFORD LINEAR ACCELERATOR CENTER 
Y-12 PLANT 


Procurement 
Acquisition Regulations Handbook, Source Evaluation Board, 
9:45271 (R;US) 
Research Programs 
US DOE's energy conversion and utilization technologies 
program (ECUT), 9:43532 (RA;US) 
US EES 
See ENERGY EXTENSION SERVICE 
US NRC 
United States Nuclear Regulatory Commission-prior to 1975 was 
part of US AEC. 
Bibliographies 
Regulatory and technical reports: compilation for second 
quarter 1984, April-June. Vol. 9, No. 2, 9:43282 (R;US) 
Regulations 
Enforcement actions: significant actions resolved. Quarterly 
progress report, April-June 1984, 9:43283 (R;US) 
USA 
Coordinated Research Programs 
Enhanced oil recovery for thermal processes. First amendment 
and extension to Annex IV, 9:42787 (R;US) 
Energy Analysis 
Annual report on Federal Government Energy Management, 
fiscal year 1983, 9:43568 (R;US) 
Energy Consumption 
Energy fact book, 9:43550 (R;US) 
Non-Proliferation Policy 
Next steps after INFCE: US international nuclear and 
nonproliferation policy, 9:43029 (R;US) 
Nuclear Industry 
Nuclear power in an age of uncertainty. Summary, 9:43293 
(R;US) 
Nuclear Power Plants 
Nuclear power in an age of uncertainty. Summary, 9:43293 
(R;US) 
Oil Fields 
A full field model of the East Velma West Block Sims Sand 
unit reservoir, 9:42810 (J;US) 
Application of the alkaline flooding process in the Torrance 
Field, 9:42840 (J;US) 
First results from the Maljamar Carbon Dioxide pilot, 9:42850 
G;US) 
Radioactive Waste Management 
Summary of national and international fuel cycle and 
radioactive waste management programs, 1984, 9:42969 
(R;US) 
Summary of United States activities in commercial nuclear 
airborne waste management, 9:42954 (R;US) 
Transportation Sector 
Safety and reliability of public service systems, 9:43691 
(RA;DE;In German) ; 
USSR 
Radioactive Waste Management 
Summary of national and international fuel cycle and 
radioactive waste management programs, 1984, 9:42969 
(R;US) 


UTAH 
Geochemical Surveys 
Geothermal assessment of a portion of the Escalante Valley, 
Utah, 9:43183 (R;US) 
Geothermal Resources 
Geothermal assessment of a portion of the Escalante Valley, 
Utah, 9:43183 (R;US) 
Temperature Surveys 
Geothermal assessment of a portion of the Escalante Valley, 
Utah, 9:43183 (R;US) 


See ELECTRIC UTILITIES 
PUBLIC UTILITIES 


UWNR REACTOR 
Reactor Operation 
Reactor sharing program. Technical progress report, 
September 1, 1983-August 31, 1984, 9:43341 (R;US) 


Vv 


VACUUM COATING 
Electroplating and vacuum deposition: complementary coating 
processes, 9:43858 (R;US) 
VACUUM PUMPS 
Design 
Vacuum technical note: weak magnetic field diode ion pump, 
9:44230 (TG;US) 
Magnetic Fields 
Vacuum technical note: weak magnetic field diode ion pump, 
9:44230 (TG;US) 
Performance Testing 
Vacuum technical note: weak magnetic field diode ion pump, 
9:44230 (TG;US) 
VALENCE ELECTRONS 
See ELECTRONS 
VALVES 
Corrosion Products 
Cobalt release from PWR valves. Final report, 9:43248 (R;US) 
Erosion 
Back end valves: history and modifications, status report, June 
1983, 9:44247 (R;US) 
Performance 
Field test report on manually operated 1-inch nuclear valves. 
Final report, 9:43249 (R;US) 
VAN ALLEN BELTS 
See RADIATION BELTS 
VANADIUM 51 TARGET 
Neutron Reactions 
Energy-differential cross section measurement for the 
51V(n,a)“*Sc reaction, 9:45058 (R;US) 
VANADIUM ALLOYS 
Mechanical Properties 
Development and characterization of ductile Long-Range- 
Ordered (LRO) alloys (Fe,Co,Ni)sV for high-temperature 
structural use, 9:43855 (R;US) 
Research toward new alloys for generator retaining rings, 
9:43214 (J;US) 
Order-Disorder Transformations 
Development and characterization of ductile Long-Range- 
Ordered (LRO) alloys (Fe,Co,Ni)sV for high-temperature 
structural use, 9:43855 (R;US) 
Disordering process in an Ll, ordered alloy (Ni-Fe-V-AlI-0.5 
Ti), 9:43828 (R;US) 
VANADIUM MINERALS 
See MINERALS 
VANADIUM SILICIDES 
Penetration Depth 
Experimental determination of the temperature-dependent 
penetration depth in Vs3Si, 9:43825 (R;US) 
VAPORIZATION 
See EVAPORATION 





VARIABLE STARS 
Ultraviolet Radiation 
Ultraviolet studies of nova-like variables with the IUE. Final 
report, April 1981-September 1983, 9:44831 (R;US) 
VECTOR MESONS 


See also PSI RESONANCES 
RHO-765 RESONANCES 
Chiral 


Skyrmions and vector mesons: a symmetric approach, 9:45022 
(R;US) 
Particle Models 
Skyrmions and vector mesons: a symmetric approach, 9:45022 
(R;US) 
VEGETATION 
See PLANTS 
VEHICLES 
See also AUTOMOBILES 


ELECTRIC-POWERED VEHICLES 
SPACE VEHICLES 

TRAINS 

TRUCKS 


Air Pollution 
Simulation of driving cycles on engine test stands, 9:43699 
(RA;DE) 


Graphics 
AIDA low cost die making system, 9:44119 (RA;DE) 
Computer-Aided Design 
AIDA low cost die making system, 9:44119 (RA;DE) 
Approach to vehicle dynamics development, 9:43798 (RA;DE) 
Benefits of using CAD/CAM for design, draughting and 
prototype production of automotive instrumentation parts, 
9:44116 (RA;DE) 
Guides for specification and design of the bodies of urban 
railway-vehicles, 9:43658 (RA;DE;In German) 
New vehicle development methods, 9:43799 (RA;DE) 
Computer-Aided Manufacturing 
Benefits of using CAD/CAM for design, draughting and 
prototype production of automotive instrumentation parts, 
9:44116 (RA;DE) 
Computerized Simulation 
Simulation of driving cycles on engine test stands, 9:43699 
(RA;DE) 


International symposium on traffic and transportation 
technologies. Vol. C2, 9:43648 (R;DE) 
Diesel Engines 
International symposium on traffic and transportation 
technologies. Vol. C1, 9:43647 (R;DE) 
Energy Conservation 
New vehicle development methods, 9:43799 (RA;DE) 
Energy Conversion 
Guides for specification and design of the bodies of urban 
railway-vehicles, 9:43658 (RA;DE;In German) 
Fuel Consumption 


Simulation of driving cycles on engine test stands, 9:43699 
(RA;DE) 
Gas Turbines 
International symposium on traffic and transportation 
technologies. Vol. C1, 9:43647 (R;DE) 
Noise Pollution 
End-of-line production test stand evaluation of transmission 
noise, 9:44741 (RA;DE) 
Performance Testing 
New clutch testing machine, 9:44133 (RA;DE) 
Simulation of driving cycles on engine test stands, 9:43699 
(RA;DE) 
Probes 
End-of-line production test stand evaluation of transmission 
noise, 9:44741 (RA;DE) 
Spark Ignition Engines 
International symposium on traffic and transportation 
technologies. Vol. C1, 9:43647 (R;DE) 
Test Facilities 
New clutch testing machine, 9:44133 (RA;DE) 
Simulation of driving cycles on engine test stands, 9:43699 
(RA;DE) 
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Testing 
End-of-line production test stand evaluation of transmission 
noise, 9:44741 (RA;DE) 
VENEZUELA 
Coordinated Research Programs 
Enhanced oil recovery for thermal processes. First amendment 
and extension to Annex IV, 9:42787 (R;US) 
Oil Fields 
Analysis of the performance of the M-6 area of the Tia Juana 
Field, Venezuela, under primary, steam-soak, and steamdrive 
conditions, 9:42856 (J;US) 
Oil Wells 
Task 13: project managers’ report of field test proposal, 
9:42794 (RA;US) 
VENTILATION 
Environmental Effects 
Ventilation for control of indoor air quality, 9:44484 (R;US) 
VENTILATION DUCTS 
See VENTILATION 
VENTILATION SYSTEMS 
Air Filters 
Investigations on the retention of I-131 by an iodine filter of a 
pressurized water reactor, 9:43240 (R;DE;In German) 
Energy Consumption 
Documentation of the Pacific Northwest nonresidential 
buildings feasibility survey. Volume II. Equipment 
characteristics, 9:43615 (R;US) 
Performance Testing 
Effectiveness of local ventilation in removing simulated 
pollution from point sources, 9:44487 (R;US) 
VERY HIGH FREQUENCY RADIATION 
See RADIOWAVE RADIATION 
VESSELS 
See CONTAINERS 
VESSELS (CHEMICAL REACTIONS) 
See CHEMICAL REACTORS 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
VETERINARY MEDICINE 
Radiation Protection 
Education of veterinary specialists for radiation control of 
animal production, 9:44680 (RA;AT) 
VHF RADIATION 
See RADIOWAVE RADIATION 
VIBRATIONS (MECHANICAL) 
See MECHANICAL VIBRATIONS 
VINOFLEX 
See POLYVINYLS 
VINYLIDENE RADICALS 
Electronic Structure 
Vinylidene: Potential energy surface and unimolecular reaction 
dynamics, 9:44950 (J;US) 
Isomerization 
Vinylidene: Potential energy surface and unimolecular reaction 
dynamics, 9:44950 (J;US) 
VIRUSES 
See also POLIO VIRUS 
DNA Sequencing 
Synthesis, integration, and restriction and modification of 
mycoplasma virus L2 DNA, 9:44641 (R;US) 
Infectivity 
Synthesis, integration, and restriction and modification of 
mycoplasma virus L2 DNA, 9:44641 (R;US) 
VISIBLE RADIATION 
Attenuation 
Characterization of selective light attenuation by periphyton, 
9:44548 (R;US) 
VISITOR CENTERS 
See PUBLIC BUILDINGS 
VITRINITE 
See MACERALS 
VOLATILE MATTER 
Standards 
Petroleum fugitive emissions: background information for 
promulgated standards, 9:42888 (R;US) 
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Storage Facilities 
VOC emissions from volatile organic liquid storage tanks: 
background information for proposed standards, 9:42887 
(R;US) 
Yields 
Coal characteristics relevant to pulverized coal processes, 
9:42563 (RA;US) 
VOLATILIZATION 
See EVAPORATION 
VOLCANOES 
Environmental Effects 
Effects of the El Chichon volcanic cloud on solar radiation 
received at Fairbanks, Alaska, 9:43088 (J;US) 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 


WALLS 
Heat Transfer 

Simplified thermal parameters: a model of the dynamic 

performance of walls, 9:43641 (J;US) 
WARFARE 
Computerized Simulation 
Bridging the gap between wargames and closed simulations, 
9:45298 (R;US) 
WASHINGTON 
See also MT ST HELENS 
Coastal Waters 

Fluctuating longshore pressure gradient on the Pacific 

Northwest shelf: A dynamical analysis, 9:44762 (J;US) 
Rivers 

Natural propagation and habitat improvement: Washington. 
Volume IIA. Tumwater Falls and Dryden Dam Fish 
Passage. Final report, 1983, 9:44578 (R;US) 

Natural propagation and habitat improvement. Volume 2B. 
Washington: Similkameen River habitat inventory. Final 
report 1983, 9:44579 (R;US) 

WASTE DISPOSAL 
See also MARINE DISPOSAL 
RADIOACTIVE WASTE DISPOSAL 
Bench-Scale Experiments 

Disposing of oily debris. Pollution aspects and possibilities for 

biological degradation, 9:42884 (R;NO;In Norwegian) 
WASTE FORMS 
Chemical Composition 

Development of quality assurance and performance testing for 

the Process Experimental Pilot Plant, 9:42967 (R;US) 
Performance Testing 

Development of quality assurance and performance testing for 

the Process Experimental Pilot Plant, 9:42967 (R;US) 
WASTE HEAT UTILIZATION 

Current alternative energy research and development in 

Illinois, 9:43552 (R;US) 
Economic Analysis 

Waste heat utilization in inland ships, 9:43728 (RA;DE;In 
German) 

Waste heat utilization by means of organic rankine cycles, 
9:43784 (RA;DE;In German) 

Economics 

Heat requirements of marine vessels, 9:43778 (RA;DE;In 

German) 
Feasibility Studies 

Oak Ridge Gaseous Diffusion Plant heat recovery study. Final 

report, 9:43709 (R;US) 
Heat Pumps 

Heat pumps and waste heat utilization, 9:43729 (RA;DE;In 

German) 
Pilot Plants 

Cycle of waste heat energy transformation. Final report, April 

1982, 9:43724 (R;DE;In German) 
Rankine Cycle 

Waste heat utilization by means of organic rankine cycles, 

9:43784 (RA;DE;In German) 


Waste heat utilization by means of organic rankine cycles, 
9:43784 (RA;DE;In German) 
WASTE MANAGEMENT 
See also RADIOACTIVE WASTE MANAGEMENT 
WASTE DISPOSAL 
Recovery of municipal waste in the Nordic countries, 9:43753 
(R;NO;In Norwegian) 
Market 
Hazardous waste management needs assessment, 9:44588 
(R;US) 
Planning 
Hazardous waste management needs assessment. Project 
summary report to the Tennessee Valley Authority, 9:43529 
(R;US) 
WASTE PROCESSING PLANTS 
See also RESOURCE RECOVERY FACILITIES 
Gaseous Wastes 
Investigation of regenerative simultaneous removal of SO. and 
HC! from waste incineration off-gases, 9:44242 (R;DE;In 
German) 
WASTE PRODUCT UTILIZATION 
See also WASTE HEAT UTILIZATION 
Market 
Recovery of municipal waste in the Nordic countries, 9:43753 
(R;NO;In Norwegian) 
WASTE SOLUTIONS 
See LIQUID WASTES 
WASTE WATER 
Anaerobic Digestion 
‘Glass foam’ as bacterial storage - waste water purification 
without oxygen, 9:43070 (R;DE;In German) 
Heat Recovery 
Heat recovery from sewage effluent. A feasibility study for 
Valla Hospital, Linkoeping, 9:43598 (R;SE;In Swedish) 
Recycling 
Water management and reuse of coal conversion process 
condensates. Summary final report, 9:42654 (R;US) 
Water Treatment 
Process train evaluation for treatment of tar sands wastewaters. 
Final report, 9:42917 (R;US) 
Water management and reuse of coal conversion process 
condensates. Summary final report, 9:42654 (R;US) 
WASTE-FUELED BOILERS 
See REFUSE-FUELED BOILERS 
WASTE-FUELED POWER PLANTS 
See REFUSE-FUELED POWER PLANTS 
WASTES 
See also GASEOUS WASTES 
INDUSTRIAL WASTES 
LIQUID WASTES 
MUNICIPAL WASTES 
ORGANIC WASTES 


RADIOACTIVE WASTES 
SOLID WASTES 


Bibliographies 
Energy from biomass: a current awareness bulletin. Sample, 
9:43090 (R;US) 
WATER 
See also GROUND WATER 


HEAVY WATER 
WASTE WATER 


Beta 
B spectra and tables of 8-ray dose distributions, 9:45123 
(RA;US) 
Physics and mathematics of 8-particle dosimetry for radiation 
protection, 9:45122 (RA;US) 
Biological Availability 
Influence of elevated carbon dioxide on water relations of 
soybeans, 9:44729 (J;US) 
Electrolysis 
Status of advanced electrolytic hydrogen production in the 
United States and abroad, 9:43065 (J;GB) 
Phase Studies 
Numerical calculation of particle dispersion in a turbulent 
mixing layer flow, 9:44215 (BA;US) 





Photolysis 


Photochemical decomposition of water, 9:43064 (R;CH;In 
French.) 


Pulse radiolysis study of the kinetics and mechanisms of the 
reactions between manganese(II) complexes and HO2/O.- 
radicals. 1. Sulfate, formate, and pyrophosphate complexes, 
9:44069 (J;US) 

Shock Waves 

Lagrangian method for the shallow water equations based on a 

Voronoi mesh—one dimensional results, 9:44974 (J;US) 
Solubility 

CNG acid gas removal process. Final technical report, 9:42570 

(R;US) 
Sound Waves 
Sound speed models for a noncondensible gas-steam-water 
mixture, 9:44198 (R;US) 
Thermodynamic Properties 
Conversion of thermophysical property data, 9:42581 (R;US) 
Wave Equations 
Lagrangian method for the shallow water equations based on a 
Voronoi mesh—one dimensional results, 9:44974 (J;US) 
WATER COOLANT 
See WATER 
WATER COOLED REACTORS 


See also BWR TYPE REACTORS 
HFIR REACTOR 
ORR REACTOR 
PWR TYPE REACTORS 


Critical Flow 

Sound speed models for a noncondensible gas-steam-water 

mixture, 9:44198 (R;US) 
Fuel Cans 

Spot weld attachment of thermocouples to a fuel rod cladding 

interior surface, 9:43324 (R;US) 
Fuel-Cladding Interactions 

A chemical model for cadmium liquid-metal embrittlement of 

zircaloy, 9:43237 (J;US) 
Loss of Coolant 

User’s guide for the Combustion Engineering-EPRI two-phase 
pump performance DATATRAN data bases. Volume 2. 
Transient tests, 9:43373 (R;US) 

User’s guide for the Combustion Engineering-EPRI two-phase 
pump performance DATATRAN data bases. Volume 1. 
Steady-state tests, 9:43372 (R;US) 

Pressure Vessels 

Repair welding of heavy-section steel components in LWRs. 

Volume 1. Summary report. Final report, 9:43309 (R;US) 
Reactor Safety 

Reactor safety research quarterly report, January-March 1983. 
Volume 25, 9:43408 (R;US) 

Well-posedness and stability characteristics of multi-phase 
models, 9:43368 (R;US) 

WATER CURRENTS 
Computerized Simulation 
Particle dispersal in the New York Bight Apex, 9:44553 (R;US) 
WATER HEATERS 
See also SOLAR WATER HEATERS 
Design 

Development of a high capacity two-phase thermosyphon gas- 
fired water heater. Final report Jun 81-Dec 83, 9:43632 
(R;US) 

Energy Consumption 

Documentation of the Pacific Northwest nonresidential 
buildings feasibility survey. Volume II. Equipment 
characteristics, 9:43615 (R;US) 

WATER MODERATOR 
See WATER 
WATER POLLUTION 
Biological Effects 

Effects of contaminated sediment on fish and wildlife: review 

and annotated bibliography, 9:44721 (R;US) 
Biological Indicators 
Chironomid deformities as indicators of pollution from a 


synthetic, coal-derived oil (Chironomus decorus), 9:44727 
(J;GB) 
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F 
Sulfur effluents from thermal power plants- An assessment of 
subsequent water pollution. The significance of leval sulfur 
effluents for the surface water quality at Oxeloesund, 9:44556 
(R;NO;In Norwegian) 
WATER REMOVAL 
Fabric Filters 
Dewatering of coal fines with vacuum belt filter installations, 
9:42735 (R;DE;In German) 
WATER RESERVOIRS 
Drawdown 
Hells Canyon environmental investigation, 9:44587 (R;US) 
Fishes 
Assessment of fish standing stocks in Wheeler Reservoir from 
cove rotenone samples in 1981 and 1982 with historical data 
comparison, 9:44584 (R;US) 
WATER RESOURCES 
Resource Conservation 
Method for evaluating regional water supply and conservation 
alternatives for power generation. Final report, 9:44582 
(R;US) 
WATER SOURCE HEAT PUMPS 
Design 
Groundwater heat pump systems. Pt. 5. Designing and 
dimensioning. Construction, 9:43619 (R;DK;In Danish) 
Operation 
Groundwater heat-pump systems. Pt. 4. Thermal conditions in 
the groundwater bearing layers utilized by groundwater heat 
pumps, 9:43618 (R;DK;In Danish) 
Performance Testing 
Groundwater heat pump systems. Pt. 1. Groundwater heat 
pumps - a concise information, 9:43627 (R;DK;In Danish) 
WATER VAPOR 
Air Samplers 
Passive sampler for water vapor, 9:44485 (R;US) 
Charged-Particle Transport 
Study of physical processes for space radiation protection, 
9:45105 (R;US) 
Theoretical model for calculation of molecular stopping 
power, 9:45108 (R;US) 
Diffusion 
Enhancement of thermal water vapor diffusion in soil, 9:44546 
(J;US) 
Electron-Molecule Collisions 
Electron—ion recombination in water vapor, 9:44951 (J;US) 
WATERBORNE PARTICLES 
See PARTICULATES 
WATERFLOODING 
See also CAUSTIC FLOODING 
Additives 
A model for calculating polymer injectivity mcluding the 
effects of shear degradation, 9:42857 (J;US) 
A predictive model for water and polymer flooding, 9:42858 
(J;US) 
Field experience with floodwater diversion by complexed 
biopolymers, 9:42859 (J;US) 
Relative permeabilities of surfactant/steam/water systems, 
9:42855 (J;US) 
The effect of temperature and interfacial tension on water/oil 
relative permeabilities of consolidated sands, 9:42831 (J;US) 
Bench-Scale Experiments 
A study of the relationship between surfactant/oil/brine system 
phase behavior and chemical flood recovery in short cores, 
9:42839 (J;US) 
An evaluation of lignosulfonate as a sacrificial adsorbate in 
surfactant flooding, 9:42838 (J;US) 
An experimental study of water imbibition in chalk from the 
Ekofisk Field, 9:42829 (J;US) 
Comparison of simulation and experiments for compositionally 
well-defined corefloods, 9:42862 (J;US) 
The role of molecular diffusion processes in tertiary carbon 
dioxide flooding, 9:42818 (J;US) 
Comparative Evaluations 
Application of the alkaline flooding process in the Torrance 
Field, 9:42840 (J;US) 
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Relative permeabilities of surfactant/steam/water systems, 
9:42855 (J;US) 
Diffusion 
The role of molecular diffusion processes in tertiary carbon 
dioxide flooding, 9:42818 (J;US) 
Field Tests 
CO: Minitest, Little Knife Field, ND: A case history, 9:42819 
(J;US) 
Mathematical Models 
A predictive model for water and polymer flooding, 9:42858 
G;US) 
Comparison of simulation and experiments for compositionally 
well-defined corefloods, 9:42862 (J;US) 
Phase Studies 
A study of the relationship between surfactant/oil/brine system 
phase behavior and chemical flood recovery in short cores, 
9:42839 (J;US) 
WATERSHEDS 
Remote Sensing 
Multispectral remote sensing of inland wetlands in South 
Carolina: selecting the appropriate sensor, 9:44581 (R;US) 
WAVE EQUATIONS 


See also KLEIN-GORDON EQUATION 
SCHROEDINGER EQUATION 


Numerical Solution 
Lagrangian method for the shallow water equations based on a 
Voronoi mesh—one dimensional results, 9:44974 (J;US) 
WAVEGUIDES 
Breakdown 
Suppression of plasma formation in waveguide antennas for 
lower hybrid heating, 9:45265 (BA;GB) 
Dispersion Relations 
Dispersion characteristics of crystal waveguides at the 
presence of dielectric permittivity spatial dispersion, 9:44302 
(RA;UA;In Russian) 
Plasma Production 
Suppression of plasma formation in waveguide antennas for 
lower hybrid heating, 9:45265 (BA;GB) 
WAVES (SHOCK) 
See SHOCK WAVES 
WAZ 16 
See NICKEL BASE ALLOYS 
WEATHERIZATION 
Demonstration Programs 
One year may not be enough: BPA residential weatherization 
impacts after two years, 9:43608 (R;US) 
Program Management 
Process evaluation of the Bonneville Power Administration 
Interim Residential Weatherization Program, 9:43630 (R;US) 


See WIND TURBINES 
WEINBERG-SALAM GAUGE MODEL 
CP Invariance 
CP violation: the standard model and left-right symmetric 
electroweak models, 9:45023 (R;US) 
Intermediate Vector Bosons 
Left-right symmetry and the mass scale of a possible right- 
handed weak boson, 9:45011 (J;NL) 
WELDED JOINTS 
Defects 
Closeout of IE Bulletin 80-08: examination of containment liner 
penetration welds, 9:43284 (R;US) 
WELDS 
See WELDED JOINTS 
WELL COMPLETION 
Research and development activities in geothermal drilling, 
completion and logging, 9:43187 (R;US) 
WELL DRILLING 
Computer Codes 
Phase 1 user instruction manual. A geological formation - drill 
string dynamic interaction finite element program 
(GEODYN), 9:43188 (R;US) 
WELL INJECTION EQUIPMENT 
Thermal Efficiency 
Thermal efficiency of steam injection test well with insulated 
tubing. Vol. 83-34-37, 9:42870 (B;CA) 
WEST GERMANY 
See FEDERAL REPUBLIC OF GERMANY 


WETLANDS 
See also MARSHES 
Land Use 
Wetland Biomass Production: emergent aquatic management 
options and evaluations. A final subcontract report (Includes 
a bibliography containing 686 references on Typha from 
biological abstracts), 9:43106 (R;US) 
Population Dynamics 
Response of ‘Carex’-dominated wetlands to altered temperature 
and flooding patterns: Wisconsin power plant impact study, 
9:44577 (R;US) 
WET-TYPE COOLING TOWERS 
See COOLING TOWERS 
WHEELS 
Design 
Development and testing of noise reducing elements fitted to 
the bogies of urban railroad cars, 9:43660 (RA;DE;In 
German) 
Noise Pollution Abatement 
Development and testing of noise reducing elements fitted to 
the bogies of urban railroad cars, 9:43660 (RA;DE;In 
German) 
WHEY 
Drying 
Vacuum-heat pump drying. Final report, 9:43716 (R;US) 
WIND 
See also TORNADOES 
Data Analysis 
Statistical relationships between meteorological data stations 
and implications to diagnostic models in complex terrain, 
9:44466 (R;US) 
Data Compilation 
Solar One solar thermal central receiver pilot plant 1983 
meteorological data report, 9:43139 (R;US) 
Nocturnal Variations 
Comparison between tracer measurements and model 
calculations for nighttime drainage flows in complex terrain, 
9:44464 (R;US) 
WIND ENERGY CONVERSION SYSTEMS 
See WIND TURBINES 
WIND GENERATORS 
See ELECTRIC GENERATORS 
WIND TURBINES 
WIND POWER 
Current alternative energy research and development in 
Illinois, 9:43552 (R;US) 
WIND POWER PLANTS 
Control Systems 
Modified unit commitment and generation control for utilities 
with large wind generation penetrations, 9:43191 (R;US) 
WIND TURBINES 
Aerodynamics 
Calculation of the dynamic and aerolastic stability and 
response characteristics of large wind turbines with non- 
symmetrical rotors, 9:43197 (R;CH;In German) 
Concentrator concepts for wind energy systems, 9:43196 
(R;BE) 
Calculation Methods 
Calculation of the dynamic and aerolastic stability and 
response characteristics of large wind turbines with non- 
symmetrical rotors, 9:43197 (R;CH;In German) 
Data Acquisition 
DOE/NASA wind turbine data acquisition system. Part 4: 
Operations and maintenance manual (Plumbrook Station), 
9:45287 (R;US) 
Design 
Mod-2 wind turbine system development. Volume 2: Detailed 
report. Final Report, 9:43194 (R;US) 
Wind machine, 9:43193 (R;US) . 
Wind machine. Final report, 9:43192 (R;US) 
Fabrication 
Mod-2 wind turbine system development. Volume 2: Detailed 
report. Final Report, 9:43194 (R;US) 





Calculation of the dynamic and aerolastic stability and 
response characteristics of large wind turbines with non- 
symmetrical rotors, 9:43197 (R;CH;In German) 

Performance 
Wind machine, 9:43193 (R;US) 
Wind machine. Final report, 9:43192 (R;US) 


Calculation of the dynamic and aerolastic stability and 
response characteristics of large wind turbines with non- 
symmetrical rotors, 9:43197 (R;CH;In German) 

Testing 

Mod-2 wind turbine system development. Volume 2: Detailed 

report. Final Report, 9:43194 (R;US) 
Turbine Blades 
Optimization of wind turbine propellers, 9:43195 (R;BE;In 
French) 
Wind Loads 
Blade and rotor loads for VESTAS 15, 9:43198 (R;DK) 
WINDOWS 
Energy Conservation 

Energy conserving interior window treatments. Final progress 

report, 9:43617 (R;US) 
WOLFRAM 
See TUNGSTEN 


Combustion 
Residential wood heater report. Phase II, 1981-1983. Volume 
II, 9:44259 (R;US) 
Pyrolysis 
Studies of the rapid pyrolysis of sweet gum hardwood, 9:43067 
(R;US) 
WOOD ALCOHOL 


See METHANOL 
WOOD BURNING APPLIANCES 
Air Pollution Control 
Control of wood stove emissions using improved secondary 


combustion. Final report Mar 81-Oct 82, 9:43634 (R;US) 
Computerized Simulation 

Residential wood heater report. Phase II, 1981-1983. Volume 

II, 9:44259 (R;US) 
Efficiency 

Residential wood heater report. Phase II, 1981-1983. Volume 

II, 9:44259 (R;US) 
Emission 

Residential wood heater report. Phase II, 1981-1983. Volume 

II, 9:44259 (R;US) 
WOOD FUELS 

Use of this term is limited to polcy, feasibility, and socio-economic 

studies. For wood properties use WOOD. 
Bibliographies 

Energy from biomass: a current awareness bulletin. Sample, 
9:43090 (R;US) 

WOOD PRODUCTS INDUSTRY 
See also PAPER INDUSTRY 
Energy Consumption 

Energy consumption in the plywood industry, 9:43734 (R;FI;In 
Finnish) 

Energy research in the mechanical forest industry 1980-1982. 
Energy consumption in the fibreboard industry, 9:43733 
(R;FI;In Finnish) 

WOOD WASTES 
Pelletizing 

Energy use and utilization systems of waste wood, 9:43079 

(R;FI;In Finnish) 
Waste Processing 
Energy use and utilization systems of waste wood, 9:43079 
(R;FI;In Finnish) 

WORKERS 

See PERSONNEL 
WORLD 

See EARTH PLANET 
WWER TYPE REACTORS 

See also PAKS-4 REACTOR 

Pressure Vessels 

VVER vibration monitoring. Theoretical analysis of some 

typical deviations, 9:43429 (R;CS) 
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WYOMING 
Oil Fields 
Analysis of low-tension pilot at Big Muddy Field, WY, 9:42825 
(J;US) 
Progress report: Big Muddy Field low-tension flood 
demonstration project with emphasis on injectivity and 
mobility, 9:42824 (J;US) 


X RADIATION 
Absorption 
X-ray absorption in perfect crystals, 9:45104 (R;US) 
Attenuation 
Calculation of the attenuation of narrow x-ray beams generated 
by pulsating potential x-ray generators, 9:44633 (RA;AT) 
XENON 
Diffusion 
Thermal outgassing of irradiated nuclear fuel: a literature 
review, 9:42968 (R;US) 
Proton Reactions 
Deexcitation processes in nuclear reactions. Progress report, 
August 1, 1983-July 31, 1984, 9:45065 (R;US) 
Solubility 
Solubilities of krypton and xenon in dichlorodifluoromethane, 
9:44040 (R;US) 
XENON 133 
Radioecological Concentration 
Community Radiation Monitoring Program. Annual report, 
December 1, 1982-March 31, 1984, 9:44503 (R;US) 
XENON IONS 
Ion Implantation 
Chromium silicide formation by ion mixing, 9:43995 (J;US) 
XP CELLS 
Genetic Engineering 
Expression of Escherichia coli uvr genes in mammalian cells. 
Progress report, 9:44640 (R;US) 
X-RASERS 
See X-RAY LASERS 
X-RAY FLUORESCENCE ANALYSIS 
Synchrotron Radiation 
Method for the quantitative determination of synchrotron 
radiation X-ray spectra for absolute XRF-trace element 
detection, 9:44019 (R;DE) 
X-RAY LASERS 
Design 
Optical klystron harmonic generator with electron 
microbunches induced and frozen by lasers as an intense 
coherent soft x-ray source, 9:44193 (J;US) 
Feasibility Studies 
Optical klystron harmonic generator with electron 
microbunches induced and frozen by lasers as an intense 
coherent soft x-ray source, 9:44193 (J;US) 
Optical Pumping 
Review of radiation pumped soft X-ray lasers, 9:44196 (J;GB) 
Soft X Radiation 
Review of radiation pumped soft X-ray lasers, 9:44196 (J;GB) 
X-RAY SOURCES 
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SOURCES. 
Bremsstrahlung 
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reduction calculations, 9:43059 (R;US) 
X-RAY SPECTRA 
Measuring Instruments 
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X-RAY SPECTROMETERS 
Calorimeters 
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Focusing 
X-ray streak crystal spectography, 9:44422 (J; US) 
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Motion Detection Systems 
A computerized accountability program is operating - 
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Nuclear Materials Management 
A computerized accountability program is operating - 
DYMCAS, 9:43050 (J;US) 
Bar code usage in nuclear materials accountability, 9:43054 
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Symmetry Breaking 
Chiral symmetry breaking in supersymmetric Yang-Mills 
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Argon 40 Reactions 
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Argon 40 Reactions 
Production of heavy nuclei in “°Ar-induced fusion reactions, 
9:45075 (R;DE;In German) 
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Diffusion 
Thermal outgassing of irradiated nuclear fuel: a literature 
review, 9:42968 (R;US) 
YTTRIUM 89 
Energy Levels 
Inelastic electron scattering from nuclei, 9:45074 (J;US) 
YTTRIUM 89 TARGET 
Electron Reactions 
Inelastic electron scattering from nuclei, 9:45074 (J;US) 
Energy Levels 
Inelastic electron scattering from nuclei, 9:45074 (J;US) 
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Energy Levels 
Width of isovector monopole vibrations in charge exchange 
reactions, 9:45072 (J;US) 
YTTRIUM ALLOYS 
Magnetization 
Quenching of spin fluctuations in the highly enhanced 
paramagnets RCo2 (R = Sc, Y, or Lu), 9:43865 (J;US) 
Specific Heat 
Quenching of spin fluctuations in the highly enhanced 
paramagnets RCoz (R = Sc, Y, or Lu), 9:43865 (J;US) 
YTTRIUM ALUMINIUM GARNETS 
See ALUMINIUM OXIDES 
YTTRIUM COMPLEXES 
Complexes of yttrium and citric acid, 9:44049 (TJ;US) 
YTTRIUM OXIDES 
Self-Diffusion 
Diffusion in polycrystalline Y2O; and Er2Os, 9:43907 (R;US) 
YUCCA MOUNTAIN 
Radioactive Waste Disposal 
Preliminary upper-bound consequence analysis for a waste 
repository at Yucca Mountain, Nevada, 9:42995 (R;US) 


ZEA MAYS 
See MAIZE 
ZEOLITES 
Radiation Effects 
Radiation effects on resins and zeolites at Three Mile Island 
Unit Il, 9:43369 (R;US) 
ZERO POWER REACTORS 


See also RA-2 REACTOR 
ZPPR REACTOR 


Criticality accident experience: Heterogenous water-moderated 
systems, 9:43447 (J;US) 
Radiation Accidents 
Criticality accident experience: Heterogenous water-moderated 
systems, 9:43447 (J;US) 
Two-Dimensional Calculations 
Two-dimensional cell calculations for critical assembly 
analysis, 9:43339 (R;US) 
ZFK ROSSENDORF 
Personnel Monitoring 
ion monitoring and evaluation of results of the 
Nuclear Research Centre Rossendorf/GDR, 9:44683 
(RA;AT) 
ZINC 
Diffusion 
Surface diffusion of high temperature vapors in porous 
alumina, 9:43908 (R;US) 
ZINC COMPLEXES 
Oxidation 
One-electron oxidation in irradiated carbon tetrachloride 
solutions of ZnaTPP, TMPD, and phenols (Pulsed 
irradiation), 9:44072 (J;US) 
ZINC DISTILLATION PROCESS 
See PYROCHEMICAL REPROCESSING 
ZINC OXIDES 
Biological Effects 
Coal combustion aerosols and SO:: an interdisciplinary study, 
9:42761 (R;US) 
ZINC SILICIDES 
Ion Implantation 
Pulsed UV laser irradiation of ZnS films on Si and GaAs, 
9:44005 (BA;NL) 
Recrystallization 
Pulsed UV laser irradiation of ZnS films on Si and GaAs, 
9:44005 (BA;NL) 
ZINC TELLURIDES 
Excitons 
Laser spectroscopy studies of recombination at isoelectronic 
oxygen centers in ZnTe, 9:43983 (R;US) 
Fluorescence Spectroscopy 
Laser spectroscopy studies of recombination at isoelectronic 
oxygen centers in ZnTe, 9:43983 (R;US) 
ZINC-BROMINE BATTERIES 
Marketing Research 
Emerging battery technologies, 9:43502 (J;US) 
Technology Assessment 
Emerging battery technologies, 9:43502 (J;US) 
ZINC-CHLORINE BATTERIES 
Marketing Research 
Emerging battery technologies, 9:43502 (J;US) 
Technology Assessment 
Emerging battery technologies, 9:43502 (J;US) 
ZIRCALOY 
For unspecified Zircaloy alloys. 
See also ZIRCALOY 4 
Embrittlement 
A chemical model for cadmium liquid-metal embrittlement of 
zircaloy, 9:43237 (J;US) 
ZIRCALOY 4 
Interactions 
Study of the pellet/clad (uranium dioxide/Zircaloy-4) 
interaction at 1373 K and 1473 K, 9:43323 (R;CA) 
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ZIRCONIUM 
Corrosion 
Chemistry and Materials Division progress report, January 1, 
1983-June 30, 1983, 9:45268 (R;CA) 
Chemistry and Materials Division progress report, July 1- 
December 31, 1983, 9:45269 (R;CA) 
Diffusion 
Thermal outgassing of irradiated nuclear fuel: a literature 
review, 9:42968 (R;US) 
Lattice Vibrations 
Vibrational frequencies via total-energy calculations. 
Applications to transition metals, 9:43868 (J;US) 
Phonons 
Vibrational frequencies via total-energy calculations. 
Applications to transition metals, 9:43868 (J;US) 


Chemistry and Materials Division progress report, January 1, 
1983-June 30, 1983, 9:45268 (R;CA) 
Radiation Effects 
Chemistry and Materials Division progress report, January 1, 
1983-June 30, 1983, 9:45268 (R;CA) 
Chemistry and Materials Division progress report, July 1- 
December 31, 1983, 9:45269 (R;CA) 
Research Programs 
Chemistry and Materials Division progress report, January 1, 
1983-June 30, 1983, 9:45268 (R;CA) 
Chemistry and Materials Division progress report, July 1- 
December 31, 1983, 9:45269 (R;CA) 
Progress report, Chemistry and Materials Division: 1982 July 
1-September 30, 9:45133 (R;CA) 
Progress report, Chemistry and Materials Division: 1982 
October 1-December 31, 9:45134 (R;CA) 
ZIRCONIUM 90 
Energy Levels 
Application of the quasiparticle-random-phase approximation in 
the region of the semi-magic nucleus 64146 Gds2, 9:45068 
(R;DE) 
Inelastic electron scattering from nuclei, 9:45074 (J;US) 
ZIRCONIUM 90 REACTIONS 
Fusion Reactions 
Fusion of the system °° Zr+ Zr, 9:45066 (R;DE) 
Inclusive 
Fusion of the system °Zr+ Zr, 9:45066 (R;DE) 
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ZIRCONIUM 90 TARGET 
Electron Reactions 
Inelastic electron scattering from nuclei, 9:45074 (J;US) 
Zirconium 90 Reactions 
Fusion of the system *Zr+ Zr, 9:45066 (R;DE) 
ZIRCONIUM ALLOYS 
Mechanical Properties 
High strength-high conductivity AMZIRC copper and 
AMAX-MZC alloy, 9:43816 (RA;US) 
Oxidation 
Chemistry and Materials Division. Progress report, April 1, 
1982-June 30, 1982, 9:45267 (R;CA) 
Radiation Effects 
Chemistry and Materials Division. Progress report, April 1, 
1982-June 30, 1982, 9:45267 (R;CA) 
Specific Heat 
Effects of short-range order on electronic properties of Zr-Ni 
glasses as seen from low-temperature specific heat, 9:43871 
(J;US) 


Effects of short-range order on electronic properties of Zr-Ni 
glasses as seen from low-temperature specific heat, 9:43871 
G;US) 

Transition Temperature 

Effects of short-range order on electronic properties of Zr-Ni 
glasses as seen from low-temperature specific heat, 9:43871 
(J;US) 

ZIRCONIUM OXIDES 


Creep of plasma sprayed zirconia. Final Report, 9:43910 
(R;US) 
Sprayed Coatings 
Creep of plasma sprayed zirconia. Final Report, 9:43910 


Instability of the electron-hole plasma and its possible relation 

with melting, 9:43942 (BA;NL) 
Microstructure 

Processing/microstructure relationships in surface melting, 

9:43884 (BA;NL) 
ZPPR REACTOR 

Studies of spatial decoupling in heterogeneous LMFBR critical 

assemblies, 9:43269 (R;US) 
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(International solid lubricants conference, Denver, CO, USA, 

6-9 Aug 1984) 

See N-84-16380 

(SPIE annual technical symposium, San Diego, CA, USA, 

19-24 Aug 1984) 

See EGG-10282-1054 DE84014779 
See UCRL-90769 DE84015043 
See EGG-10282-1053 DE84014769 
See SAND-84-0679C DE84016621 
See SAND-84-0788C DE84016785 
(Symposium on neutron scattering, Berlin, F.R. Germany, 9 

Aug 1984) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE84014676 
(International conference on luminescence, Madison, WI, 

USA, 13-17 Aug 1984) 

See SAND-84-0610C DE84015709 
See SAND-84-0643C DE84016112 
See UCRL-90826 DE84016174 
(International conference on valence fluctuations, Koln, F.R. 

Germany, 27-30 Aug 1984) 

See BNL-35031 DE84015295 


9:44128 


9:44137 
9:44438 
9:44429 
9:44426 
9:44427 


9:44962 


9:43982 
9:43983 
9:43913 


9:44914 





301R / ERA-9/21 


Availability File 
Source Number 


(International conference on superlattices, microstructures 

and microdevices, Champaign-Urbana, IL, USA, 13-16 Aug 

1984) 

See SAND-84-1647C DE84015614 
See SAND-84-0743C DE84016222 
(17. international conference on the physics of semiconduc- 

tors, San Francisco, CA, USA, 6-10 Aug 1984) 

See LBL-18108 DE84016056 
See LBL-18119 DE84016057 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE84016664 
CRIS specialty group on infrared detectors, Seattle, WA, 

USA, 14-16 Aug 1984) 

See SAND-84-0854C DE84016111 
(international conference on defects in insulating crystals, 

Salt Lake City, UT, USA, 20-24 Aug 1984) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE84016238 
(international conference on the structure and properties of 

internal interfaces, Irsee, F.R. Germany, 19-23 Aug 1984) 

NTIS, PC A02/MF A01 (GPO Dep.) DE84016237 
NTIS, PC A02/MF A01 (GPO Dep.) DE84016242 
(SHARE 63, Miami, FL, USA, 13-17 Aug 1984) 

See SLAC-PUB-3418 DE84016356 
(16. international congress on high speed photography and 

photonics, Strasbourg, France, 27-31 Aug 1984) 

See UCRL-90416 DE84016200 
See UCRL-90405 DE84016193 
See UCRL-90393 DE84016536 
(National conference on artificial intelligence, Austin, TX, 

USA, 6-10 Aug 1984) 

NTIS, PC A02/MF A01 (GPO Dep.) DE84016674 9:45283 
(4. international meeting of the Electrophoresis Society, Got- 

tingen, F.R. Germany, 27-31 Aug 1984) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84016698 - 9:44338 
(ANS topical meeting on physics and shielding, Chicago, IL, 

USA, 17-19 Sep 1984) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE84010502 9:43339 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE84016315 - 9:43269 
(5. ASTM-Euratom symposium on reactor dosimetry, 

Geesthacht, F.R. Germany, 24-28 Sep 1984) 

See HEDL-SA-3126A DE84013350 9:43234 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE84015805 - 9:43340 
(10. international conference on plasma physics and con- 

trolled nuclear fusion research, London, UK, 12-19 Sep 1984) 

See SAND-84-0158C DE84015716 9:45247 
See UCRL-90372 DE84015598 9:45249 
See DOE/ET/51013-128 DE84016366 9:45244 
(Robotics and remote handling in the nuclear industry con- 

ference, Toronto, Ontario, Canada, 23-27 Sep 1984) 

See HEDL-SA-3059-FP _ DE84011481 9:43342 
(9. European conference on thermophysical properties, Man- 

chester, UK, 17-21 Sep 1984) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84015806 9:43904 
(Applied superconductivity conference, San Diego, CA, 

USA, 9-13 Sep 1984) 

NTIS, PC A04/MF AOtl; 1 (GPO Dep.) DE84016204 9:44132 
(2. IFIP international conference on computer security, To- 

ronto, Canada, 10-12 Sep 1984) 

See LBL-17413-Rev. DE84016005 9:45302 
(2. international conference on ash technology and market- 

ing, London, UK, 17-21 Sep 1984) 

See IS-M-511 DE84016652 i 9:42657 
(International symposium on high temperature corrosion in 

energy systems, Detroit, MI, USA, 17-19 Sep 1984) 

See LA-UR-84-2375 DE84015526 9:43848 
NTIS, PC A02/MF A01 (GPO Dep.) DE84016232 9:43830 
(11. international symposium on discharges and electrical in- 

sulation in vacuum, Berlin, F.R. Germany, 24-28 Sep 1984) 

See SAND-83-2591C DE84012900 9:44317 
(11. annual conference of the American Society for Quality 

Control’s Energy Division, Las Vegas, NV, USA, 16-19 Sep 

1984) 

See UNI-SA-129 DE84014703 

See LA-UR-84-2074 DE84015493 

(IEEE-IAS meeting, Chicago, IL, USA, 30 Sep-4 Oct 1984) 

See LBL-18065 DE84015995 

(Industrial temperature measurement symposium, Knoxville, 

TN, USA, 10-12 Sep 1984) 

See SAND-84-1526C DE84015258 

(CSNI specialist meeting on aerosols in reactor safety, Karls- 

tuhe, F.R. Germany, 4-6 Sep 1984) 

See HEDL-SA-3115-FP DE84016523 

(8. international symposium on chemical reaction engineering 

meeting, Edinburgh, UK, 10-13 Sep 1984) 

See IS-M-508 DE84003529 


9:45297 


9:44437 
9:43059 
9:44414 
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(2. international conference on fatigue thresholds - Fatigue 

84, Birmingham, UK, 3-7 Sep 1984) 

See IS-M-501 DE84016360 9:44220 
(Quadrennial ozone symposium, Halkidiki, Greece, 3-7 Sep 

1984) 

See UCRL-90296 DE84016201 9:44912 
(4. international congress on polymers in concrete, Darm- 

stadt, F.R. Germany, 19-21 Sep 1984) 

See BNL-34975 DE84017239 9:42903 
(International symposium on advances in combat modeling, 

Swindon, UK, 4-7 Sep 1984) 

See UCRL-91298 DE84016538 9:45298 
(11. world congress on metal finishing, Jerusalem, Israel, 21- 

26 Oct 1984) : 

See UCRL-89209 DE84001249 9:43858 
(Nuclear science symposium, Orlando, FL, USA, 31 Oct-2 

Nov 1984) 

NTIS, PC A02/MF AO1 (GPO Dep.) DE84011744 9:44339 
NTIS, PC A02/MF A0O1; 1 (GPO Dep.) DE84012095 9:44340 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84013433 9:43358 
See LBL-17697 DE84016051 9:43312 
(International conference on occupational radiation safety in 

mining, Toronto, Ontario, Canada, 15-18 Oct 1984) 

See BNL-34568 DE84010787 9:44654 
(Wood energy - today’s technology, Raleigh, NC, USA, 30- 

31 Oct 1984) 

See SAND-84-1676C DE84016220 9:43954 
(EMT AS conference, Raleigh, NC, USA, 1 Oct 1984) 

See SAND-84-0092C DE84005522 9:45292 
(3. software engineering standards application workshop, San 

Francisco, CA, USA, 1 Oct 1984) 

See LA-UR-84-607 DE84007484 9:45286 
(Forest environmental measurements conference, Oak Ridge, 

TN, USA, 23-28 Oct 1984) 

NTIS, PC A03/MF AO1 (GPO Dep.) DE84007271 9:44456 
(Rocky Mountain coal symposium, Bismarck, ND, USA, 2-4 

Oct 1984) 

See DOE/FE/60181-54 DE84009531 9:42665 
See DOE/FE/60181-53 DE84010295 9:42635 
(Fall meeting of the Electrochemical Society, New Orleans, 

LA, US, 7-12 Oct 1984) 

NTIS, PC A02; 3 (GPO Dep.) DE84010730 9:43488 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84013431 9:44428 
See BNL-34775 DE84014100 9:43814 
NTIS, PC A02/MF A011; 1 (GPO Dep.) DE84015817 9:43489 
NTIS, PC A02/MF A011; 1 (GPO Dep.) DE84015840 9:43490 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84015837 9:43491 
NTIS, PC A02/MF A0O1; 1 (GPO Dep.) DE84015845 9:43492 
See SAND-84-0948C DE84016168 9:43500 
(3. American Meteorological Society conference on moun- 

tain meteorology, Portland, OR, USA, 15-19 Oct 1984) 

See LA-UR-84-1314 DE84011418 9:44460 
See UCRL-90679 DE84014380 9:44466 
See UCRL-90544 DE84014707 9:42900 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84014726 9:44478 
See UCRL-90550 DE84014709 9:44464 
See UCRL-90668 DE84014482 9:44465 
See UCRL-90747 DE84015022 9:44498 
See BNL-35032 DE84015294 9:44469 


10 See BNL-35035 DE84015292 9:44470 
CONF-841070- (25. annual conference of the transportation research forum, 


Boston, MA, USA, 29-31 Oct 1984) 
1 NTIS, PC A04/MF A0O1; 1 (GPO Dep.) DE84012113 9:43642 
CONF-841075- (International thermal hydraulics and plant operations topical 
meeting, Taipei, Taiwan, 22-24 Oct 1984) 
1 See SAND-84-1004C DE84012650 9:43420 
2 See LA-UR-83-2372 DE84015527 9:43397 
CONF-841079- (5. international symposium on superalloys, Seven Springs, 
PA, USA, 7-11 Oct 1984) 
1 See N-84-17353 
CONF-8410100- (IEEE Industry Applications Society meeting, Chicago, IL, 
USA, 1-4 Oct 1984) 
2 See SAND-84-7145C DE84013867 
CONF-8410127- (CEIDP conference, Clayton, DE, USA, 21-24 Oct 1984) 
1 See LA-UR-84-2260 DE84015427 
CONF-8410129- (13. AIAA/NASA/ASTM/JIES space simulation conference, 
Orlando, FL, USA, 9-11 Oct 1984) 
1 See LA-UR-84-2115 DE84015491 
CONF-8410130- (Symposium on advances and trends in structures and dy- 
namics, Washington, DC, USA, 25 Oct-22 Sep 1984) 
1 See LA-UR-84-2191 DE84015429 
CONF-8410131- (International school of solvent extraction, Barcelona, Spain, 
1-6 Oct 1984) 
1-Abst. NTIS, PC A02/MF A01 (GPO Dep.) DE84016322 9:44018 
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9:43852 


9:43129 


9:43470 


9:44142 
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Report Availability File 
Number Source Number 
2-Abst. NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84016321 
CONF-8410132- (35. symposium of the Advisory Group for Aerospace Re- 
search and Development (AGARD), London, UK, 8-13 Oct 
1984) 
1 See UCRL-90363 DE84016557 
Coo- 
1599-239 See DOE/EV/01599-257-Pt.4 DE84016912 
1599-257-Pt.4 See DOE/EV/01599-257-Pt.4 DE84016912 
3268-4 See DOE/EV/03268-4 DE84016917 
4386-7 See DOE/ER/04386-7 DE84016492 
CSIRO-DAG-GCM- 
36 Commonwealth Scientific and Industrial Research 
Organization, Div. of Geomechanics, Mount Waverley, 
Australia 


54 Commonwealth Scientific and Industrial Research 
Organization, Div. of Geomechanics, Mount Waverley, 
Australia 


CSIRO-DAG-TR- 

136 Commonwealth Scientific and Industrial Research 
Organization, Div. of Geomechanics, Mount Waverley, 
Australia 

DESY- 

83-130 NTIS (US Sales Only), PC A07/MF AOl DE84751599 
NTIS (US Sales Only), PC A03/MF AOl1 DE84751803 
NTIS (US Sales Only), PC A03/MF AO1 DE84751804 
NTIS (US Sales Only), PC A03/MF AO1 DE84751807 
NTIS (US Sales Only), PC A02/MF AOl DE84751805 
NTIS (US Sales Only), PC A0S/MF AOl1 DE84751806 
NTIS (US Sales Only), PC A04/MF AOl1 DE84752104 
NTIS (US Sales Only), PC A02/MF AOl1 DE84752101 
NTIS (US Sales Only), PC A02/MF AOl DE84751961 
NTIS (US Sales Only), PC A02/MF AOi DE84751962 
NTIS (US Sales Only), PC A02/MF AOl1 DE84751963 
NTIS (US Sales Only), PC A02/MF AOl DE84751957 
NTIS (US Sales Only), PC A04/MF AOl DE84751958 
NTIS (US Sales Only), PC A03/MF AOl DE84751959 
NTIS (US Sales Only), PC A03/MF AOl DE84751960 
NTIS (US Sales Only), PC A02/MF AOl DE84752102 
NTIS (US Sales Only), PC A02/MF A01 DE84752103 


NTIS (US Sales Only), PC A02/MF A01 DE84751955 
NTIS (US Sales Only), PC A02/MF AOl DE84751785 
NTIS (US Sales Only), PC A02/MF AOl DE84751784 


NTIS, PC A10/MF A01; 1 (GPO Dep.) DE84008842 


84/ 6/ SP NTIS, PC A16/MF A0O1; 1 (GPO Dep.) DE84012722 
DOE/BC/10306- 


9 NTIS, PC A06/MF A01 (GPO Dep.) DE84012726 9:42564 
10 NTIS, PC A09/MF AO1 (GPO Dep.) DE84012727 9:42565 
DOE/BC/10453- 


6 NTIS, PC A05/MF A01; 1 (GPO Dep.) DE84012725 9:42871 
DOE/BP- 


246-Vol.2A NTIS, PC A10/MF A01; 1 (GPO Dep.) DE84016026 9:44578 
247-Vol.2B NTIS, PC A08/MF A01; 1 (GPO Dep.) DE84015939 9:44579 
268-Vol.1D NTIS, PC A04/MF AOI; 1 (GPO Dep.) DE84015930 9:44580 
274 NTIS, PC A13/MF A01; 1 (GPO Dep.) DE84015992 9:44587 
278 NTIS, PC A03/MF A01; 1 (GPO Dep.) DE84015316 9:43610 
281 NTIS, PC A08/MF A01; 1 (GPO Dep.) DE84011649 9:43561 
DOE/BP/39210- 
1 


x 
DOE/CE- 

0015/ 3 NTIS, PC A05/MF A01; 1 (GPO Dep.) DE84013115 9:43567 

0043/ 2 NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84016514 9:43568 

0094 NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84015458 9:43611 
DOE/CE/30718- 

Til NTIS, PC All/MF A01; 1 (GPO Dep.) DE84015467 9:43143 
DOE/CE/40583- 

5 NTIS, PC A09/MF A01; 1 (GPO Dep.) DE84015631 9:44243 

6 NTIS, PC A03/MF A01; 1 (GPO Dep.) DE84008861 9:44244 
DOE/CE/76200- 


1 
DOE/CH/10145- 

1 
DOE/CS/20287- 


NTIS, PC A05/MF A01; 1 (GPO Dep.) DE84016459 9:44585 


NTIS, PC A22/MF A0l; 1 (GPO Dep.) DE84016340 9:44231 
NTIS, PC A03/MF A01; 1 (GPO Dep.) DE84013692 
NTIS, PC A08/MF A01; 1 (GPO Dep.) DE84014905 
NTIS, PC A07/MF A01; 1 (GPO Dep.) DE84014908 
NTIS, PC A06/MF A01; 1 (GPO Dep.) DE84014909 
NTIS, PC Al2/MF A01; 1 (GPO Dep.) DE84016386 
NTIS, PC A06/MF AOI; 1 (GPO Dep.) DE84015701 


NTIS, PC A07/MF A01; 1 (GPO Dep.) DE84015201 
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Availability 

Source 

NTIS, PC A08/MF A01 (GPO Dep.) 

NTIS, PC A15/MF A01; 1 (GPO Dep.) 

NTIS, PC A03/MF A01 (GPO Dep.) 

NTIS, PC A03; 3 (GPO Dep.) 

NTIS, PC A04/MF AOI; 1 (GPO Dep.) 

NTIS, PC A03/MF A011; 1 (GPO Dep.) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) 

NTIS, PC A06/MF AOI; 1 - GPO (GPO Dep.) 
NTIS, PC A09/MF A01; 1 - GPO (GPO Dep.) 
NTIS, PC A05/MF A01; 1 - GPO (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 - GPO (GPO Dep.) 
NTIS, PC A07/MF AOI; 1 - GPO (GPO Dep.) 
NTIS, PC A04/MF A0O1; 1 - GPO (GPO Dep.) 
NTIS, PC A10/MF AOI; 1 - GPO (GPO Dep.) 
NTIS, PC A13/MF AOI; 1 - GPO (GPO Dep.) 
NTIS, PC A05/MF A011; 1 - GPO (GPO Dep.) 
NTIS, PC A99/MF AOI; 1 (GPO Dep.) 

NTIS, PC A15/MF A011; 1 (GPO Dep.) 

NTIS, PC A10/MF AOI; 1 (GPO Dep.) 


NTIS, PC A13/MF AOI; 1 (GPO Dep.) 
NTIS, PC A18/MF AOI; 1 (GPO Dep.) 


NTIS, PC A03/MF AOI; 1 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A07/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A04/MF AO1; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A04/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 


DE84016396 
DE84016452 
DE84013387 
DE84015419 
DE84016416 
DE84016349 
DE84016012 
DE84016453 
DE84016633 
DE84015740 
DE84016157 
DE84017047 
DE84015423 
DE84015991 
DE84016131 
DE84016136 
DE84016132 
DE84017132 
DE84016311 
DE84015333 


DE84015888 
DE84016867 


DE84016736 
DE84016493 
DE84016181 
DE84016469 
DE84016418 
DE84015847 
DE84015474 
DE84016797 
DE84016449 
DE84016537 
DE84015611 
DE84016492 
DE84017095 
DE84016539 
DE84016754 
DE84016611 
DE84015559 
DE84016550 
DE84016369 
DE84016092 
DE84015852 
DE84016947 
DE84015608 
DE84015667 


DE84015131 


Distribution 
Category 
MN -92b 
MN -95 
STD -95f 
MN -95 
MN -11 
STD -61 
MN -92 
MN -98B 
MN -98B 
MN -98E 
MN -98 
MN -98 
MN -98E 
MN -98C 
MN -98C 
MN -98C 
MN -98 
MN -92 
STD -70A 
STD -70B 


STD -98B 
STD -98B 


MN -20a 
MN -34D 
MN -34 
MN -4 
MN -34C 
MN -34D 
MN -34A 
MN -34A 
MN -34 
MN -34D 
MN -34C 
MN -25 
MN -4 
MN -4 
MN -80 
MN -90a 
MN -34B 
MN -34A 
MN -4 
MN -48 
MN -48 
MN -25 
MN -48 
MN -48 


MN -34D 
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Availability 
Source 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 


NTIS, PC A02/MF A0O1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A05/MF AOI; 1 (GPO Dep.) 


NTIS, PC A04/MF A01; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A08/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF A01; 1 (GPO Dep.) 
NTIS, PC A20/MF AOI; 1 (GPO Dep.) 
NTIS, PC A10/MF AOI; 1 (GPO Dep.) 
NTIS, PC A05/MF AOI; 1 (GPO Dep.) 


NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A07/MF AOI; 1 (GPO Dep.) 


NTIS, PC A07/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A14/MF AOI; 1 (GPO Dep.) 
NTIS, PC All/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A13/MF AOI; 1 (GPO Dep.) 


NTIS, PC A04/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 


NTIS, PC A04/MF A01; 1 (GPO Dep.) 
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DE84016257 
DE84016256 


DE84016610 
DE84015963 
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DE84016107 
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T184920549 
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TI84920486 
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1184920537 
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9:43222 
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9:43372 
9:43373 
9:43374 
9:43375 
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Availability File Abstract 
Source Number Number 


Research Reports Center, Box 50490, Palo Alto, CA 94303 T184920540 9:43250 


NTIS, PC A06/MF A01; 1 - EPRI (GPO Dep.) DE84016443 9:44582 


217/ 84/ 276 
FSGTR-NC- 


92 
FTD-ID(RS)T- 
0096-83 
0346-83 
1010-83 
1182-83 
1334-83 
1392-83 
FWS/OBS- 
82/ 66 
83/ 17 
83/ 31 
GA-A- 
17623 
17625 
GCA-TR- 
83-56-G 
GKSS- 
83/ E/ 63 
83/ E/ 65 
83/ E/ 66 
83/ E/ 68 
84/ E/ 2 
84/ E/4 
GPO- 
17-460 
27-618 
96-481 
GRS- 
403 
GRS-A- 
848 
868 
882 
GRS-F- 


See DOE/ID/12079-115 
See DOE/OR/21400-T35 
NTIS, PC A20/MF A01; 1 (GPO Dep.) 


NTIS (US Sales Only), PC A08/MF AO! 
NTIS (US Sales Only), PC A0S/MF A01 


See DOE/ET/10282-T1 


NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02; 3 (GPO Dep.) 


NTIS, PC A02/MF A01 (GPO Dep.) 


See N-83-34311 
See N-84-14262 


NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
See PB-84-189315 


See N-83-34312 
See N-84-13549 
See N-84-15021 
See N-84-18029 
See N-84-19118 
See N-84-16646 


NTIS, PC A06/MF A01 
NTIS, PC A09/MF A01 - GPO* $5.50 
NTIS, PC A05/MF AOI; 1 


NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


See PB-84-179118 


NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 


NTIS (US Sales Only), PC A02/MF AOI; 


See N-84-21439 
See N-84-17409 
See N-83-29413 


NTIS (US Sales Only), PC A06/MF AO1 


See BMI-1983-020 
See BMI-1983-023 
See BMI-1984-028 


NTIS (US Sales Only), PC A0S/MF AO! 
NTIS (US Sales Only), PC AOS/MF AOI 
NTIS (US Sales Only), PC A0S/MF AO! 
NTIS (US Sales Only), PC Al1/MF AOI 


NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A06/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 


DE84016612 
DE84014887 


DE84016401 


DE84703026 


DE84703027 
DE84016916 


DE84703017 
DE84702985 
DE84703018 


DE84016721 
DE84016720 
DE84015851 


DE84015318 


DE84016724 
DE84702987 


DE84009031 


1184901687 
1184901374 
T184901638 


DE84016165 
DE84015973 


DE84751608 
DE84751607 
DE84751609 
DE84751606 
DE84751795 
DE84752153 


DE84750590 


DE84751621 
DE84751623 
DE84751828 


DE84752098 
DE84751620 
DE84751789 
DE84751611 


DE84751604 
DE84751802. 
DE84751617 
DE84751616 
DE84751781. 
DE84751779 
DE84751780 


9:43179 
9:43700 
9:43150 


9:42961 
9:42962 


9:42566 


9:44343 
9:43302 
9:44219 


9:44292 
9:44293 
9:44344 


9:44294 


9:44185 
9:44937 


9:44295 
9:43329 
9:43062 
9:43177 


9:44234 
9:44188 
9:44824 
9:44269 
9:43953 
9:43100 


9:44721 
9:44549 
9:44535 


9:45161 
9:42940 


9:42663 


9:43842 
9:43379 
9:42929 
9:43380 
9:43381 
9:43719 


9:43595 
9:43810 
9:43559 


9:43720 


9:43354 
9:43287 
9:43356 


9:43382 
9:43233 
9:44345 
9:45116 


9:44324 
9:45075 
9:45082 
9:45066 
9:44266 
9:45141 
9:45044 
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Report 
Number 


84-8-Prepr. 
84-9(prepr.) 
84-10(prepr.) 
84-11-Prepr. 
84-12-Prepr. 
84-13-Prepr. 
84-14-Prepr. 
84-15-Prepr. 
84-16-Prepr. 
84-17(Prepr.) 
HDC- 


67-83 


2832-PRE/ 383 
IOS-Rep- 

174 

175 
IPF- 

83-4 
IRNE- 

149-1981 

150-1981 
IS-M- 

501 


230 
1066 
1133 
1150 
ISPO- 
223 
JINR- 
1-83-662 
5-83-756 


Availability 
Source 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 


See AD-A-140662/8 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A0O1; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A07/MF A01; 1 (GPO Dep.) 
See NUREG/CR-3708 

NTIS (US Sales Only), PC A04/MF A01 
See SAND-84-0158C 

NTIS (US Sales Only), PC Al1/MF A0i 


C; IEA Coal Research, London, England 
NTIS (US Sales Only), PC A04/MF AOI 


International Energy Agency Coal Research, London, 


England 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS (US Sales Only), PC A02/MF A01 


NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A07/MF AOI 


NTIS (US Sales Only), PC A02/MF AO 
NTIS (US Sales Only), PC A04/MF AO1 
NTIS (US Sales Only), PC A06/MF AO1 
NTIS (US Sales Only), PC A07/MF AO01 
NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF AO01 
NTIS (US Sales Only), PC A08/MF AOI 
NTIS (US Sales Only), PC A0S/MF A01 
NTIS (US Sales Only), PC A02/MF AO 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A07/MF AO1 
NTIS (US Sales Only), PC Al8/MF AO1 


See N-83-35526 


NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A04/MF A01 


NTIS (US Sales Only), PC A0S/MF AO 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 


NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A0O1; 1 (GPO Dep.) 
NTIS, PC A02/MF A0O1; 1 (GPO Dep.) 


NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
NTIS, PC All/MF A01 (GPO Dep.) 
NTIS, PC A06/MF AOI; 1 

NTIS, PC A06/MF A01; 1 (GPO Dep.) 


See LA-10068-MS 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO! 


DE84751782 
DE84751619 
DE84751624 
DE84751787 
DE84751813 
DE84751822 
DE84751788 
DE84751825 
DE84751823 
DE84752097 


DE84013940 


DE84016524 
DE84016625 
DE84016623 
DE84011481 
DE84016627 
DE84016628 
DE84016626 
DE84016523 
DE84013350 


DE84016767 
1184016614 

DE84751618 
DE84015716 


DE84780539 


DE84901291 


DE84015191 
DE84703003 


DE84751799 
DE84751615 


DE84780386 
DE84780379 
DE84780380 
DE84780381 
DE84780544 
DE84780546 
DE84780382 
DE84780384 
DE84780383 
DE84780387 
DE84780545 
DE84780512 
DE84780511 


DE84703028 
DE84703029 


DE84751815 


DE84702989 
DE84702986 


DE84016360 
DE84003529 
DE84016652 


DE84016919 
DE84015893 
DE84015259 
DE84016034 


DE84016050 


DE84703015 
DE84703012 


REREE i; 


SEEEEEEESE 
geeEE 


9:44346 


9:43385 
9:44035 


9:44662 
9:42922 
9:42991 
9:42923 
9:42947 
9:42948 
9:42992 
9:44527 
9:42924 
9:44663 
9:42944 
9:44678 
9:44928 


9:44462 


9:42964 
9:42965 


9:45162 


9:43326 
9:43303 


9:44220 
9:44036 
9:42657 


9:43907 
9:44929 
9:44037 
9:45104 


9:43028 


9:44368 
9:44369 





Report 
Number 


10-83-653 
10-83-659 
10-83-773 
10-83-848 
11-83-830 
13-83-162 
13-83-681 
13-83-748 
13-83-757 
D-2,4-83-179 
E-16-83-513 
R-9-83-784 
R-10-83-759 
R-11-83-871 

L- 
5030-562-VOL-1 
5030-562-VOL-2 
9950-789 


83-60-Vol.2 
83-63 
83-73 
83-78 


Juel- 


1829 
1875 
1878 
1880 
1881 
1883 
1886 


. 1900 
Juel-Spez- 


236 
239 
240 
241 
242 
245 


K/OA- 


5684 
5700-Pt.1 


778 


Availability 

Source 

NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A01i 
NTIS (US Sales Only), PC A02/MF A0i 
NTIS (US Sales Only), PC A02/MF AO! 
NTIS (US Sales Only), PC A02/MF AO! 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AOl 
NTIS (US Sales Only), PC A22/MF AO1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AO 
NTIS (US Sales Only), PC A02/MF AOl 
NTIS (US Sales Oniy), PC A02/MF AOI 


See N-83-33340 
See N-83-33341 
See N-83-33317 
See N-83-33335 
See N-83-33336 
See N-83-33333 
See N-83-33326 
See N-83-33338 
See N-83-35502 


See N-84-16791 
See N-83-35064 
See N-84-16642 
See N-84-16640 
See N-84-16641 
See N-84-16643 
See N-84-16644 
See N-84-22380 


NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A0S/MF A01 
NTIS (US Sales Only), PC A07/MF AO1 
NTIS (US Sales Only), PC A08/MF AOI 
NTIS (US Sales Only), PC A08/MF AOI 
NTIS (US Sales Only), PC A07/MF AOI 
NTIS (US Sales Only), PC A06/MF A01 
NTIS (US Sales Only), PC A02/MF AOI; 


NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A0S5/MF A01 
NTIS (US Sales Only), PC All/MF A01 
NTIS (US Sales Only), PC A06/MF AO1 
NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A03/MF AOI; 1 


NTIS, PC A21/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A0S/MF AO01 
NTIS (US Sales Only), PC A02/MF AO01 
NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A04/MF AOI 
NTIS (US Sales Only), PC A06/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A06/MF AO1 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A12/MF AO01 
NTIS (US Sales Only), PC A04/MF AOI 
NTIS (US Sales Only), PC A0S/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A23/MF AO01 
NTIS (US Sales Only), PC A04/MF AO! 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF AO01 
NTIS (US Sales Only), PC A05/MF AO01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A03/MF AO! 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A03/MF AO01 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A0S/MF AO}; 1 


DE84751811 
DE84751631 
DE84751629 
DE84751791 
DE84751814 
DE84751790 
DE84751798 
DE84752151 


DE84751818 
DE84751794 
DE84751816 
DE84751954 
DE84751953 
DE84752150 


DE84015863 
DE84016444 


DE84016196 
DE84016851 


DE84751627 
DE84751613 
DE84751821 
DE84751820 
DE84751628 
DE84751601 
DE84751812 
DE84751612 
DE84751800 
DE84751810 
DE84751796 
DE84751603 
DE84751808 
DE84751600 
DE84751826 
DE84751626 
DE84751602 
DE84751809 
DE84751630 
DE84751786 
DE84751605 
DE84751797 
DE84752105 
DE84752099 
DE84751625 
DE84752100 
DE84752152 
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9:43077 
9:43587 
9:43722 
9:43094 
9:43138 
9:43137 
9:43973 
9:43588 


9:45120 
9:42599 
9:43594 
9:43174 
9:43175 
9:43128 
9:43176 
9:44237 


9:45163 
9:43388 
9:44038 
9:43845 
9:44021 
9:43389 
9:43390 
9:43070 


9:43025 
9:42941 
9:43391 
9:45068 
9:44325 
9:43085 


9:43526 
9:43026 


9:44022 
9:44261 


9:42925 
9:44076 
9:45273 
9:45274 
9:43392 
9:43393 
9:44930 
9:43846 
9:43847 
9:44517 
9:43394 
9:44518 
9:45064 
9:43395 
9:43396 
9:43027 
9:44519 
9:43334 
9:42942 
9:44459 
9:44023 
9:44199 
9:44991 
9:43335 
9:45056 
9:44140 
9:44200 
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Report Availability istributic Abstract 
Number Source Number 


NTIS (US Sales Only), PC A03/MF A01 9:43079 


See N-83-34277 
See N-84-17575 
See N-84-18044 
See N-84-16977 
See N-84-21485 
See N-84-22396 


9:43313 
9:44190 
9:45109 
9:45052 
9:45110 
9:45009 


9701-M-Rev.1 NTIS, PC A03/MF AOI; 1 (GPO Dep.) DE84017077 9:45285 
9759-MS NTIS, PC A03/MF A01 (GPO Dep.) DE84016982 9:44232 
9928-MS NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84016978 9:45090 
9940-MS NTIS, PC A02/MF A01 (GPO Dep.) DE84017080 9:44233 
10028-MS NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84017079 9:44141 
10040-MS NTIS, PC A03/MF AOI; 1 (GPO Dep.) DE84017085 9:44077 
10068-MS NTIS, PC A04/MF AOI; 1 (GPO Dep.) DE84016050 9:43028 
10136-MS NTIS, PC A04/MF A01; 1 (GPO Dep.) DE84017078 9:44315 
10162-PR NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84015983 9:43063 
LA-tr- 
84-24 NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84015891 9:43964 
84-28 NTIS, PC A02/MF A01 (GPO Dep.) DE84015886 9:43060 
LA-UR- 
83-2372 NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE84015527 9:43397 
84-607 NTIS, PC A02/MF A0i (GPO Dep.) DE84007484 9:45286 
84-1314 NTIS, PC A03/MF A01 (GPO Dep.) DE84011418 9:44460 
84-2074 NTIS, PC A02/MF A01 (GPO Dep.) DE84015493 9:45246 
84-2115 NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84015491 9:44142 
84-2130 NTIS, PC A02/MF A0O1; 1 (GPO Dep.) DE84015490 9:44992 
NTIS, PC A02/MF A0i (GPO Dep.) DE84015429 9:43811 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84015427 9:43470 
NTIS, PC A02/MF A01 (GPO Dep.) DE84015425 9:45023 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84015516 9:44993 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84015525 9:45091 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84015526 9:43848 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84015533 9:45030 
NTIS, PC A02/MF AOi (GPO Dep.) DE84015535 9:44262 


NTIS, PC A05/MF A01; 1 (GPO Dep.) DE84015968 9:43908 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE84015994 9:44482 

NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84015996 9:44520 

NTIS, PC A04/MF A01; 1 (GPO Dep.) DE84016804 9:44634 
17413-Rev. NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84016005 9:45302 
17483 NTIS, PC A02/MF A01i (GPO Dep.) DE84016883 9:44433 
17594 NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84015965 9:44483 
17597 NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE84015997 9:44484 
17599 NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84015746 9:44485 
17600 NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84015949 9:44486 
17601 NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84016053 9:44487 
17697 NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84016051 9:43312 
17797 NTIS, PC A03/MF AO1 (GPO Dep.) DE84016901 9:44081 
17836 NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84016052 9:45092 
17846 NTIS, PC A02/MF AO1 (GPO Dep.) DE84015961 9:43621 
17898 NTIS, PC A02/MF A0O1; 1 (GPO Dep.) DE84016006 9:43622 
17929 NTIS, PC A02/MF A0Ol; 1 (GPO Dep.) DE84016007 9:43623 
17936 NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84014603 9:45093 
17973 NTIS, PC A03/MF AOI; 1 (GPO Dep.) DE84014584 9:43527 
17979 NTIS, PC A15/MF A0O1; 1 (GPO Dep.) DE84016900 9:43075 
17985 NTIS, PC A02/MF AO1; 1 (GPO Dep.) DE84016009 9:44326 
18022 NTIS, PC A02/MF A0i (GPO Dep.) DE84016882 9:45155 
18028 NTIS, PC A04/MF A0O1; 1 (GPO Dep.) DE84015966 9:44327 
18042 NTIS, PC-A02/MF A01; 1 (GPO Dep.) DE84016004 9:45077 
18045 NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84016060 9:43970 
18050 NTIS, PC A02/MF AO; 1 (GPO Dep.) DE84015970 9:45008 
18065 NTIS, PC A02/MF A0O1; 1 (GPO Dep.) DE84015995 9:43624 
18073 NTIS, PC A02/MF AO1 (GPO Dep.) DE84016055 9:44765 
18082 NTIS, PC A05/MF A01 (GPO Dep.) DE84016892 9:44931 
18108 NTIS, PC A02/MF A01 (GPO Dep.) DE84016056 9:43971 
18119 NTIS, PC A02/MF A0O1 (GPO Dep.) DE84016057 9:43972 
18134 NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84016949 9:44201 
18185 NTIS, PC A04/MF A01; 1 (GPO Dep.) DE84016890 9:44932 


LC- 
82-600244 See N-83-34390 9:43537 
MDC-E- 
2805 NTIS, PC A06/MF A01; 1 (GPO Dep.) DE84015909 9:45164 
3174 NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84017061 9:43909 
nari — NTIS, PC A02/MF AOi (GPO Dep.) DE84016939 9:44221 
1983-V-7 NTIS (US Sales Only), PC A02/MF A01 DE84751783 9:44316 
1984-V-10 NTIS (US Sales Only), PC A03/MF A0l DE84751956 9:45094 
MPI-PAE/Exp.EL.- 
125 NTIS (US Sales Only), PC A06/MF A0Ol DE84751610 9:44379 
127 NTIS (US Sales Only), PC A02/MF A01 DE84751824 9:44380 
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NTIS (US Sales Only), PC A03/MF AOI 9:44461 
4 NTIS (US Sales Only), PC A04/MF A01 9:44488 
16 NTIS (US Sales Only), PC A04/MF AOI 9:44489 


83-28037 NTIS, PC A09/MF A0O1 9:44202 
83-28072 NTIS, PC A07/MF AO1 9:45165 
83-28185 Univ. Microfilms Order No. DA8225952 9:43849 
83-28405 NTIS, PC A08/MF A01 

83-28460 NTIS, PC A05/MF A01 

83-29222 NTIS, PC Al2/MF AOl 

83-29225 NTIS, PC Al2/MF A0Ol 

83-29228 NTIS, PC A12/MF AOl1 

83-29229 NTIS, PC A12/MF AO! 

83-29230 NTIS, PC Al2/MF AOli 

83-29231 NTIS, PC A1l2/MF A0Ol 

83-29232 NTIS, PC A12/MF AOl1 

83-29233 NTIS, PC Al2/MF AOl 

$3-29311 NTIS, PC A02/MF AOl1 

83-29393 NTIS, PC A04/MF AOl 

83-29413 US Capitol, House Document Room, Washington, DC 
83-29647 NTIS, PC Al2/MF A011 

83-30430 NTIS, PC A04/MF AO1 

83-30516 NTIS, PC A05/MF AOl1 

83-30543 British Library Lending Div., Boston Spa, England 
83-30550 NTIS, PC A02/MF AO1 

83-30551 NTIS, PC A10/MF AO0l 

83-30588 British Library Lending Div., Boston Spa, England 
83-30616 NTIS, PC A03/MF AOl 

83-30662 NTIS, PC A04/MF AOl1 

83-30981 NTIS, PC A10/MF AO1 

83-31665 NTIS, PC A19/MF AO1 

83-31666 NTIS, PC A19/MF AO1 

83-31667 NTIS, PC A19/MF AOl1 

83-31699 NTIS, PC A19/MF AO1 

83-32484 NTIS, PC A13/MF AO1 

83-32842 NTIS, PC A03/MF A01 

83-32870 NTIS, PC A03/MF AO1 

83-32871 NTIS, PC A03/MF AO1 

$3-32872 NTIS, PC A03/MF AO1 

83-33102 NTIS, PC A04/MF AOI 

83-33103 NTIS, PC A02/MF AO1 

$3-33105 NTIS, PC A05/MF A0O1 

83-33168 NTIS, PC A02/MF AO1 

83-33259 NTIS, PC A09/MF AO1 

83-33310 NTIS, PC A02 

83-33317 NTIS, PC A05/MF AO1 

83-33326 NTIS, PC A04/MF AO1 

83-33333 NTIS, PC A05/MF AOI 

83-33334 NTIS, PC A04/MF AO1 

83-33335 NTIS, PC A03/MF AO1 

83-33336 NTIS, PC A02/MF AOI 

83-33338 NTIS, PC A03/MF AO1 

83-33340 NTIS, PC A08/MF AO1 

83-33341 NTIS, PC A99/MF AOI 

83-33343 NTIS, PC A09/MF AO1 

83-33381 NTIS MF AOl 

83-33382 NTIS MF AOl1 

83-33383 NTIS MF A0O1 

83-33384 NTIS MF AOl 

83-33394 NTIS, PC A06/MF A0O1 

83-33659 NTIS, PC A08/MF AO1 

83-33749 NTIS, PC A02/MF AOI 

83-33750 NTIS, PC A05/MF AOI 

83-33804 NTIS, PC A02/MF A011 

83-33826 NTIS, PC A03/MF A0O1 

83-33939 NTIS, PC A13/MF AOl1 

83-33940 NTIS, PC A09/MF AO1 

83-33941 NTIS, PC A04/MF AO1 9:43472 
83-33982 NTIS, PC A03/MF AO1 9:44094 
83-34013 Defeace Research Information Centre, Orpington, England 9:43398 
83-34046 NTIS, PC A05/MF AO1 9:43952 
83-34221 US Patent and Trademark Office, Washington, DC 9:44222 
83-34226 NTIS, PC A02/MF AOl 9:44205 
83-34277 NTIS, PC A03/MF AO1 9:43313 
83-34308 NTIS, PC A03/MF A01 9:44184 
83-34311 NTIS, PC A03/MF A0O1 9:44185 
83-34312 NTIS, PC A02/MF AOI 9:44234 
83-34326 NTIS, PC A03/MF A0O1 9:44125 
83-34350 NTIS, PC A05/MF AO1 9:43121 
83-34358 NTIS, PC A16/MF A0O1 9:43270 
83-34362 NTIS, PC A1l6/MF AOl 9:43271 
83-34390 NTIS, PC A04/MF A01 


9:43537 
83-34450 NTIS, PC Al1/MF A0l 9:43122 


9:43471 
9:43587 
9:43137 
9:43138 
9:43497 
9:43722 
9:43094 
9:43973 
9:43076 
9:43077 
9:43194 
9:44490 
9:44491 
9:44492 
9:44536 
9:44892 
9:43095 
9:43573 
9:44893 
9:44766 
9:44767 
9:43535 
9:43536 
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NTIS, PC A03/MF A01 

NTIS, PC A05/MF A0O1 

NTIS, PC A10/MF AOl 

NTIS, PC A04/MF AO1 

NTIS, PC A08/MF AO1 

NTIS, PC A06/MF A0i 

NTIS, PC A05/MF A0O1 

NTIS, PC A02/MF AO1 

NTIS, PC A02/MF A0i 

NTIS, PC A03/MF AOl1 

NTIS, PC A05/MF AOi 

NTIS, PC A03/MF AOi 

NTIS, PC A0S/MF A011 

NTIS, PC A02/MF A01 

NTIS, PC A04/MF AO1 

NTIS, PC A06/MF A01 

NTIS, PC A1l0/MF AOl1 

NTIS, PC A05/MF A01 

NTIS, PC A04/MF AO1 

NTIS, PC A02/MF AO1 

NTIS, PC A02/MF AO1 

NTIS, PC A99/MF AOI 

NTIS, PC A99/MF AO1 

NTIS, PC A99/MF AO1 

NTIS, PC A05/MF AOi 

NTIS, PC A06/MF AO1 

NTIS, PC A02/MF AOl 

NTIS, PC Al2/MF AOl 

NTIS, PC A05/MF A01 
83-35526 NTIS, PC A02/MF AOi 
83-35542 Massachusetts Inst. of Tech., Cambridge 
83-35543 NTIS, PC A03/MF AO1 
83-35544 NTIS, PC A03/MF AO1 
83-35558 NTIS, PC A03/MF AO1 
83-35652 NTIS, PC A02/MF AO1 
83-35686 NTIS, PC A07/MF A0O1 
83-35743 NTIS, PC A99/MF A011 
83-35759 NTIS, PC A99/MF A01 
83-35761 NTIS, PC A99/MF A01 
83-35765 NTIS, PC 4.99/MF A011 
83-35771 NTIS, PC A99/MF AOl1 
83-35774 NTIS, PC A99/MF AOl1 
83-35777 NTIS, PC A99/MF AO1 
83-35787 NTIS, PC A05/MF A011 
83-35852 NTIS, PC A08/MF A011 
83-35853 NTIS, PC A08/MF AOl 
83-35855 NTIS, PC A08/MF A0O1 
83-35856 NTIS, PC A08/MF AO1 
83-35956 NTIS, PC A03/MF AO1 
83-35957 NTIS, PC A04/MF AO1 
83-35974 NTIS, PC A02/MF AOl1 
83-35975 NTIS, PC A02/MF AO1 
83-35983 NTIS, PC A03/MF AO1 
83-35984 NTIS, PC A03/MF AO 
83-35985 NTIS, PC A02/MF AO1 
83-35989 NTIS, PC A03/MF AO1 
83-35990 NTIS, PC A03/MF A01 
83-36098 NTIS, PC A08/MF AOl1 
83-36276 NTIS, PC A02/MF AO1 
83-36308 NTIS, PC A09/MF AO 
83-36500 NTIS, PC A02/MF A011 : 
83-36547 NTIS, PC A10/MF A011 9:43589 
83-36548 NTIS, PC Al0/MF AOl 9:43125 
83-36549 NTIS, PC A02/MF A011 9:43209 
83-36568 NTIS, PC A03/MF AOl1 9:44901 
83-36630 NTIS, PC A04/MF AOl1 9:44589 
83-36860 NTIS, PC A02/MF AOi 9:44936 
83-36952 NTIS, PC A05/MF A011 9:43812 
83-37036 NTIS, PC A03/MF A011 9:44786 
83-37044 NTIS, PC A03/MF A0Oil 9:44787 
83-37045 NTIS, PC A07/MF AOl 9:44788 
84-12164 NTIS, PC A03/MF A011 9:43702 
84-12225 NTIS, PC A08/MF AOl 9:43071 
84-12227 NTIS, PC A03/MF AOl1 9:43756 
84-12230 NTIS, PC Al0/MF AOl 9:43473 
84-12231 NTIS, PC A10/MF AOl 9:43474 
84-12232 NTIS, PC A10/MF AOl 9:43475 
84-12233 NTIS, PC A10/MF AOl 9:43126 
84-12235 NTIS, PC A10/MF AOl 9:43476 
84-12236 NTIS, PC Al0/MF A011 9:43477 
84-12237 NTIS, PC A10/MF AOl 9:43478 
84-12238 NTIS, PC A10/MF AO1 9:43479 
84-12239 NTIS, PC Al10/MF AOl 9:43480 
84-12241 NTIS, PC A10/MF AOl 9:43468 
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NTIS, PC A10/MF AOl 9:43481 
NTIS, PC A10/MF AOl1 9:43482 
NTIS, PC A10/MF AOl1 9:43483 
NTIS, PC A10/MF AOl1 9:43499 
NTIS, PC A10/MF AO1 9:43484 
NTIS, PC A04/MF AO1 9:43803 
NTIS, PC A15/MF AO0i 9:43804 
NTIS, PC A16/MF A0Ol 9:43805 
NTIS, PC A02/MF AO1 9:44186 
NTIS, PC A99/MF AOl1 9:44789 
NTIS, PC A99/MF AO1 9:44790 
NTIS, PC A99/MF AOI 9:44791 
NTIS, PC A99/MF A0Ol 9:44792 
NTIS, PC A99/MF AO1 9:44793 
NTIS, PC A99/MF AO1 9:44794 
NTIS, PC A99/MF AOi 9:44795 
NTIS, PC A99/MF AO1 9:44796 
NTIS, PC A99/MF AO1 9:44797 
NTIS, PC A99/MF AO1 9:44798 
NTIS, PC A99/MF AOl1 9:44799 
NTIS, PC A99/MF AO1 9:44800 
NTIS, PC A99/MF AO1 9:44801 
NTIS, PC A99/MF AO1 9:44802 
NTIS, PC A99/MF AO1 9:44803 
NTIS, PC A99/MF AO1 9:44804 
NTIS, PC A99/MF AO1 9:44805 
NTIS, PC A99/MF AO1 9:44806 
NTIS, PC A99/MF AO1 9:44807 
NTIS, PC A99/MF AO1 ; ; 9:44808 
NTIS, PC A99/MF AO1 9:44809 
NTIS, PC A99/MF AO1 9:44810 
NTIS, PC A99/MF AO1 9:44811 
NTIS, PC A99/MF AO1 9:44812 
NTIS, PC A99/MF AO1 9:44813 
NTIS, PC A99/MF AO1 9:44814 
NTIS, PC A99/MF AO1 9:44815 
NTIS, PC A99/MF AOI 9:44816 
NTIS, PC A99/MF AOi 9:44817 
NTIS, PC A99/MF A011 9:44818 
NTIS, PC A99/MF AO1 9:44819 
NTIS, PC A03/MF AO1 9:44187 
NTIS, PC A02/MF AOi 9:44188 
NTIS, PC A04/MF AO1 9:44820 
Univ. Microfilms Order No. DA8311920 9:44821 
NTIS, PC A02/MF AO1 9:44822 
NTIS, PC A03/MF AO1 9:44937 
NTIS, PC A02/MF A01 9:43772 
Univ. Microfilms Order No. DA8317117 9:44823 
NTIS, PC A02/MF AO1 9:44824 
NTIS, PC A10/MF AOl 9:43912 
NTIS, PC A10/MF AO1 9:43851 
NTIS, PC A19/MF AO1 9:44144 
NTIS, PC A19/MF AO1 9:44145 
NTIS, PC A19/MF AO1 9:44146 
NTIS, PC A19/MF AOl1 9:44147 
NTIS, PC A19/MF AO1 9:44148 
NTIS, PC Al9/MF AO1 9:44149 
NTIS, PC A19/MF AO1 9:44150 
NTIS, PC A19/MF AO1 9:44151 
NTIS, PC A19/MF AO1 9:44152 
NTIS, PC A19/MF AOl1 9:44153 
NTIS, PC A19/MF AO1 9:44154 
NTIS, PC A19/MF AO1 9:44155 
NTIS, PC A19/MF AOl 9:44156 
NTIS, PC A19/MF A0O1 9:44157 
NTIS, PC A19/MF AO1 9:44158 
NTIS, PC Al9/MF AO1 9:44159 
NTIS, PC A19/MF A0Ol 9:44160 
NTIS, PC A19/MF AO1 9:44161 
NTIS, PC A19/MF AO1 9:44162 
NTIS, PC A19/MF AO1 9:44163 
NTIS, PC A19/MF AO1 9:44164 
NTIS, PC A19/MF A0O1 9:44165 
NTIS, PC A19/MF AO1 9:44166 
NTIS, PC A19/MF AO1 9:44167 
NTIS, PC Ai9/MF AOl1 9:44168 
NTIS, PC A19/MF AO1 9:44169 
NTIS, PC A15/MF AO1 9:44095 
NTIS, PC A15/MF A0O1 9:44096 
NTIS, PC A15/MF AO1 9:44097 
NTIS, PC A15/MF AOl 9:44098 
NTIS, PC A15/MF AO1 9:44099 
NTIS, PC A15/MF AOl 
NTIS, PC A15/MF AO1 
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84-15446 NTIS, PC A15/MF A0Ol 

84-15449 NTIS, PC A23/MF AO1 

84-15450 NTIS, PC A23/MF AOi 

84-15473 NTIS, PC A15/MF AOl 

84-15478 NTIS, PC A15/MF AO1 

NTIS, PC A13/MF AOl 9:44206 

NTIS, PC Al4/MF AO1 9:44207 

NTIS, PC Al4/MF AOl1 9:44208 

NTIS, PC Al4/MF AOI 9:44209 

NTIS, PC A14/MF A011 9:44210 

NTIS, PC A15/MF AO1 9:43272 

NTIS, PC A15/MF AOl1 9:43273 

NTIS, PC A15/MF A0Ol1 9:44211 

NTIS, PC A02/MF AOl1 9:44170 

NTIS, PC A03/MF AO1 9:43773 

NTIS, PC A04/MF AO1 9:43487 

NTIS, PC A03/MF AO1 9:43098 

NTIS, PC A02/MF A0O1 9:44825 

NTIS, PC A03/MF A01 9:44902 

NTIS, PC A02/MF A0Ol1 9:45143 

NTIS, PC A02/MF AO1 9:44212 

NTIS, PC A02/MF AO1 9:45166 

NTIS, PC A10/MF A011 9:45144 

NTIS, PC A99/MF AO1 9:44024 

NTIS, PC A99/MF A0O1 9:44025 

NTIS, PC A99/MF AOi1 9:44969 

NTIS, PC A99/MF A01 9:44434 

NTIS, PC A05/MF AOi 9:44903 

NTIS, PC A03/MF AO1 9:44826 

NTIS, PC A02/MF AO1 9:44827 

NTIS, PC A02/MF A011 9:44828 

NTIS, PC A02/MF A0O1 9:43806 

NTIS, PC A02/MF AOl 9:43127 

NTIS, PC A02/MF A0i 9:44128 

NTIS, PC A08/MF A01 9:44970 

NTIS, PC A03/MF A011 9:43774 

NTIS, PC A04/MF AOi 9:44171 

NTIS, PC A03/MF AOl1 9:44904 

NTIS, PC A02/MF A0O1 9:44189 

NTIS, PC A1l7/MF AOl1 9:45303 

NTIS, PC A02/MF AOl 9:43099 

NTIS, PC A03/MF AO1 9:43174 

NTIS, PC A08/MF A0O1 9:43175 

NTIS, PC A03/MF A0O1 9:43594 

NTIS, PC A06/MF A0O1 9:43128 

NTIS, PC A03/MF AO1 9:43176 

NTIS, PC A19/MF A0O1 9:43590 

NTIS, PC A02/MF AOl 9:43100 

84-16652 NTIS, PC A05/MF A0O1 9:43724 

84-16663 NTIS, PC A02/MF A0O1 9:44905 

84-16698 NTIS, PC A02/MF A0O1 9:44906 

84-16791 NTIS, PC A03/MF A0O1 9:45120 

84-16954 NTIS, PC A06/MF AO1 9:45105 

84-16955 NTIS, PC A06/MF A011 9:45106 

84-16956 NTIS, PC A06/MF A0O1 9:45107 

84-16957 NTIS, PC A06/MF A0O1 9:45108 

84-16977 NTIS, PC A02/MF AOi 9:45052 

84-16984 NTIS, PC A06/MF A0O1 9:44129 

84-16991 NTIS, PC A02/MF A01 9:45167 

84-17077 NTIS, PC A03/MF AO1 9:44829 

84-17079 NTIS, PC A02/MF AO1 9:44830 

84-17080 NTIS, PC A02/MF A01 9:44831 

84-17086 NTIS, PC A03/MF AO1 9:44832 

84-17089 NTIS, PC A02/MF AO1 9:44833 

84-17102 NTIS, PC A03/MF A0O1 9:44834 

84-17103 NTIS, PC A02/MF AO1 9:44835 

84-17105 NTIS, PC A02/MF A01 9:44836 

84-17109 NTIS, PC A03/MF AOl1 9:44837 

84-17110 NTIS, PC A07/MF A0Oi 9:44838 

84-17224 NTIS, PC A15/MF AO1 9:43101 

84-17225 NTIS, PC A15/MF A0l 9:43102 

84-17302 NTIS, PC A02/MF AOil 9:43787 

84-17353 NTIS, PC A02/MF A0i1 9:43852 

84-17409 Subcommittee on Transportation, Aviation, and Materials 9:43810 
(US Congress. House), Washington, DC 

84-17519 NTIS, PC A03/MF A0O1 9:44971 

84-17520 NTIS, PC A06/MF AOl1 9:44103 

84-17527 NTIS, PC A0S/MF A0Ol1 9:44172 

84-17529 NTIS, PC A03/MF A0O1 9:44938 

84-17560 NTIS, PC A03/MF AO1 9:43314 

84-17575 NTIS, PC A03/MF AO1 9:44190 

84-17576 NTIS, PC A03/MF AO1 9:44191 

84-17587 NTIS, PC A05/MF AOl 9:45121 


9:44968 
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84-17609 SVIC, Code 5804, Naval Research Lab., Washington, DC 9:43315 
20375 
84-17611 SVIC, Code 5804, Naval Research Lab., Washington, DC 9:43316 
20375 
84-17718 NTIS, PC A04/MF AOI 9:44907 
84-17720 NTIS, PC A04/MF A01 9:44908 
84-18026 NTIS, PC A02/MF A01 9:44939 
84-18029 NTIS, PC A02/MF AOl 9:44269 
84-18044 NTIS, PC A02/MF AOI 9:45109 
84-18067 NTIS, PC A02/MF AOl 9:43853 
84-18120 NTIS, PC A02/MF AOI 9:44839 
84-18123 NTIS, PC A03/MF A01 9:44840 
84-18132 NTIS, PC A03/MF A01 
84-18136 NTIS, PC A03/MF AO1 
84-18141 NTIS, PC A02/MF AO1 
84-18142 NTIS, PC A02/MF A01 
84-18147 NTIS, PC A03/MF A01 
84-18148 NTIS, PC A02/MF AO1 
84-18149 NTIS, PC A03/MF AOI 
84-18150 NTIS, PC A02/MF A01 
84-18151 NTIS, PC A03/MF A01 
84-19096 NTIS, PC A04/MF A01 
84-19097 NTIS, PC A04/MF AOl1 
84-19098 NTIS, PC A04/MF AOi 
84-19099 NTIS, PC A04/MF AO1i 
84-19100 NTIS, PC A04/MF A0O1 
84-19118 NTIS, PC A02/MF AO1 
84-19187 NTIS, PC A04/MF A0O1 
84-19188 NTIS, PC A04/MF AO1 
84-19189 NTIS, PC A04/MF AO1 
84-19190 NTIS, PC A04/MF AOI 
84-19192 NTIS, PC A04/MF A01 
84-19195 NTIS, PC A03/MF A01 
84-19251 NTIS, PC A04/MF AO1 
84-19253 NTIS, PC A17/MF AO1 
84-19254 NTIS, PC A17/MF A01 
84-19255 NTIS, PC A17/MF A01 
84-19256 NTIS, PC A17/MF AOI 
84-19257 NTIS, PC A17/MF AO1 
84-19258 NTIS, PC A17/MF AO! 
84-19259 NTIS, PC A17/MF AO1 
84-19260 NTIS, PC A03/MF A01 
84-20404 NTIS, PC A02/MF A01 
84-20456 Univ. Microfilms Order No. DA8324723 
84-20457 NTIS, PC A13/MF AO1 
84-20468 NTIS, PC A02/MF AOI 
84-20540 NTIS, PC A14/MF AOI 
84-21045 NTIS, PC A06/MF AO1 
84-21439 Committee on Appropriations (US Senate), Washington, DC 
84-21447 NTIS, PC A04/MF AOI 
84-21449 Superintendent of Documents, U.S. Government Printing 
Office, Washington, DC 
84-21451 Superintendent of Documents, U.S. Government Printing 
Office, Washington, DC 20402 
84-21455 Superintendent of Documents, U.S. Government Printing 
Office, Washington, DC 20402 
84-21480 NTIS, PC A13/MF AO1 9:44871 
84-21485 NTIS, PC A03/MF A01 9:45110 
84-21486 NTIS, PC A02/MF A01 9:44910 
84-21487 NTIS, PC A02/MF AO1 9:44872 
84-21488 NTIS, PC A03/MF A01 9:44873 
84-21985 NTIS, PC A18/MF A0l1 9:44236 
84-22169 NTIS, PC A03/MF AOI 9:44692 
84-22219 NTIS, PC A17/MF AO1 9:43775 
84-22380 NTIS, PC A04/MF A01 9:44237 
84-22396 NTIS, PC A02/MF A01 9:45009 
84-22518 NTIS, PC A02/MF A01 9:44911 
84-22519 NTIS, PC A02/MF A01 9:44874 
NASA-CP- 
2287 See N-84-15327 9:44144 
NASA-CR- 
3732 See N-83-36500 9:44223 
3739 See N-83-36630 9:44589 
3757 See N-84-16984 9:44129 
3774 See N-84-16544 9:44189 
17534 See N-84-16489 9:44970 
165376 See N-83-30430 9:43801 
166020 See N-83-34350 9:43121 
166087 See N-83-36276 9:44143 
166463 See N-84-18136 9:44842 
166545 See N-84-17527 9:44172 
166546 See N-84-17519 9:44971 
167844 See DOE/NASA-0161-12 DE84015588 MN -90f 9:43584 
167868 See N-83-29393 9:43910 
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Report Availability 
Number Source 


167957 See N-83-28072 

168007 See N-83-33343 

168025 See N-83-34450 

168084 See N-83-34456 9:45287 
168140 See N-83-30662 

168180 See N-83-30551 9:44255 
168186 See N-83-34454 9:43096 
168209 See N-83-32842 9:43494 
168212 See N-83-35787 9:44235 
168230 See N-83-35497 9:43124 
168235 See N-84-15554 9:43773 
168242 See DOE/NBB-0064 DE84016391 9:43809 
168243-VOL-1 See N-84-12264 9:43804 
168243-VOL-2 See N-84-12265 9:43805 
168266 See N-84-12227 9:43756 
168277 See N-84-12225 9:43071 
168284 See N-84-15682 9:43098 
170556 See N-83-33750 9:44893 
170563 See N-83-33102 9:44204 
170572 See N-83-34497 9:44896 
170852 See N-83-33939 9:43535 
170853 See N-83-33940 9:43536 
170855 See N-83-34875 9:44771 
170869 See N-83-36548 9:43125 
170870 See N-83-36098 9:43097 
170941 See N-84-16112 9:44828 
172633 See N-83-33105 9:44965 
172789 See N-84-18067 9:43853 
172790 See N-84-18142 944844 
172847 See N-83-33168 9:43807 
172861 See N-83-36547 9:43589 
172956 See N-83-34493 9:44894 
172958 See N-83-33336 9:43094 
172961 See N-83-33335 9:43722 
172963 See N-83-33338 9:43973 
172964 See N-83-33334 9:43497 
172970 See N-83-33333 9:43138 
172975 See N-83-33326 9:43137 
172986 See N-83-33317 9:43587 
172990 See N-83-33340 9:43076 
172991 See N-83-33341 9:43077 
172997 See N-83-32871 9:43496 
172998 See N-83-32870 9:43495 
172999 See N-83-32872 9:43586 
173050 See N-83-35542 9:44755 
173059 See N-83-34046 9:43952 
173060 See N-83-34874 9:44770 
173064 See N-83-34564 9:44742 
173075 See N-83-35652 9:45288 
173076 See N-83-35974 9:44778 
173078 See N-83-35543 9:44897 
173102 See N-83-35064 9:42599 
173104 See N-83-35502 9:43588 
173146 See N-84-16663 9:44905 
173150 See N-84-17103 9:44835 
173157 See N-84-16645 9:43590 
173172 See N-84-16525 9:44904 
173183 See N-84-16954 9:45105 
173190 See N-84-16640 9:43174 
173191 See N-84-16641 9:43175 
173202 See N-84-16791 9:45120 
173203 See N-84-16644 9:43176 
173205 See N-84-16643 9:43128 
173212 See N-84-16642 9243594 
173222 See N-84-16619 9:45303 
173240 See N-84-17086 9:44832 
173257 See N-84-19096 9:43976 
173266 See N-84-16991 9:45167 
173268 See N-84-17080 9:44831 
173277 See N-84-18147 9:44845 
173283 See N-84-17576 9:44191 
173359 See N-84-19260 9:44864 
173474 See N-84-22380 9:44237 
174455 See N-83-37045 

174503 See N-84-15681 

174602 See N-84-12263 

174606 See N-84-13548 

174608 See N-84-14098 

175208 See N-84-17718 

175220 See N-84-21486 

175325 See N-84-15520 

175328 See N-84-15909 

175343 See N-84-17077 

175347 See N-84-17089 
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Source Number 


See N-84-17079 onli 
See N-84-17105 “aunt 
See N-84-16698 pape 
See N-84-17529 sane 
See N-84-17520 cain 
See N-84-18148 aaa 
See N-84-18120 cams 
See N-84-18026 9:44939 
See N-84-20468 9:44867 
See N-84-21447 caie 
See N-84-21480 9:44871 
See N-84-21045 saanne 


See N-84-19253 9.44857 
See N-84-17302 
See N-84-16639 
See N-84-16164 
See N-83-30616 
See N-84-15981 
See N-84-16166 
See N-84-15980 
See N-83-37044 
See N-84-16075 
See N-84-18141 
See N-83-35499 
See N-83-29311 
See N-83-30516 
See N-83-30550 
See N-83-34326 
See N-83-33103 
See N-83-35143 
See N-83-35144 
See N-83-35498 
See N-84-14519 
See N-84-16494 
See N-84-16380 
See N-84-17353 
See N-84-20404 
See N-84-14103 
See N-83-35957 
See N-83-35956 
See N-83-33826 
See N-83-34876 papi 
See N-83-33941 pan 
See N-83-34495 eau 
See N-84-21488 ones 
See N-83-35985 pe 
See N-83-34862 Gaten 
See N-83-35990 esta 
See N-83-35984 osu 
See N-83-34872 wm 
See N-83-35544 ca: 
See N-83-35989 ans 
See N-83-35975 ae 
See N-83-36568 scams 
See N-83-37036 aan 
See N-84-15958 caine 
See N-84-18149 ame 
See N-84-17102 sca 
See N-84-16107 onus 
See N-84-15941 aan 
See N-83-35318 nase 
See N-83-35983 santo 
See N-83-34277 ' aan 
See N-83-34226 ia 
oaeeee 9:45109 
See N-84-16977 oan 
See N-84-17560 9:43314 
See N-84-22169 ae 
See N-83-34496 oan 
See N-84-18123 pn 
See N-84-18150 aan 
See N-84-18132 aan 
See N-84-17109 nauet 
See N-84-18151 ae 
See N-84-19195 ; aan 
See N-84-22518 alae 
See N-84-21487 


9:44872 
See N-84-22519 9:44874 


9:43787 
9:43099 
9:43806 
9:43911 
9:45166 
9:43127 
9:44212 
9:44787 
9:44903 
9:44843 
9:43625 
9:44124 
9:43348 
9:43493 
9:44125 
9:44964 
9:44126 
9:44127 
9:43498 
9:43772 
9:43774 
9:44128 
9:43852 
9:43980 
9:44822 
9:44777 
9:44776 
9:44767 


See N-83-36549 9:43209 
See N-84-12164 


9:43702 
See N-84-17575 9:44190 
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Report Availability 
Number Source 


2271 See N-84-21485 
2288 See N-84-20457 


2305 See N-84-22396 
NATO/CCMS- 


138 British Library Lending Division, Boston Spa 
NCSU- 


243-043-0102 See N-83-34798 


2-81081 NTIS (US Sales Only), PC A03/MF A01 DE84750584 
NLH/IJ/B- 


2/ 82 NTIS (US Sales Only), PC A03/MF AOI; 1 DE84750585 


9:43086 


9:43725 
275-82 NTIS (US Sales Only), PC A03/MF AOI DE84750586 
NMERDI- 
2-72-4104 NTIS, PC A03/MF A01 - NMERDI, Univ. of New Mexico, DE84901446 
457 Washington SE, Suite M, Albuquerque, NM 87108 
4901728 NTIS, PC A04/MF A01; 1 - NMERDI Univ. of New DE84901728 
Mexico, 457 Washington SE, Albuquerque 87108 
NORDITA- 


252 NTIS (US Sales Only), PC A04/MF A0Oi DE84703058 


9:43726 
9:45304 


9:43538 


9:44875 
NP- 


22928 Chemical Research and Development Center, FMC Corp. 184901810 9:42601 
Princeton, NJ 
4750536 NTIS (US Sales Only), PC A02/MF AOI DE84750536 9:42769 
4750537 NTIS (US Sales Only), PC A04/MF AOI; 1 DE84750537 9:42770 
4750538 NTIS (US Sales Only), PC A03/MF AOI; 1 DE84750538 9:42771 
4750539 NTIS (US Sales Only), PC A03/MF AOI; 1 DE84750539 9:42772 
4750540 NTIS (US Sales Only), PC A03; 3 DE84750540 9:42773 
4750541 NTIS (US Sales Only), PC A04/MF AOI; 1 DE84750541 9:42774 
4750542 NTIS (US Sales Only), PC A04/MF AOI; 1 DE84750542 9:42775 
4750543 NTIS (US Sales Only), PC A03; 3 DE84750543 9:42776 
4750544 NTIS (US Sales Only), PC A03/MF AOI; 1 DE84750544 9:42777 
4750545 NTIS (US Sales Only), PC A03; 3 DE84750545 9:42778 
4750546 NTIS (US Sales Only), PC A04; 3 DE84750546 9:42779 
4750547 NTIS (US Sales Only), PC A04/MF AOI; 1 DE84750547 9:42780 
4750548 NTIS (US Sales Only), PC A03/MF AOI; 1 DE84750548 9:42781 
4750549 NTIS (US Sales Only), PC A03; 3 DE84750549 942782 
4750550 NTIS (US Sales Only), PC A02/MF AO1 DE84750550 9:42783 
4750551 NTIS (US Sales Only), PC A03/MF AOI; 1 DE84750551 9:42784 
4750554 NTIS (US Sales Only), PC A03/MF AO1 DE84750554 9:43081 
4750555 NTIS (US Sales Only), PC A07/MF AOI; 1 DE84750555 9:43082 
4750556 NTIS (US Sales Only), PC A03; 3 DE84750556 9:43626 
4750557 NTIS (US Sales Only), PC A07/MF AO DE84750557 9:44747 
4750558 NTIS (US Sales Only), PC A08/MF AOI DE84750558 9:44748 
4750559 NTIS (US Sales Only), PC A03/MF AOI DE84750559 9:44749 
4750560 NTIS (US Sales Only), PC A04/MF AOI; 1 DE84750560 9:44583 
4750562 NTIS (US Sales Only), PC A10/MF AOi DE84750562 9:42785 
4750569 NTIS (US Sales Only), PC A04/MF AOI; 1 DE84750569 9:43083 
NTIS (US Sales Only), PC A03; 3 DE84750572 9:43627 
NTIS (US Sales Only), PC A04/MF AO1 DE84750589 9:42880 
NTIS (US Sales Only), PC A04/MF AOI DE84770334 9:43564 
NTIS (US Sales Only), PC Al2/MF AOI; 1 DE84770335 9:43565 
NTIS (US Sales Only), PC A08/MF AOI; 1 DE84770336 9:43505 
NTIS (US Sales Only), PC A0S/MF AO}; 1 DE84770337 9:43151 
NTIS (US Sales Only), PC A99/MF AOI; 1 DE84770339 9:43776 
NTIS (US Sales Only), PC Al0/MF AOI DE84770340 9:43555 
NTIS (US Sales Only), PC A0S/MF AOI DE84770341 9:43556 
NTIS (US Sales Only), PC A07/MF AOI; 1 DE84770342 9:43557 
NTIS (US Sales Only), PC A02/MF AOI; 1 DE84770343 9:43785 
NTIS (US Sales Only), PC A03/MF AOI; 1 DE84770344 9:43786 
NTIS (US Sales Only), PC A02/MF AOI; 1 DE84770346 9:43506 
NTIS (US Sales Only), PC A02/MF AOI; 1 DE84770347 9:43507 
NTIS (US Sales Only), PC A02/MF AOI; 1 DE84770348 9:43508 
NTIS (US Sales Only), PC A02/MF AOI; 1 DE84770349 9:43509 
NTIS (US Sales Only), PC A02/MF AOI DE84770350 9:42701 
NTIS (US Sales Only), PC A03/MF AOI; 1 DE84770351 9:43510 
NTIS (US Sales Only), PC A02/MF AOI; 1 DE84770352 9:43511 
NTIS (US Sales Only), PC A02/MF AOI; 1 DE84770353 ‘ 9:43512 
NTIS (US Sales Only), PC A02/MF AOI; 1 DE84770354 9:43513 
NTIS (US Sales Only), PC A02/MF AOI; 1 DE84770355 9:43514 
NTIS (US Sales Only), PC A03/MF AOI; 1 DE84770356 9:43515 
NTIS (US Sales Only), PC A02/MF AOI; 1 DE84770357 9:43516 
NTIS (US Sales Only), PC A02; 3 DE84770358 9:43517 
NTIS (US Sales Only), PC A02/MF AOI; 1 DE84770359 9:43518 
NTIS (US Sales Only), PC A03/MF AOI; 1 DE84770360 9:43519 
NTIS (US Sales Only), PC A02/MF AOI; 1 DE84770361 9:43520 
NTIS (US Sales Only), PC A09/MF AOI; 1 DE84770362 9:43197 
NTIS (US Sales Only), PC A08/MF AOI; 1 DE84770432 9:44442 
NTIS (US Sales Only), PC A06/MF AOI; 1 DE84770434 9:44173 
NTIS (US Sales Only), PC A07/MF AOI; 1 DE84770435 9:44493 
NTIS (US Sales Only), PC A0S/MF AOI; 1 DE84770436 9:43730 
NTIS (US Sales Only), PC A09/MF AOI; 1 DE84770437 9:43064 
NTIS (US Sales Only), PC A08/MF AOI; 1 DE84770438 9:44213 
NTIS (US Sales Only), PC A08/MF AOI; 1 DE84770439 9:43152 





4901169 
4901255 


4901293 
4901295 


4901296 
4901297 


4901346 
4901563 
4901569 


4901626 
NSR- 
16-5 
NUREG- 
0090-Vol.7-No.1 
0304-Vol.9-No.2 
0420-Suppl.6 
0675-Suppl.25 
0675-Suppl.27 
0940-Vol.3-No.2 
NUREG/CR- 
0761 
1118 
1740-Rev.1 
2000-V 01.3-No.7 
3053 
3369 
3524 
3544 
3589-1 
3591-Vol.1 
3655 
3690 
3708 
3751 
3777 
3795 
3796 
3818 
3820 
3851-Vol.1 
3874 
3884 
3892-Summ. 
3892-Vol.1 
3892-Vol.2 
3892-Vol.3 
3892-Vol.4 
3896 
NVO- 
276 
282 
ORNL- 
56-9-81-Rev. 
5951 
5952 
6001 
6010 


Availability 

Source 

NTIS (US Sales Only), PC A02/MF AOI; 1 

NTIS (US Sales Only), PC A02/MF AO1; 1 

NTIS (US Sales Only), PC A02/MF AOI; 1 

NTIS (US Sales Only), PC A02/MF AOI; 1 

NTIS (US Sales Only), PC A02/MF AOI; 1 

NTIS (US Sales Only), PC A02/MF AOI; 1 

NTIS (US Sales Only), PC A02/MF AOI; 1 

NTIS (US Sales Only), PC A07/MF AOI; 1 

NTIS (US Sales Only), PC A07/MF AOI; 1 

NTIS (US Sales Only), PC A0S/MF AOI; 1 

NTIS (US Sales Only), PC A10/MF A01; 1 

NTIS (US Sales Only), PC A09/MF AOI; 1 

NTIS (US Sales Only), PC A09/MF AOI; 1 

NTIS (US Sales Only), PC A04/MF AOI; 1 

NTIS (US Sales Only), PC A05/MF AOI; 1 

NTIS (US Sales Only), PC A07/MF AOI; 1 

NTIS (US Sales Only), PC A08/MF AOI; 1 

NTIS (US Sales Only), PC A07/MF AOI; 1 

NTIS (US Sales Only), PC A0S/MF AOI; 1 

NTIS (US Sales Only), PC A13/MF AOI; 1 

NTIS (US Sales Only), PC A02/MF AOI; 1 

NTIS (US Sales Only), PC A07/MF AOI; 1 

Bureau of Economic Geology, Univ. of Texas, Austin 78712 
Illinois Dept. of Energy and Natural Resources, 325 W. 
Adams St., Sringfield, IL 62706 

Ohio Dept. of Energy, 30 East Broad St., Columbus, OH 
43215 

State of Ohio, Dept. of Development, P.O. Box 1001, 
Columbus, OH 43216 

NTIS, PC A05/MF AOI; 1 

Dept. of Development, Div. of Energy, 30 E. Broad St., 
Columbus, OH 43215 

NTIS (US Sales Only), PC A03/MF AOI; 1 

NTIS, PC A10/MF A01 

National Research Council, Joseph Henry Bldg., 21st St.- 
Penn. Ave., Washington, DC 20418 

North Dakota Geological Survey, Grand Forks, ND 58202 


See DOE/CE/40583-5 


NTIS, PC A03/MF A01 - GPO* 

NTIS, PC A08/MF A0O1; 1 - GPO* 
NTIS, PC A03/MF A01 - GPO* $3.75 
NTIS, PC A06/MF AOI; 1 - GPO* $5.50 
NTIS, PC A03/MF A01 - GPO* $3.50 
NTIS, PC A16/MF A01; 1 - GPO* 


NTIS PC E16/MF $7.00; 1 - GPO 
NTIS, PC A06/MF AOI; 1 - GPO (GPO Dep.) 
NTIS PC E12/MF A01; 1 - GPO 

NTIS, PC A05/MF A01; 1 - GPO 

NTIS, PC A03/MF AOI; 1 - GPO* $3.75 
NTIS, PC A05/MF A011 - GPO 

NTIS, PC A04/MF AOI; 1 - GPO (GPO Dep.) 
NTIS, PC A04/MF A01 - GPO $4.25 
NTIS, PC A09/MF A01 - GPO 

NTIS, PC A12/MF A011; 1 - GPO 

NTIS, PC A09/MF AOI - GPO 

NTIS PC E05/MF A011; 1 - GPO 

NTIS, PC A07/MF AOI; 1 - GPO 
NTIS, PC A05/MF A0O1 - GPO $4.75 
NTIS, PC A04/MF AOI; 1 - GPO 

NTIS, PC A04/MF AOI; 1 - GPO* $4.50 
NTIS, PC A16/MF AOI; 1 - GPO $8.00 
NTIS, PC A04/MF AOI; 1 - GPO 

NTIS, PC A04/MF A011; 1 - GPO 

NTIS, PC A03/MF A01 - GPO $4.00 
NTIS, PC A08/MF AOI; 1 - GPO* $5.50 
NTIS, PC A04; 3 - GPO* $4.50 

NTIS, PC A03/MF AOI; 1 - GPO* $3.75 
NTIS, PC A17/MF AOI; 1 - GPO* $8.00 
NTIS, PC A05/MF AOI; 1 - GPO* $4.75 
NTIS, PC A04/MF AOI; 1 - GPO* $4.50 
NTIS, PC A03/MF AOI; 1 - GPO* $3.75 
NTIS, PC A03/MF AOI; 1 - GPO* $3.50 


NTIS, PC A03/MF A0O1; 1 (GPO Dep.) 
NTIS, PC A04/MF AO}; 1 (GPO Dep.) 


NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A07/MF AOI; 1 (GPO Dep.) 
NTIS, PC A09/MF A01; 1 (GPO Dep.) 
NTIS, PC A05/MF A01; 1 (GPO Dep.) 
See NUREG/CR-3524 


DE84770440 
DE84770441 
DE84770442 
DE84770443 
DE84770444 
DE84770445 
DE84770446 
DE84770447 
DE84770456 
DE84770457 
DE84770458 
DE84770459 
DE84770460 
DE84770461 
DE84770462 
DE84770463 
DE84770464 
DE84770465 
DE84770466 
DE84770467 
DE84770468 
DE84770469 
T184901169 

TI84901255 


7184901293 
T184901295 


DE84901296 
1184901297 


DE84901346 
DE84901563 
T184901569 


T184901626 
DE84015631 


T184901814 
TI184901802 
1184901732 
1184901734 
1184901733 
T184901812 


T184016690 
TI184015918 
1184016167 
1184016379 
T184901809 
TI184015547 
TI184014808 
T184015975 
TI184016584 
T184015741 
T184015179 
1184016447 
TI84016614 
T184015951 
T184015594 
T184901808 
1184016253 
TI184016806 
T184015548 
1184013741 
T184901819 
1184901649 
T184901657 
TI84901655 
1184901443 
T184901658 
T184901653 
1184901738 


.DE84016454 


DE84014835 


DE84016688 
DE84016680 
DE84016731 
DE84016197 
TI84014808 
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Abstract 
Number 


9:42602 
9:42661 
9:42603 
9:42659 
9:42735 
9:42702 
9:42703 
9:43596 
9:44039 
9:44722 
9:43072 
9:44494 
9:44105 
9:44743 
9:44723 
9:42646 
9:43854 
9:42604 
9:44724 
9:42786 
9:43558 
9:43521 
9:42666 
9:43547 


9:43548 
9:43525 


9:43545 
9:43549 


9:43103 
9:43552 
9:43531 


9:44750 
9:44243 


9:43399 
9:43282 
9:43400 
9:43401 
9:43402 
9:43283 


9:43403 
9:45275 
9:43404 
9:43405 
9:43284 
9:43406 
9:43407 
9:43235 
9:43408 
9:43409 
9:43327 
9:43410 
9:42945 
9:42966 
9:43411 
9:43285 
9:43007 
9:43231 
9:43412 
9:42993 
9:44463 
9:43413 
9:43317 
9:43318 
9:43319 
9:43320 
9:43321 
9:44550 


9:44572 
9:44450 


9:44411 
9:43259 
9:45290 
9:43008 
9:43407 





200-Vol.3-No.7 

217/ V1 
ORNL/NUREG/TM- 

253 
ORNL/PPA- 

84/ 3 
ORNL/SUB- 

78-7556/ 3 

79-13521/ 2 

7792/ 1 

8623 

8675 

8723 

8737 

8901-R1 

8993 

9068 

9086 

9124 

9128 

9191/ V1 

9215 

9223 

9248 

9333 
ORNL-tr- 

5134 

5154 
ORO- 

5262-4 
OTA-E- 


Availability 

Source 

NTIS, PC A04/MF A011; 1 (GPO Dep.) 
NTIS, PC A06/MF A001; 1 (GPO Dep.) 
NTIS, PC All/MF AO1; 1 (GPO Dep.) 
NTIS, PC A13/MF AO1; 1 (GPO Dep.) 
NTIS, PC A06/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A18/MF A0O1; 1 (GPO Dep.) 
NTIS, PC A0S/MF AO1 (GPO Dep.) 


NTIS, PC A04/MF AOI (GPO Dep.) 
NTIS, PC A05/MF AOI (GPO Dep.) 
NTIS, PC AO7/MF AOI 

NTIS, PC A0S/MF AO1 (GPO Dep.) 


NTIS PC E03/MF A01 (GPO Dep.) 


NTIS, PC A03/MF AO1 (GPO Dep.) 
NTIS, PC A03/MF AO1 (GPO Dep.) 


See NUREG/CR-2000-Vol.3-No.7 
See NUREG/CR-3591-Vol.1 


NTIS, PC A03/MF AO1 - GPO (GPO Dep.) 


NTIS, PC A05/MF AOI; 1 (GPO Dep.) 


NTIS, PC A03/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A20/MF AOI; 1 (GPO Dep.) 


NTIS, PC A07/MF A0O1; 1 (GPO Dep.) 
NTIS, PC A04/MF A0O1 (GPO Dep.) 
NTIS, PC A03/MF AO1 (GPO Dep.) 
NTIS, PC A10/MF AO1 (GPO Dep.) 
NTIS, PC A03/MF A0Ol (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
See NUREG/CR-3655 

NTIS, PC A03/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AO1; 1 (GPO Dep.) 
See NUREG/CR-3851-Vol.1 

NTIS, PC A10/MF A0O1; 1 (GPO Dep.) 
NTIS, PC A03/MF AO1 

NTIS, PC A03/MF A0O1; 1 (GPO Dep.) 
NTIS, PC A03/MF AO1 (GPO Dep.) 


NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 


See DOE/CS/40093-T4 


DE84016750 
DE84016678 
DE84016743 
DE84016747 
DE84016684 
DE84016517 
DE84016741 
DE84016553 


DE84016675 
DE84016679 
DE84016646 
DE84016644 


DE84016551 


DE84016542 
DE84016541 


7184016379 
1184015741 


1184015917 
DE84016648 


DE84016645 
DE84016548 
DE84015111 


DE84016547 
DE84016643 


DE84016582 
DE84016639 
T184015179 

DE84016552 
DE84016637 
DE84016573 
1184013741 

DE84016746 
DE84016575 
DE84016515 
DE84016986 


DE84014019 
DE84015897 


DE84016396 


Abstract 
Number 


9:43855 
9:42605 
9:44537 
9:43260 


9:43629 
9:43788 
9:43630 


9:44521 


9:43274 
9:42930 


9:43405 
9:43409 


9:43414 
9:43550 


9:43631 
9:43292 
9:43029 


9:45276 
9:42606 
9:44412 
9:42556 
9:42967 
9:44040 
9:43327 
9:43856 
9:44694 
9:45168 
9:42993 
9:43415 
9:44451 
9:43261 
9:42662 


9:44049 
9:44501 


9:42872 


217 Congressional Relations and Public Affairs Office, Office of 7184901202 9:43293 
Technology Assessment, U.S. Congress, Washington, DC 
20510 


OTA-O- 
204 


NTIS, PC A15/MF A01; 1 - GPO (GPO Dep.) - 9:44495 
205 NTIS, PC A03/MF AO; 1 - GPO (GPO Dep.) 9:44531 


OUEL- 
1466/ 83 
PB- 

84-109669 
84-159672 
84-179118 
84-187574 
84-189315 
84-190479 
84-191667 
84-192004 
84-197136 
84-198522 
84-198944 
84-199033 
84-206176 
84-206184 
84-206192 
84-206200 
84-207851 
84-208214 
84-208222 
84-208289 


See N-84-16516 


See N-84-17587 

NTIS, PC A07/MF AO1 
NTIS, PC A07/MF AO1 
NTIS, PC A04/MF AOl 
NTIS, PC A02/MF AOl 
NTIS, PC Al3/MF A01 
NTIS PC E07/MF E01 

NTIS, PC A03/MF AO1 
NTIS PC E03/MF E01 

NTIS, PC A0S/MF AOl 
NTIS, PC A07/MF AO1 
NTIS, PC A03/MF AO1 
NTIS PC Ell/MF Ell 

NTIS PC E05/MF E05 

NTIS PC E06/MF E06 

NTIS PC E04/MF E04 

NTIS, PC A06/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A05/MF AOl 
NTIS, PC A07/MF A01 


NTIS (US Sales Only), PC A04/MF AO 
NTIS, PC A0S/MF A01; 1 (GPO Dep.) 


9:44171 


9:45121 
9:44751 
9:42663 
9:43632 
9:43177 
9:43210 
9:43752 
9:43633 
9:42881 
9:42647 
9:44577 
9:43634 
9:43635 
9:43636 
9:43637 
9:43731 
9:43638 
9:43165 
9:43166 
9:43167 


9:42949 


9:42968 





11946 


12008 

12114 

12194 

12222 

12317 
PR-CMa- 

62 

63 
PR-HS- 

13 

14 
PR-P- 

135 

136 
PTB-FMRB- 

102 
PWA- 

78/ 83 

79/ 83 

87/ 83 

107-F 
RAND/N- 

1986-ARPA 
REPT- 

83F5158 
RFP- 

3650 

3657 
RHO-BW-SA- 

316-P 
RISO-M- 

2402 
RLE- 

125 
SAI- 


84-1708/ PRI-80 


SAND- 
82-2713 
83-0251 
83-0557 
83-0704 
83-1438 
83-1836 
83-2248 
83-2425-1 
83-2591C 
83-7466 
83-7475 
84-0092C 
84-0158C 
84-0172C 
84-0350 
84-0374 
84-0402 
84-0519C 
84-0549C 
84-0610C 
84-0643C 
84-0678 
84-0679C 
84-0743C 
84-0750 
84-0788C 
84-0792C 
84-0827 
84-0854C 


Availability 

Source 

NTIS, PC A04/MF AO01; 1 (GPO Dep.) 
See NUREG/CR-3544 

See NUREG/CR-3751 

See NUREG/CR-3796 

NTIS, PC A05/MF A01 (GPO Dep.) 
NTIS, PC A06/MF A01 (GPO Dep.) 
NTIS, PC A16/MF A01; 1 (GPO Dep.) 
NTIS, PC A04/MF A01 (GPO Dep.) 
NTIS, PC A06/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 


NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AO1; 1 (GPO Dep.) 
NTIS, PC A03/MF AO1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF A0i (GPO Dep.) 


See AECL-7909 
See AECL-7987 


See AECL-7906 
See AECL-7983 


See AECL-7907 
See AECL-7982 


NTIS (US Sales Only), PC A04/MF AO1 


See KFK-3669 
See KFK-3717 
See KFK-3679 


See PB-84-187574 
See N-83-35558 
See N-84-15327 


NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 


NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS (US Sales Only), PC A03/MF A01 
See N-84-16016 

NTIS, PC A02/MF A01 


NTIS MF AO1; 2 (GPO Dep.) 
NTIS MF AOI; 2 (GPO Dep.) 
NTIS, PC A0S/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
See NUREG/CR-3369 

NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
See NUREG/CR-3589-1 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A05/MF A01; 1 (GPO Dep.) 
NTIS, PC A06/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A07/MF A01; 1 (GPO Dep.) 
See NUREG/CR-3818 

See NUREG/CR-3690 

NTIS, PC A03; 3 (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO 
NTIS, PC A04/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep 
NTIS, PC A02; 3 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO 
NTIS, PC A02/MF A01 (GPO 


) 
.) 


Dep.) 
Dep.) 
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DE84016655 
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DE84015581 
DE84015570 
DE84015579 
DE84015586 
DE84015569 
DE84015577 
DE84015510 
DE84015584 
DE84015587 
DE84015583 


DE84703054 
DE84703057 


DE84703052 
DE84703056 


DE84703053 
DE84703055 


DE84751792 


DE84751630 
DE84752100 
DE84751605 


DE84016183 
DE84016185 


DE84016615 


DE84750552 


DE84016389 


DE84017194 
DE84016926 
DE84016202 
DE84016921 
TI84015547 

DE84016209 
DE84016693 
T184016584 

DE84012900 
DE84017020 
DE84017185 
DE84005522 
DE84015716 
DE84016110 
DE84016207 
TI184016806 

1184016447 

DE84016105 
DE84016219 
DE84015709 
DE84016112 
DE84016934 
DE84016621 
DE84016222 
DE84016923 
DE84016785 
DE84015714 
DE84016036 
DE84016111 
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9:42966 
9:43007 
9:44573 
9:42969 
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9:45134 


9:45114 
9:45115 


9:45038 
9:44288 


9:43346 


9:42942 
9:44140 
9:44023 


9:43632 
9:44898 
9:44144 


9:44496 
9:44746 


9:42970 
9:43198 
9:45144 
9:45169 


9:42971 
9:45291 
9:44650 
9:44238 
9:43406 
9:42795 
9:43857 
9:43408 
9:44317 
9:42972 
9:42995 
9:45292 
9:45247 
9:43187 
9:44130 
9:43231 
9:43410 
9:43419 
9:43981 
9:43982 
9:43983 
9:44174 
9:44426 
9:45135 
9:44239 
9:44427 
9:45293 
9:44282 
9:44435 





STMPO- 


Availability istributii Abstract 
Source Number 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 9:44941 
See NUREG/CR-3777 9:43411 
NTIS, PC A02; 3 (GPO Dep.) 9:43500 
NTIS, PC A02/MF AO1 (GPO Dep.) 9:43420 
See NUREG/CR-3820 9:43412 
NTIS, PC A02/MF AOi (GPO Dep.) 9:45294 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 9:44283 
NTIS, PC A02/MF A01 (GPO Dep.) 9:45295 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 9:43252 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 9:43421 
NTIS, PC A02/MF A01 (GPO Dep.) 9:44175 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 9:45296 
NTIS, PC A02/MF A01 (GPO Dep.) 9:43954 
NTIS, PC A02/MF AO1; 1 (GPO Dep.) 9:44497 
NTIS, PC A16/MF A01; 1 (GPO Dep.) 9:43188 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 9:43129 
NTIS, PC A05/MF A01 (GPO Dep.) 9:43501 
NTIS, PC A07/MF AOI; 1 (GPO Dep.) 9:44452 
NTIS, PC A20/MF A01; 1 (GPO Dep.) 9:43139 
NTIS, PC A04/MF A01; 1 (GPO Dep.) 9:43140 


NTIS (US Sales Only), PC A04/MF AOI 9:43639 


NTIS, PC A05/MF A01 


9:43104 
NTIS, PC A07/MF AOI; 1 


9:43105 


NTIS, PC A04/MF A01; 1 (GPO Dep.) DE84013017 9:43073 
NTIS, PC A07/MF A01; 1 (GPO Dep.) DE84013022 9:43106 


211-2319 NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84004515 9:43107 

211-2335 NTIS, PC A02/MF A0O1; 1 (GPO Dep.) DE84004528 9:43108 

211-2339 NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE84004526 9:43109 

212-2278 NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84004509 9:43110 

212-2329 NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84004514 9:43111 

212-2355 NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84013001 9:43112 
SERI/TR- 

212-2084 NTIS, PC A03/MF AOI; 1 (GPO Dep.) DE84004503 9:43113 
252-2067 NTIS, PC A02/MF AO! (GPO Dep.) DE84013006 9:43168 
SI-R- 

800901-5 NTIS (US Sales Only), PC A04/MF A01 DE84750593 9:44725 

821101-1 NTIS (US Sales Only), PC A04/MF AOI; 1 DE84750592 9:42889 

821107-1 NTIS (US Sales Only), PC A03/MF AOI; 1 DE84750591 9:44556 
SKBF-KBS-SP-IR- 

83-03 NTIS (US Sales Only), PC A03/MF A01 DE84703030 9:42973 
SKBF-KBS-TR- 

82-24 NTIS (US Sales Only), PC A0S/MF AOl DE84703031 9:42974 

83-24 NTIS (US Sales Only), PC A09/MF AOI DE84703032 9:44176 

83-40 NTIS (US Sales Only), PC A03/MF A01 DE84703033 9:42975 

83-45 NTIS (US Sales Only), PC A10/MF A01 DE84703034 9:42976 

83-52 NTIS (US Sales Only), PC A04/MF A01 DE84703035 9:44752 
“_<” NTIS (US Sales Only), PC A03/MF AOl DE84703036 9:44758 


74-0244 NTIS PC E03/MF A01; 3 (GPO Dep.) DE84014794 9:44224 
SLAC/AP- 


25 NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84016172 9:44284 
SLAC-CN- 

277 NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84016260 9:44318 

278 NTIS, PC A02/MF AO1 (GPO Dep.) DE84016259 9:44285 
SLAC-PUB- 

3375 NTIS, PC A03/MF A01; 1 (GPO Dep.) DE84015876 9:45095 

3377 NTIS, PC A02; 3 (GPO Dep.) DE84016457 9:44319 

3384 NTIS, PC A02/MF A0O1; 1 (GPO Dep.) DE84016355 9:44413 

3386 NTIS, PC A02/MF AO1 (GPO Dep.) DE84015879 9:44876 

3393 NTIS, PC A02/MF A01i (GPO Dep.) DE84015880 9:44994 

3418 NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84016356 9:45297 
SNIAS- 

831-422-103 See N-83-33310 9:43471 
SSI-A- 

83-13 NTIS (US Sales Only), PC A02/MF A01 DE84703037 9:42977 

83-17 NTIS (US Sales Only), PC A02/MF A0l DE84702990 9:43422 


21A82082 NTIS (US Sales Only), PC A0S/MF A01 DE84750587 9:42884 

21A82085 NTIS (US Sales Only), PC A08/MF A01 DE84750588 9:43753 

60A81081 See NHL-2-81081 DE84750584 9:43086 
STI/PUB- 


649-Vol.1 UNIPUB, P.O. Box 433, Murray Hill Station, New York, T184901208 9:42978 


NY 10157 
STMPO- 
571 See DOE/SF/10539-2i DE84015449 9:43132 
572 See DOE/SF/10539-22 DE84015281 9:43133 
573 See DOE/SF/10539-23 DE84015276 9:43134 
574 See DOE/SF/10539-24 DE84015280 9:43135 
575 See DOE/ET/21007-6 DE84015298 9:43130 
576 See DOE/ET/21007-7 DE84015279 9:43131 





6093/ BG/ LRS/ 
LRST638/ 83 


4296-68-84 
TID/SNA- 

794 
TRI-PP- 

84-35 
TRW- 

23499-6029-UT-00 

36116-6004-UT-00 

40789-6002-UT-00 
TVA- 

4901783 
TVA/OACD- 

83/ 7 
TVA/ONR/WRF- 

84/2 

84/3 

84/ 3(b) 

84/4 
TVA/ONRED/ID- 

84/ 3 
TVA/OP/ECR- 

83/ 80 

84/ 27 

84/ 56 
TVA/OP/NP- 

84/ 5 
TVA/PUB- 

84/ 48 

84/ 55 

84/ 57 

84/ 59-Rev.1 

84/ 60-Rev.3 

84/ 61 

84/ 62-Rev.1 

84/ 65 

84/ 68 

84/ 69 

84/ 70 

84/ 71 
UAG- 

85 
UCID- 

16986-84-2 

20131 

20143 

20146 

20147 

20155 
UCRL- 

52707 

52742 

53528 

53549 

89209 

89239 

89788 

90296 

90363 

90372 

90393 

90405 

90416 

90544 

90550 

90653 

90667 

90668 

90679 

90680 

90729 

90731 

90733 

90747 

90769 

90826 

90879 


Availability 
Source 
See EFN-LET-1983-24 


Svejsecentralen, Glostrup, Denmark 


See N-83-30543 
See PB-84-192004 


NTIS, PC A03; 3 (GPO Dep.) 


NTIS (US Sales Only), PC A02/MF A01; 1 


See N-83-35856 
See N-83-35853 
See N-83-35852 


NTIS, PC A07/MF AOI; 1 
NTIS, PC A03/MF AO1 


NTIS, PC A03/MF AOI; 1 
NTIS, PC A09/MF AOI; 1 
NTIS, PC A08/MF AOI; 1 
NTIS, PC A03/MF AOI; 1 


NTIS, PC A03/MF AOI; 1 


NTIS, PC A03/MF A01 
NTIS, PC A15/MF AOI; 1 
NTIS, PC A06/MF AOI; 1 


NTIS, PC A02/MF AOI; 1 


NTIS, PC A03/MF AOI; 1 
NTIS, PC A02/MF AOI; 1 
NTIS, PC A04/MF AOI; 1 
NTIS, PC A04; 3 

NTIS, PC A06; 3 

NTIS, PC A08; 3 

NTIS, PC A03/MFAOI; 1 
NTIS, PC A03/MF AOI; 1 
NTIS, PC A02/MF AOI; 1 
NTIS, PC A02/MF AOI; 1 
NTIS, PC All/MF AOI; 1 
NTIS, PC A03/MF AOI 


See N-83-33394 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A05/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/ AO1; 1 (GPO Dep.) 


See NUREG/CR-0761 

See NUREG/CR-1118 

NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI 

NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF A0O1; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
See DOE/ER/40033-63 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO .) 
NTIS, PC A02/MF A01; 1 (GPO .) 
NTIS, PC A02/MF A01 (GPO 

NTIS, PC A02/MF A01 (GPO 

NTIS, PC A02/MF A01; 1 (GPO 
NTIS, PC A02/MF A01; 1 (GPO . 
NTIS, PC A03/MF A0l (GPO Dep.) 


DE84702993 


T184750563 


DE84017123 


DE84901471 


DE84901783 
DE84901363 


DE84901506 
DE84901504 
DE84901505 
DE84901507 


DE84901782 


DE84901501 
DE84901503 
DE84901781 


DE84901510 


DE84901615 
DE84901619 
DE84901618 
DE84901762 
DE84901760 
DE84901761 
DE84901755 
DE84901750 
DE84901752 
DE84901753 
DE84901754 
DE84901751 


DE84016226 
DE84016427 
DE84016425 
DE84016429 
DE84016203 
DE84017081 


T184016690 

T184015918 

DE84016428 
DE84016306 
DE84001249 
DE84015602 
DE84014333 
DE84016201 
DE84016557 
DE84015598 
DE84016536 
DE84016193 
DE84016200 
DE84014707 
DE84014709 
DE84015657 
DE84015131 
DE84014482 
DE84014380 
DE84016191 
DE84016175 
DE84016190 
DE84016177 
DE84015022 
DE84015043 
DE84016174 
DE84015605 
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9:44041 


9:44089 
9:43633 
9:43349 
9:44320 


9:44775 
9:44900 
9:44899 


9:44753 
9:43732 


9:44584 
9:43224 
9:44557 
9:43225 


9:45277 


9:43640 
9:44259 
9:43169 


9:43236 


9:44574 
9:42660 
9:44522 
9:43423 
9:43424 
9:43425 
9:43426 
9:44575 
9:44214 
9:43529 
9:44588 
9:43704 


9:44892 


9:42910 
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Report 
Number 


91039 
91238 
91292 
91294 
91298 
91385 
91394 
91399 
91417 
UCRL-Trans- 
11993 
UNI-SA- 
129 
USGS/MAP/MF- 
1188 


UTCE- 
80-06 
UUIP- 
1080 
VKI-LS- 
1983-02 
1983-07-VOL-1 
1983-07-VOL-2 
VTT-TUTK- 
187 
202 
WAPD- 
337 
WCAP- 
10514-Vol.2 
WTHD- 
149 
153 
WUB-DI- 
82-4 
y- 
2340 
Y/DV- 
371 
YJT- 
82-40 
82-51 
82-52 
82-55 
83-17 
83-20 
84-04 
ZJE- 
265 


Availability 

Source 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


US Geological Survey, 1200 South Eads St., Arlington, VA 
22202 


NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI 
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